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Announcing a small imp 
Its 12 "x 111ti "x 210 
It weighs less than 8 I)oun(Is'' 

And COSts less than $1 i00'ß. 
Yet with 128K, the new Apple' lic Per- 

sonal Computer is a lot bigger than it looks. 

71e Ile lye rt /itll.k.:r kohrxnrl 

Because it's inherited all the talents A built -in half high 143K single - 

of the eminently talented Apple Ile: sided disk (hive. 

The versatility to mtm over 10,000 Built -in serial ports for modems. 

different software programs. printers and an extra half-high drive. 

The ironclad reliability of Even built -in 
the fist true VLSI motherboard. mousetronics so its 

And the artistic ability of ready to use a mouse 

16 high- resolution colors. --_ and all the new Apple II 

The lac also has some . !1 mouseware. 

talents of its very own. And our newest 

For instance, a - brainchild is certainly 
switchable 80/40- , _.+ not an orphan. 
character 
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rovement on the Apple 11e. 
Including the newApple Scribe- Apple's 

fist full -color print -on- anything printer 
for under $300, it can handle anything 
from business graphics to term papers. 

The IIc's father, of course, is the 
granddaddy of the whole personal com- 
puter industry, the Apple Ile.Which, lest 
we forget, has quite a few improvements 
of its own this year. 

The Ile can now use our ProFile'M 

hard disk -so it can store about 2400 

pages of anything you'd like to remember. 
And the Apple IIe is still the most 

expandable personal computer there is. 
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You can increase its RAM to an elephan- 
tine 512K. Add a Z -80 card to run CP /M7 

In fact, you can grow it with enough 
cards and peripherals to run just about 
any family business. Like Saudi Arabia. 

So you see, the only question 
is whether you need an expandable 
Apple II. As in IIe. 

Or a compact Apple II. As in IIc. 

Just visit your friendly authorized 
Apple dealer. 

And tell then what size 
improvement you'd like. Ilk 
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Right from the pages of our 
catalog, we can deliver 68000 -based 
supermicro systems to match virtu- 
ally any application. 

Including yours. 
Here's how. 
Built on the IEEE -696 (S -100) 

bus, Cromemco systems offer up to 
21 board slots. And a family of 35 
boards -CPU, memory and special- 
ized I/O -to fill the slots any way 
you choose. 

At the heart of each system is our 
68000 /Z -80 dual processor. Backed by 
as much as 16 Mb of error -correcting 
RAM. Full multi- tasking capability. 
I/O to handle up to 16 terminals. 

And that's just the beginning. 
You can select single or dual 

floppies, 51/" or 8" A 50 Mb 51/" 
Winchester hard disk. And a nine - 
track tape drive. 

We can accommodate your 
taste for the exotic, too. With boards 
like our SMD interface that sup- 
ports up to 1200 Mb of disk storage. 
A fast floating -point processor. A 
color graphics interface. A TV camera 
digitizer. An IEEE -488 bus interface. 
Communications. And more. 

! 

&Y!; I1 
Then, if you're designing a dis- 

tributed processing system, you'll 
want to take a look at our C -10 per- 
sonal computer. The Z- 80-based C -10 
can serve our 68000 -based systems 

as a powerful intelligent workstation 
in a distributed processing mode. Or 
as an independent personal computer 
with its own floppy storage. 

That brings us to software. It 
starts with CROMIX/ our UNIX" -like 
operating system that you're free to 
tailor to your application. 

CROMIX can execute both 
68000- and Z -80 -based programs. So 
right along with your 68000 -based 
packages, your system will accommo- 
date a wide selection of CP /M®soft- 
ware written for the Z -80. 

And our high -level language 
support is second to none. From a 
68000 Macro Assembler. To 68000 
FORTRAN 77, PASCAL, GSA -certi- 
fied high -level COBOL, C and BASIC. 

MMUIZY 
1)latrrv 
AqpAESSAV .. 

f; 46 A'0 

You see, when we say, "Just tell 
us what you need;' we're not kidding. 

You won't find another family of 
68000 -based microcomputers that 
can fit your needs as exactly as ours. 

So if you're in the business of 
providing specialized computing solu- 
tions, you really should be doing 
business with Cromemco. 

For a copy of our Systems 
Catalog, contact: Cromemco, Inc., 
280 Bernardo Avenue, P.O. Box 7400, 
Mountain View, CA 94039. 
(415) 964 -7400. 

In Europe: Cromemco GmbH, 
6236 Eschborn 1, Frankfurter Str. 33.35, 

P.O. 5267, Frankfurt Main, Germany 
or Cromemco Ltd., 
The Cambridge House, 

178 -182 Upper Richmond Rd., 
Putney, London SW15 England. 

Cromcmco' 
'Cromemco and CROMIX are registered trademarks of Cromemco, 
Inc.' UNIX is a trademark of Bell Laboratories.CP /M is a registered 
trademark of Digital Research. ©1983. Cromemco, Inc. 
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EDITORIAL 

WHAT MAKES PERSONAL 
COMPUTERS SPECIAL? 

People sometimes ask me why there's 
so much fuss about personal com- 
puters. Now that there are millions of 
them in the hands of ordinary people, 
personal computers are, in a sense, 
commonplace. Even enthusiasts may 
forget that personal computers are very 
special indeed. We would enjoy them 
even if they lacked practical applications 
and never overcame the digital indif- 
ference so often characterized as un- 
friendliness. To put personal computers 
in perspective, we should compare 
them with such earlier cultural water- 
sheds as the printing press, the in- 
dustrial Revolution, and the automobile. 

Because it made the production of 
books far more efficient, the printing 
press made it possible for more people 
to learn more than ever before. But 
while the printing press gave creative 
work a wider audience and eliminated 
the drudgery of scribes, Gutenberg's 

technology did not directly enhance the 
creativity of the people who wrote 
books. 

The Industrial Revolution made the 
production of goods far more efficient 
than ever before. The efficiencies of 
mass production made possible the ac- 
cumulation of great wealth. Unfor- 
tunately, mass production also brought 
about cultural impoverishment of many 
workers. The assembly line deprived 
workers of the creativity that belonged 
to craftsmen -the stamp of individuali- 
ty that went with good handwork. The 
Encyclopaedia Britannica puts it this way: 
"...the discipline of the factory (a 

discipline often imposed by strangers), 
the remorseless monotony of many of 
the tasks, and the physical hazard and 
discomfort of some of the new pro- 
cesses took a heavy toll:" Few would 
deny that the Industrial Revolution was, 
on balance, a good thing. But it did ex- 
act a great human price. 

The automobile changed society for 
all time by broadening the experience 

6 BYTE AUGUST 1984 

of millions of people. The ability to 
travel quickly and widely enabled peo- 
ple to see more of the world and to 
judge it for themselves. The auto - 
mobilé s influence resembled that of the 
printing press; while widespread book 
publishing extended knowledge, the 
mass production of automobiles ex- 
tended experience. With broadened ex- 
perience came wider choice in place 
and type of work. But the automobile 
did not directly enhance creativity; 
furthermore, the automobile was pro- 
duced by the dehumanizing assembly - 
line methods introduced by the In- 
dustrial Revolution. 

The personal computer disseminates 
knowledge, as the printing press did; in- 
creases productivity, as the Industrial 
Revolution did; and broadens ex- 
perience, as the automobile did. In 
many applications, personal computers 
also reduce drudgery such as needless 
retyping and recalculation. 

What sets personal computers apart, 
however, is their ability to enhance the 
creativity of the individual. They have 
justly been called "mind appliances" 
and "thought amplifiers:" They can help 
us manipulate information and ideas 
with remarkable freedom. Rather than 
forcing us all to work alike under the 
supervision of strangers, personal com- 
puters will let us develop our own 
unique ways of working. Rather than re- 
quiring personal sacrifices to achieve 
greater social goals, personal com- 
puters will contribute to the achieve- 
ment of social goals by enriching the 
lives of individual persons. Programs 
like Bill Budge's Pinball Construction Set, 
Bill Atkinson 's MacPaint, and Warren 
Robinett's Rocky's Boots offer glimpses 
of things to come. 

Will personal computers make us all 
geniuses or saints? No. But they will 
help us make the most of ourselves. 
That is ample reason for regarding per- 
sonal computers as far more than just 
another major consumer item. 

-Phil Lemmons, Editor in Chief 
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Wordstar' Wordprocessing and SuperCalc 3" Integrated Spreadsheet now included Free with all Seequa computers. 

SEEQUA 
SHOWS YOU 

HOW TO 

GETAN 
IBM PC 

FOR JUST 
$1995. 

BUY A CHAMELEON 
BY SEEQUA 

The Chameleon by Seequa does everything an 
IBM PC does. For about $2000 less than an IBM. 

The Chameleon lets you run popular IBM soft- 
ware like Lotus ®1 -2 -3" and dBase ll.® It has a full 
83 key keyboard just like an IBM. A disk drive like 
the IBM. And a bright 80 x 25 character screen just 
like an IBM. 

But it's not just the 
Chameleon's similarities to 
the IBM that should interest 
you. Its advantages should, 
too. The Chameleon also has 
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The Chamele 

an 8 bit micro- 
processor that lets you run 
any of the thousands of CP/M -80® 
programs available. It comes complete with two of 
the best programs around, Perfect Writer" and 
Perfect Calc." It's portable. And you can plug it in 
and start computing the moment you unwrap it. 

So if you've been inter- 
ested in an IBM personal com- 
puter, now you know where you 
can get one for $1995. Wherever 
they sell Chameleons. 

on by 

SEEQUA 
COMPUTER 
CORPORATION 
8305 Telegraph Road 
Odenton, MD 21113 

Chameleon shown with optional second disk drive. 
To learn more about Seequa or for the location of the Seequa dealer 
nearest you, call (800) 638 -6066 or (301) 672 -3600. 

IBM is a registered trademark of International Business Machines Corporation. 

AUGUST 1984 BYTE 7 

www.americanradiohistory.com

www.americanradiohistory.com


THANKS TO COMPUSERVE'S 
CB SIMULATOR, 

"DIGITAL FOX"ACCESSED "DATA HARI "AND 
PROCEEDED TO AN "ALTARED" STATE. 

The CB Simulator, where 
CompuServe Subscribers can 
Access Friends and Influence 
People on 72 Different 
Channels. 

Just pick your handle and get 
on line. From math to matrimony, 
there's always someone out there 
who speaks your language. Friends 
from all over the U.S. and Canada are 
at it 24 hours a day. Talking tech or 
just having fun. And if you've got a 
secret, just use the CB Scrambler. 

That'll fool the " lurkers;' those CB 
"see it ails" who get their kicks 
by watching. Or you can always use 
the private talk mode for guaranteed 
one- to-one conversation. 

The CB Simulator is just one 
of CompuServe's many electronic 
communications options that 
include a National Bulletin Board, 
Professional Forums and Electronic 
Mail. Plus, there's a world of on -line 
information and entertainment all 
for the price of a local phone call 
plus connect time. 

You can access CompuServe 
with almost any computer and 
modem, terminal or communicating 
word processor. 

To receive your illustrated 
guide to the CompuServe Information 
Service and learn how to subscribe, 
call or contact: 

CompuServe 
Consumer Information Service. P.O. Box 20212 
5000 Arlington Centre Blvd.. Columbus. OH 43220 

800- 848 -8199 
In Ohio call 614 -457 -0802 

An HSR Block Company 
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MICROBYTES 
Staff - written highlights of late devebpments in the microcomputer industry. 

AT &T Unveils Microcomputer 
AT &T Information Systems introduced its long -expected IBM- compatible microcomputer in 
late June. The AT &T PC 6300, made by Olivetti, includes an 8 -MHz 8086 processor, 640 by 
400 color graphics, 128K bytes of RAM, serial and parallel ports, two 360K-byte floppy -disk 
drives, a clock/calendar, MS -DOS 2.11, and seven additional expansion slots for $2810. A 
10- megabyte hard -disk version is $4985. AT &T also announced that its 3B2 and 3B5 series 
of UNIX computers would be available through retail channels and introduced many pro- 
grams that run on the machines under UNIX System V. The AT &T PC does not use UNIX. 
AT &T also announced dot -matrix and daisy-wheel printers. 

AT &T also introduced the Information Systems Network, a local -area network designed to 
link from 200 to 1920 computers. ISN uses standard twisted -pair wiring and transfers infor- 
mation at a speed of 8.64 megabits per second, using a proprietary "perfect scheduling" 
system. It costs from $400 to $500 per node. AT &T said it will announce a smaller network 
later this year. 

Morrow and Visual Add UNIX-Based Multiuser Systems 
Morrow, which last month introduced an IBM PC- compatible portable computer, has now 
unveiled 7Yicep, a 68000 -based multiuser S -100 bus computer that uses the UNIX System V 
operating system. Morrow's new machine includes 512K bytes of RAM, a 16- megabyte hard - 
disk drive, one floppy -disk drive, and a four -user capacity for a base price of $9000. The 
system can be expanded to include up to 2 megabytes of RAM, four 34- megabyte hard 
disks, four floppy disks, and eight users. 

Visual Technology Inc. was expected to unveil an 80286 -based multiuser system that uses 
the XENIX operating system. With 512K bytes of RAM, a 19- megabyte hard -disk drive, a 
streaming tape drive, and ports for six users (expandable to 16), the system will be priced 
in the $10,000 to $15,000 range. Visual hopes to sell the system both through retail chan- 
nels and to other manufacturers. 

Polebrook Computer Systems, Peterborough, England, says it has completed development 
of a 68000 -based UNIX system that it says will retail for about $2750 with a 10- megabyte 
hard -disk drive and 256K bytes of RAM. Polebrook is seeking a company to market the 
system both in the U.K. and the U.S. 

IBM Speculation 
IBM attended the June meeting of Committee SC -156 of the Radio Technical Commission for 
Aeronautics, which is studying potential hazards to airplanes by portable computers. This 
has fueled speculation that a battery- powered IBM portable may be in the works. SC -156 
will meet again September 18 -19. 

Epson Brings PX -8 Notebook Computer to U.S. 

Epson America Inc., Torrance, CA, announced the Geneva PX -8, the notebook computer its 
parent company showed at the Hannover Fair in West Germany earlier this year. The PX-8 
includes an 8 -line by 80- character LCD, microcassette tape drive, a Z80- compatible 
microprocessor, and the CP /M 2.2 operating system. MicroPró s ROM -based Portable Word- 
Star, Portable Calc, and Portable Scheduler are bundled with the PX-8, which will retail for 
$995. An optional battery -powered 31/2-inch disk drive will be available for $599. Epson will 
also offer a 300 -bps modem, a printer, and 64K- and 128K byte memory- expansion units. 

Tektronix Announces Color Ink -jet Printer 
Tektronix introduced the 4692 Color Graphics Copier, a color ink -jet printer with a resolu- 
tion of 154 dots per inch. The 4692 can be used with Tektronix color -display terminals or 
with the 4510 Color Graphics Rasterizer, which uses an RS -232C interface to link to other 
computers. The 4692 Copier will be available in October for $5995; the 4510 Rasterizer will 
be priced from $4495 to $9995, depending on memory. 

(continued) 
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M ICROBYTES 

Uniform Software to Run PC -DOS Software Under UNIX 

Uniform Software Systems Inc., Santa Barbara, CA, has announced the Connector, a pro- 
gram that allows any MS -DOS or PC -DOS software to run under UNIX. Initially, the Connec- 
tor will be available for PC /1X, the UNIX version sold by IBM, but may be translated for 
other versions of UNIX. The program will be available in September for less than $300. 

Two New Telephone- Management Systems 
Natural Microsystems, Needham, MA, was expected to announce Watson, a $1000 
telephone- management system for the IBM PC, in late July. Watson includes a 300 /1200 -bps 
modem and software to digitize voice messages so the system can be used as a telephone - 
answering machine. Terminal emulation and calendar software are also included. 

Liberty Electronics, San Francisco, CA, announced a voice /data terminal, the Freedom 212. 
The $1295 terminal includes an auto -dial 300 /1200 -bps modem and a built -in 25 -line 
telephone directory. 

NANOBYTES 
Assimilation Process, Los Gatos, CA, has announced the Mac -Daisywheel Connection. This 
$99 program allows Apple's Macintosh computer to print text using a standard daisy -wheel 
printer; an interface cable is included.... Leading Edge Products said it will sell a line of 
"Peanut" IBM PC- compatible computers beginning in late fall.... AST Research is develop- 
ing a PCnet expansion card for the IBM PCjr.... Teknowledge, Palo Alto, CA, has intro- 
duced M.I, an expert -system generator for the IBM PC, priced at $12,500.... Gigabit Logic, 
Newbury Park, CA, has begun shipping 12 logic and counter chips that use gallium arsenide 
(GaAs) instead of silicon. GaAs parts are much faster and more expensive than their silicon 
counterparts.... Faxtel, Toronto, Ontario, is developing software that will allow the Macin- 
tosh to be used as a NAPLPS decoder terminal.... Solutions Inc. has developed Straight 
Talk, terminal software for the Macintosh, to be sold by Dow Jones for $79. Apple was ex- 
pected to introduce MacTerminal in July.... Advanced Storage Technology Inc., San Jose, 
CA, has announced 61- and 103- megabyte half -height 51/4-inch hard -disk drives. In large 
quantities, the 103- megabyte drive sells for $1950.... NEC Information Systems an- 
nounced a 55 -cps daisy -wheel printer, the 8850, for $2500, and three floppy -disk drives, in- 
cluding a I.6- megabyte 51/4-inch and two 31/2-inch models. NEC is also developing a $3500 
6- page -per- minute thermal- transfer printer and a $700 HP- compatible four -color plot- 
ter.... Intel says it is shipping CMOS 256K -byte RAMs. Motorola will begin full production 
late this year.... The Computer Satellite Network hopes to offer cable programming for 
computer enthusiasts by late fall.... Practical Peripherals, Westlake, CA, planned to unveil 
an encryption device at NCC. The Data Encryption System (D.E.S.) 2000, priced at less than 
$500, will attach to the computer's serial port.... Xetec Inc., Salina, KS, will begin shipping 
a dual 31/4-inch disk -drive system for IBM's PCjr entry model. The $800 unit includes a disk 
controller and can add a third 31/4-inch or a 51/4-inch drive.... Kamerman Labs, Beaverton, 
OR, is selling a 10- megabyte hard -disk subsystem for the IBM PC for $895.... Motorola for- 
mally introduced the 68020, a 32 -bit version of the 68000 microprocessor. The CMOS chip 
includes an on -board cache and a coprocessor interface and can run at 16 MHz.... Wang 
has announced a $595 expansion card that it says makes its Wang Professional Computer 
fully compatible with the IBM PC.... Xerox will sell a $795 expansion card linking the IBM 
PC to Ethernet.... Sony will reportedly begin private showings of a compact laser -disk 
read -only memory device late this summer. The drive will use the same technology as 
Sony's audio laser disks.... Keyboard maker Key '[ironic will manufacture a version of 
Display Interface Corporations HiFi Mouse, which uses sound to detect motion and direc- 
tion. It will sell for $65 in very large quantities.... Volition Systems, Del Mar, CA, has 
added a CP /M-68K version of its Modula -2 compiler. The $495 compiler will be available 
next month.... Telos Software Products, Santa Monica, CA, announced FileVision, a $195 
visual database manager for Apple's Macintosh.... Ricoh introduced the LP4120, a $14,000, 
12- page -per- minute laser printer.... Delphax Systems, Mississauga, Ontario, introduced a 
laser printer designed to print up to 1.5 million copies per month. The $70,000 S 6000 can 
print 60 pages per minute. 
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Now, translate your integrated soft- 
ware into integrated hard copy, with 
the TI OMNI 800TM Model 855 
printer. So versatile, it combines let- 
ter- quality print, draft -quality print 
and graphics as no other printer can. 
It prints letter -quality twice as fast 
as comparably priced daisy wheel 
printers, yet gives you characters just 
as sharp, just as clear. 
It prints rough drafts ten times faster 
than daisy wheel printers... faster 
than most any other dot matrix printer. 
Only the TI 855 has snap -in font 
modules. Just touch a button; change 
your typestyle. The 855 gives you 
more typestyles to choose from than 
ordinary dot matrix printers. It 
makes them quicker, cleaner, easier 

to access than any other dot matrix 
or daisy wheel printer. 
The 855's pie charts are rounder ... 
all its graphics are sharper than on 
other dot matrix printers, because the 
TI 855 prints more dots per inch. As 
for daisy wheel printers... no graphics. 

TheTI 855 
Printer 

The printer for all major PC's 

For under $1,000 you get twice the 
performance of typical dot matrix 
printers. Or all the performance of a 
daisy wheel printer, and then some, 
for half the price. 
So get the best of all printers, and 
get optimum results from your inte- 
grated software. With the TI 855. 
See it at your nearest authorized 
TI dealer. Or call toll -free: 
1- 800 -527 -3500. Or write Texas 
Instruments Incorporated, P.O. 
Box 402430, Dept. DPF 182BY, 
Dallas, Texas 75240. 

TEXAS 4149P 
INSTRUMENTS 

Creating useful products 
and services for you. 

T"OMNI 
800 is a trademark of Tesas Instruments Incorporated 

Copyright © 1984 Teas Instruments Incorporated. 2763 -36 
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"Dare to 
TI makes the best software 
perform even better. 
When choosing a computer, there are 
two important things to look for. Who 
runs the best software -and who runs 
the software best! That's why we're staging 
a dramatic country -wide side -by -side 
comparison against IBM" called "Dare 
to Compare." 

Come to a participating dealer and 
take the "Dare to Compare" challenge. 
You'll see first -hand how... 

TI makes software 
faster to use. 
Take a closer look. See how we give you 
more information on- screen than the 
IBM PC? That way you'll spend less time 
looking for data, and more time using it. 
We also give you 12 function keys, while 
they give you 10. Unlike IBM, we give 
you a separate numeric keypad and cur- 
sor controls. And that saves you both 
keystrokes and time. We also isolated 
the edit /delete keys to reduce the 
chance of making mistakes. 

TI makes software 
easier to use. 
TI gives you up to 8 colors 
on- screen simultaneously, 
which makes separating 
the data a lot easier. IBM 
displays only 4. Our graphics 
are also sharper. And easier 
on the eyes. 
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Compare" 
And TI makes it easier to get your data 

on- screen. Our keyboard is simpler -it's 
more like the familiar IBM SelectricTM 
typewriter than the IBM PC keyboard is. 

TI lets you see for yourself. 
Right now, you can "Dare to Compare" 
for yourself at participating TI dealers all 
over the country. Stop in, put both 
machines through their paces using the 
same software titles, and see for yourself 
how the Texas Instruments Professional 
Computer makes the best software per- 
form even better. 

For the name of a participating dealer 
near you, please call TI toll -free at 
1-800- 527 -3500, or write: Texas Instru- 
ments Incorporated, P.O. Box 402430, 
Dept. DCA- 232BY, 
Dallas, Texas 75240. 

1 

INSTRUMENTS 
Creating useful products and services for you. 
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Texas Instruments Professional Computer 

BPS Business Graphics» shown. 

BPS is a trademark of Business 
& Professional Software Incorporated. 

IBM and Selectric are trademarks of 
International Business Machines, Inc. 

Copyright © 1984 Texas Instruments 

DTC 2763-69411 
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FIND A COMPUTER 
THAT'LL OUTPERFORM OURS 

AND WE'LL GIVE YOU A HERDSTART." 
FREE. 

If you can find a microcomputer, 
equally priced or less, thatll beat only 
half of 10 standard features we've 
selected on our HeadStart Model 512, 
well give you a HeadStart absolutely 
free. How can we make this incredible 
offer? Because looking for a better 
computer than our new HeadStart is 
like looking for a needle in a haystack 
You're more apt to come up with a case 
of hay fever: 

HeadStart is simply the fastest, 
smallest, most powerful business com- 
puter in its class. Period. 

In fact, we're so certain we have an 
unbeatable machine, we're offering 
you this challenge. If, by some incon- 
ceivable circumstance, you should find 
a business computer that is even equal 
to ours, well give you a HeadStart. 
Absolutely Free. 

If you'd like to accept our challenge 
and learn more about this small wonder 
of microcomputer technology we call 
HeadStart, call us or fill out and return 
the coupon. 

You could come up with a free Head- 
Start, which is nothing to sneeze at. 

HERE'S YOUR CHANCE TO WIN 
A FREE COMPUTER AND GET A 
HEADSTART ON THE COMPETITION. 

Intertec, Dept. "HeadStart" 
2300 Broad River Road, Columbia, SC 29210 
Phone: 1-803 -798 -9100 

I accept your challenge. Please send me details 
on how I can beat the HeadStart <PU 512. 

HeadStart sounds terrific. Tell me more. 

Name 

Title 

Company Name 

Phone 

Address 

City 

State Zip 

intertec. 
L J 
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Circle 219 on inquiry card. 
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Let us earn your trust 
as we have that of others: 

Goodyear General Motors US Navy Bell Labs 
Conrail Texas A&M University Genera Electric 

and General Dynamics 

List 
PRINTERS 

Our Price 

StarGemini 10X (120 CPS) 5399.00 5289.00 
Star Gemini 15X 549.00 419.00 
Star Delta 10 (160CPS) 549.00 399.00 
Star Delta 15 795.00 589.00 
Star Radix 10 -15 SCALLS SCALLS 
Epson RX 80 (100 CPS) 399.00 289.00 
Epson RX -80FR (100CPS) 499.00 349.00 
Epson FX 80 (160CPS) 689.00 489.00 
Epson LO 1500 (200CPS) 1395.00 1299.00 
Okidata 92P -80 Col. (160CPS) 599.00 429.00 
Okidata 82A -80 Col. 120CPS 349 00 31900 
Okidata 93P -136 Col, 160CPS 999 00 649 00 
Pacemark 2350P- 350CPS 2695 00 SCALLS 
Pacemark 241 OP- 350CPS 2995 00 SCALLS 
Riteman Portable (Epson Compel.) 399 00 279.00 

DAISYWHEEL PRINTERS 
SilverReed EXP 400 399.00 299.00 
Silver Reed EXP 500 16CPS 599 00 459.00 
Silver Reed EXP 550 19CPS 699.00 539 00 
Silver Reed EXP 770 36CPS 1295.00 859 00 
Jukl 8100 18CPS. Bi -dir 599.00 439.00 
Daisywríler 2000 40CPS 1495 00 998 00 

Lohn 1-2-3 
dBase 
Ouickcode 

SOFTWARE 
Thiidx Tank 
Multimate 
PFS 

And Other 

Popular Titles' 

SCALL$ 
and 

SSAVES 

DISK DRIVES FOR IBM PC OR XT 
All Drives Pretested With Complete Instructions. 

Panasonic Halt Heiphts (2 or mare) 279.00 
Panasonic Drive Kit 599.00 

(Complete hardware 6 instructions) 
lardon 100-2 (IBM Standard) 399.00 
Ma/nard -10Mep Internal 139500 

(Hard drive complete kit - software included.) 

159a0 ea. 
329.00 

199.00 
998.00 

VERBATIM DISKETTE SALE 
10 -90 100- Ltd 

SS /DD 1.79 1.59 
DS /DD 2.39 2.19 

MODEMS 
Smartmodem 300 289 00 219.00 
MiCromodem 11e 299.00 229.00 
Smartmodem 1200 699 00 489.00 
Smartmodem 12008 599 00 419.00 
Smartcom 11 SCALLS 

MONITORS 
Amdek 310 -A 230.00 199.00 
Amdek Color II 529.00 459.00 

MEMORY SPECIALS 
Memorychipkit- 64K.20Ons- 9chips 99.00 54.00 

EXPANSION CARDS 
AST 

Six Pac Plus. 64K. S /P/C +S/W 395.00 269.00 
Mega plus II. 64K. 2S /P /C 495.00 269.00 
VD Plus it 215.00 129.00 
Complete AST Line SCALLS 

OUADRAM 
Ouardboard. Expandable 384K 295.00 199.00 
Complete Ouadram Line SCALLS 

HERCULES 
Graphics Card 449.00 339.00 

IBM PC SYSTEMS 
Will configure to your needs 

for PC's, XT's and Jr's. 

Save on complete systems 

Ask for ext. 20 ! 

OUR PRICE COMMITMENT 
MidWest will try in good faith to beat 

any nationally advertised price. 

Call Today! 
1- 800 -423 -8215 
In Ohio 1- 800 -321 -7731 
Information - Ordering 
We accept VISA and MASTERCARD (Add 3 %). 

certified checks. money orders. and COD's. 

liaMid West MicroPerlphvIs 
IDrvision of Inlotei. Inc I 

135 South Springfield St 
SI Pans Ohio 43072 

AD #B -105 
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user friendliness is a noble attempt to take an 
advertising slogan and make it a tool for bet- 
ter program design. 

However. I would like to point out that in his 

example (Standard PC versus Script versus Lisa) 
he uses Script to imply a command that will cor- 
rectly do exactly what a user wants with no ad- 
ditional decisions by the user. Essentially, this 
means that any variation in the task performed 
would require that an entirely new Script be 
produced or the user would be required to 
resort to the underlying command structure. 
Neither of these would be acceptable with Mr. 
Raduchel's assumption that Po= 1.0 (that the 
user will always pick the right action). Therefore 
the Script case is the theoretical maximum - 
that one command is all the user needs to con- 
sider. Mr. Raduchel's results do indicate an ap- 
proachable goal, though -to make frequently 
used sequences available as a single command. 

The inclusion of Script (or macros) into an- 
other command (either Standard PC or Lisa 
cases) seems to be logical. Before looking too 
closely, I would like to define the cases. Stan- 
dard PC is used to indicate a system where the 
user initiates all information transfer. If the user 
wants to move a file but does not remember 
the name or how much room is on the disk, 
he or she must ask for a directory. The Lisa ap- 
proach implies that the system will supply the 
user with the necessary information at the time 
and location it is needed. Although this defini- 
tion is simplified, it describes the fundamental 
difference between Script and Lisa. Windows 
and icons are used in a Lisa -type approach 
because of the large volume of different infor- 
mation displayed at the same time. In essence, 
windows are simply organized groups of infor- 
mation, displayed together and manipulated as 
a unit. And if a picture is worth a thousand 
words, an icon must be worth a dozen or so. 

But both Lisa and Script approaches can sup- 
port macros. Neither approach has any inherent 
limitation to prevent it from taking advantage 
of macros. In fact, UNIX assumes that a shell 
(in effect, macros) will be used in an applica- 
tion environment. I also agree with Mr 
Raduchel that the Lisa approach, if properly 
supported with hardware and consistent 
throughout all applications, will produce higher 
user friendliness than the Standard PC ap- 
proach. Therefore, it would seem logical to con- 
clude that a shell, similar in concept to a UNIX 
shell and optimized for each type of applica- 
tion, coupled with a Lisa -like environment, 
would produce the most user -friendly 
programs. 

J, L, MAHOWALD 
Overland Park, KS 

COMPUTERS AND LAWYERS 

I am a subscriber to. and regular reader of, your 
excellent magazine. I would like to comment on 
Robert P. Wilkins's article 'How Lawyers Can 
Use Microcomputers" (May, page 1601. 

I am a practicing attorney who is knowledge- 
able about office -automation issues and the 
computer marketplace I know Mr. Wilkins's 
works well. He is an acknowledged authority 

and leader in the automation area of the legal 
industry. 

However, we differ philosophically in a key 
area. h his first paragraph, Mr. Wilkins states 
that lawyers do not need to know terms such 
as RAM, bps. "...and other foreign, often un- 
nessary technical terms. All lawyers need to 
know is how computers can improve the effi- 
ciency of a legal practice. 

To the contrary, the road to efficient and 
proper use of computers in law offices must 
start with lawyers and staff members having a 

good understanding of the new buzzwords. 
How else can a lawyer feel confident when walk- 
ing into a computer store? You must know if 64K 
bytes of memory is enough, what disk drives 
are for, whether a hard disk is necessary, what 
programs are for and what they do, etc. There 
is no substitute for this basic education. 

Lawyers are intimidated by this new world and 
knowledge of these words will get things go- 
ing. Mr. Wilkins discussed database -managment 
systems for lawyers, including dBASE II. I am 
told dBASE II is complex and requires a great 
deal of expertise to use. How can a lawyer use 
this product without knowing terms such as bits, 
bytes, etc.? Even using search techniques on 
databases is easier if you understand what a 

database is, how it is compiled and stored, and 
what the rationale is for the search methods. 

Electronic mail also has its tricks and prob- 
lems. The American Bar Association has got- 
ten off to a slow start with its electronic mail 
network. I believe the reason is that lawyers are 
intimidated because they dont understand this 
new technology. Further, to use electronic mail. 
you'd better know what a modem is and how 
to use it. 

It wouldn't be a bad idea for lawyers to sub- 
scribe to BYTE for its technical tutorials and 
educational materials. Lawyers must know 
something of computer technology and termi- 
nology. 

There is another reason lawyers must learn 
about this new technology. Our clients are in- 
volved with computers at every level. How are 
we to serve our clients if we do not understand 
what they do or what they are telling us? How 
can we discuss a source -code escrow if we dont 
know what source code is, why it's important, 
and how it differs from object code? 

Mr. Wilkins and I do agree 100 percent on 
one issue. Computers are indeed the most 
significant change in the way the law is prac- 
ticed since the invention of the telephone and 
the typewriter 

PAUL BERNSTEIN 

Chicago, IL 

COMPUTERS AND DOCTORS 

I found George Zucconi's article "A Computer 
in the Doctor's Waiting Room" (May, page 108) 

very interesting. Programs such as his are useful 
for providing patients with information that they 
might otherwise not "bother the doctor with." 

However, it cannot be overemphasized that 
such a computer program is not a substitute 
for consultation with a physician. In particular, 

(continued) 
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"We sell IBC computers 
because it's the best 

way to attain a low cost, high 
performance multi -user system." 

"APS is the nation's leading supplier of 
medical office management systems, serving 
over 1,000 practices in 30 states. 

Most of our customers require more than a 
single -user desk top system. They need a 
good, fast multi -user computer without a 
minicomputer price tag. 
We looked at many of the so- called low -cost 
"Supermicros" running UNIXTM but decided to 
continue selling IBC -OASIS' computers. UNIX 
requires a lot of horsepower to run well, and 
the low cost UNIX systems did not have the 
performance to do our customers job to our 
satisfaction. 
APS sells high performance systems based on 
the OASIS multi -user operating system. OASIS 
provides all the features that you find on a 
good minicomputer multi -user operating 
system. OASIS is user friendly and performs very 
well on low cost multi -user systems. 

At APS, we have selected IBC for our 
customers, because they provide a computer 
that allows us to efficiently run up to 16 users 
with our OASIS software. 

Circle 149 for Dealer inquiries. Circle 150 for End -User inquiries. 

Roger Scaggs 
President, APS Systems, Inc. 

Dallas, Texas 

Do you want a multi -user system which has 
hundreds of applications already available? 
Do you want to sell user friendly, low cost, multi - 
user computers that outperform the low end 
UNIX systems? Then I suggest you contact IBC 
immediately." 

lraCi,r .,, r..m r.-,:,,,1 

IBC /Integrated Business Computers is the 
leader in multi -user technology. To find out 
more about the company, its products and 
support, please call or write: 

OUTSIDE THE USA 

IfiC/Meorated Business Computers 

21621 Nordhoff Street 
Chatsworth, C A 91311 
(818) 882 -9007 Telex No: 215349 

WITHIN THE USA 

IBÇ/ DISTRIBUTION 
1140 36th Street, Suite 212 
Ogden, Utah 84403 
(801) 621-2294 

UNIX Is a trademark of Bell Laboratories 
OASIS Is a trademark of Phase One Systems 
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There's a 
better way to 

pack more muscle 
in your micrö! 1 

1/ 

The HarDriveT 9 by QuCeS. 
More bytes for your buck. In a flash. 

If you're looking for a way to get more performance out of your microcomputer, 
look no further than QuCe5. 

With a QuCe5 harDrive subsystem, you can make your micro behave almost like 
a mainframe. 10 to 114 megabytes of mass storage lets 
you handle data bases that would make the normal 
micro blow a fuse. And you can access, update and 
process data so incredibly fast, you won't believe 
your eyes. A QuCe5 harDrive with an optional 5 
megabyte backup cartridge, also means you 
won't have to rely on a very unreliable storage 
medium for your crucial data -namely floppy 
disks -ever again. 

Another QuCe5 plus is compatibility. It inter- 
faces with most popular microcomputers like 
IBM, Radio Shack, Apple, DEC, Epson - 
you name it. Installation couldn't be easier, 
our software is easy to use, and each 
harDrive is backed by a 1 -year warranty. 

The QuCe5 harDrive. It will make your micro mightier and faster than ever before. 

For complete details, contact 

HQCeS. 

1 

Quality Computer Services 
nc 13 Ouces Drive, Metuchen, N.J. 08840 (201) 548 -2135 

TELEX 299410 QCS 
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drugs for diabetes, hypertension, and acne, as 
well as related medications, are not covered in 

Dr. Zucconi's program, Drugs in Pregnancy. 
SAMUEL NEFF, M.D. 

Narberth, PA 

PROGRAM COMMENTS 

I enjoyed the article "Using Comments to Aid 
Program Maintenance" by Richard A. Thomas 
(May, page 415), and I think that an article that 
attempts to demonstrate some good (and badi 
commenting techniques would also be useful. 
I have found that the usual reason for bad com- 
ments is that the programmer doesn't know 
how to do it any better. My company has de- 
veloped fairly rigid standards regarding code 
and documentation, and we avoid some of the 
problems stated in the article by stressing that 
you can't move on to a new project if no one 
else can maintain your old one. 

We consider the most useful comments to be 
the program and subroutine headers. Our pro- 
gram headers contain the name of the program, 
the system it belongs to, the name of the pro- 
grammer, a complete revision history, and a 

brief description of the program's function. Our 
subroutine header contains the name of the 
subroutine, a description of the subroutine's 
function, and the input and output parameter 
details. These headers seem to be the biggest 
help to a maintenance programmer and we in- 

sist that they be kept up to date at all times. 
D. P. KERKHOFF 

Orlando, FL 

DEAR THIEVES 

Judging by the letters and articles in microcom- 
puter publications, the controversy over soft- 
ware piracy seems to have died down recent- 
ly. However, from my own experience I feel that 
it is as much a problem as ever and is merely 
reaching the level of general acceptance. Lest 
it arrive at that point and doom us forever to 
the curse of sophisticated and costly protec- 
tion schemes, I submit the following: 

An open letter to software pirates: 

I am constantly amazed at a practice so 
prevalent among microcomputer owners that 
a person who does not participate in it is almost 
considered a freak I refer of course to the prac- 
tice commonly referred to as software piracy. 
I prefer, however, to call it by its correct name - 
software THEFT. I am not referring only to those 
who copy software for profit or underground 
distribution, but to anyone who copies copy- 
righted software they did not purchase. The law 
is clear on this point. You have the legal right 
to copy software you have purchased for your 
own use. Any other copying, even if you give, 
not sell, the copies to friends, school, users 
groups, or anyone else, is illegal. In spite of this, 
I know people who would not think of violating 
the 5 5- miles -per -hour speed limit but freely and 
frequently copy copyrighted software from 

(continued) 
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AST SixPakPlus- has 
set the standard 
100,000 times. 

We have manufactured and shipped more than 100,000 
SixPakPlus multifunction boards in less than a year -an event 
that proves quality and quantity are compatible. 

Important as it is, quality is just one factor that has made 
SixPakPlus the most popular, most respected multifunction 
board available today. 

Performance is another. SixPakPlus provides IBM PC, XT, and 
compatibles users with an ideal combination of enhancements: 

Run sophisticated software programs and process more dat 
with an additional 64K to 384K RAM memory capability. 
To add peripherals such as printers, modems, mice, plotters 
or joysticks, we give you more Input /Output ports -serial, 
parallel and optional game adapter. 

Circle 5 on inquiry card. 

i 

More convenience, thanks to a built -in clock- 
calendar that provides automatic time and date stamping. 

More productivity with SuperPak" utility diskette including 
SuperDrive, "PC World's UserSurvey award -winner, that works 

like a drive but fifty times faster -and SuperSpool" so you can 
print and input at the same time. 

Quality extends to documentation, too. SixPakPlus is one of 
the easiest hardware /softwarep ackages to install -and operate. 

And, with our new audio cassette, you don't even have to crack 
our manual to learn how to take full advantage of SixPakPlus' 
features and functions. 

Meet the standard for multifunction enhancement boards 
in person. Get a SixPakPlus from a dealer near you. SixPakPlus 
is a member of the complete AST family of multifunction boards, 
Micro-to- Mainframe com- 
munications, LAN and 
graphics products. 

I 
4 

Contact 
AST Research Inc. 
2121 Alton Avenue 7 40,07/ 
Irvine, CA 92714 iouz Mow 
Phone: (714) 863 -1333 
TWX: 753699ASTR UR.`; 
IBM P C and XT are registered trademarks 
of International Business Machines. 

RESEARCH INC. 
AUGUST 1984 BYTE 19 
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SOIäBTHING TO 
RELIEVE THIS MESS! 

If you've ever found yourself searching for a calculator, notepad or appointment book 
when you've got a computer right in front of you, then you know 

the absurd situation we're illustrating. 

Sure, there are clumsy little programs you 
can boot up to accomplish one or the other of 
these tasks ... but that's generally meant first 
stepping out of the software you're working with. 

What's always been needed is one powerful 
piece of software, occupying only a few K, that 
would be tucked away in an unused part of RAM no 
matter what program you're running. 

Whether you were running dBasell, Lotus 1 -2 -3, 
WordStar or even Turbo Pascal© ... it would always 

be ready for lightning -fast use. You could just hit a 
button and open a Vtiindow for a notepad, another for 
a calculator. Hit the button, again, and your work 
would be saved to disk and you'd be right back in 

your original software! 
While we're at it, it should also have a perpetual 
calendar linked to a datebook. And even an autodialer, 
with a built -in phonebook. 
Is this piece of software possible? At a price you can 
afford ... now? 

www.americanradiohistory.com
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Something totally new in applications 
software from Borland, 
the folks who make 
Turbo Pascal© 
JUST A KEYSTROKE AWAY.. . 
NO MATTER WHAT SOFTWARE 

YOU'RE RUNNING! 

A CALCULATOR 

A NOTEPAD 

AN APPOINTMENT CALENDAR 

AN ALTO DIALER 

AN ASCII TABLE 

AND MUCH MORE 

ALL AT ONCE ... OR ONE 

AT A TIME 

AM1WIWHERE ON THE SCREEN YOU LIKE. 

ANOTHER kTYS 'ROKE, AND YOU'RE 

RIGHT WHERE YOU LEFT OFF 

IN YOUR ORIGINAL PROGRAM! 

(you never really lefts) 

NOW . 

IIIIIIIIIIIIIIIII 
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.. Whether you're working in dBasell, Lotus 1 -2 -3, WordStar 
or whatever ... You'll have your SIDEKICK©, too! 

AritpN °Q r'h 

SIDEKICK 
INTRODUCTORY OFFER 

$49.95 
Arailah'c nnh f or the IRM VI ,r nd Compauh;e 

Something brand new. Crafted in Assembly language as carefully 
as Borland's famous Turbo Pascal ©, so that it's lightning -fast and as 

compact as only Borland knows how to make it! With a notepad that 

has a half-screen editor that saves your notes to disk. You can even swap 

information back and forth between your applications software 

and your Sidekick. 

,t,.éltfppose you're working with a spreadsheet, and you suddenly have an 

important idea. Just hit the button, a window opens, you write the note and 

hit the button again. You're right back where you left off in the spreadsheet. 

Need to make a phone call? Whether the number is in an existing database, 

your own Sidekick phone directory, or you've just typed it on the screen . 

put the cursor next to the number, hit the keystroke, and Sidekick dials 

for you!' 
There's lots more, too. You can move the Sidekick windows anywhere on the 

screen you like. And you can have as many on screen at a time as you need. 

We designed it because we needed it. If you've ever been writing a report 
and needed to do a quick calculation, or jot down a note, then you 

understand why. 'Only vrdi lUye, Srtanrnudem and annlreuhlc 

YOU CAN ORDER YOUR COPY OF SIDEKICKc TOME 
For Visa and MasterCard orders call Toll Free 1 -800- 227 -2400 ext 953 in California 1 -800- 772 -2666 ext 953 

(lines open 24 hours, 7 days a week) Dealer and Distributor Inquiries Welcome 408- 438 -8400 

SIDEKICK' $49.95 
(plus $5.00 shipping and handling 

Shipped UPS) 

Check 

VISA 

Card 

Expiration Date 

Money Order 
MasterCard 

Please he sure your computer is an IBM PC, XT, jr., or true compatible! 

NAME 

ADDRESS 

CITY/STATE/ZIP 

TELEPHONE 

California residents add 6% sales tax. Outside U.S .A. add $15.00. Of outside of 
U.S. A. payment must be by bank draft payable in the U.S. and in U.S dollars I Sorry. 
no C.O.D. or Purchase Orders. S 015 

» 1301111:111D 
WJ INTERNATIONAL 
Borland International 
4113 Scotts Valley Drive 
Scotts Valley, California 95066 
TELEX: 172373 

Circle 40 on inquiry card. 
difase II is a trademark uf Ashton:l'ate. WordStar is a trademark uf MicroPro. Lotus 1.2.3 is a trademark uf Lotus Development Corporation. 
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affordable & reliable... 

NETWORKING 
MVIfIFOFf COCPOIIIF 

i 

Networking begins with your fine 
computer. Where it goes is unlimited 
when you interface your peripheral 
devices with a 4. 8 or 18 port BayTech 
Serial Port Expander. With BayTech's 
units you can mix -and -match other 
computers and /or peripheral devices 
of different configurations without the 
need to reconfigure. Port configura- 
tion of the peripheral device ports 
may be changed by the user with 
BayTech's menu -driven software. 

Computer 

Terminal 

- -N 

High -Speed 
Printer 

Letter -Quality 
Printer 

Modem 

BayTech's versatile networking 
multiports. capab e of any- port -to- 
any -port interconnection. have virtual- 
ly unlimited applications. With their 
features and low cost. the user can 
create a local network providing simul- 
taneous communication for 5. 9. or 18 

RS -232C devices. al'a 
A few companies make a good, 

expensive Serial Port Expander. 
One company makes an excellent, 
affordable line of them - BayTech. 

Model 524F $ 329. 
Model 528F $ 619. 
Model 5218F $1750. 

"We design and price BayTech Multiports so 

everyone can have an affordable and reliable com- 

puter network. To solve your networking 
problems. call us." 

Charles R. Ramsey, President 
Bay Technical Associates. Inc. 

1-800-523-2702 
BAY TECHNICAL 

ASSOCIATES. Inc. 

HIGHWAY 603. P.O. BOX 387 
BAY ST. LOUIS. MS 39520 16011467-8231 
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others or to give to others. 
I have heard and read more rationalizations 

for this practice than I could possibly list. They 
are just that -rationalizations of those who must 
make excuses for their actions. One of the most 
common I hear is "software is overpriced:' 7b 
that I say. if you absolutely cannot live without 
a piece of software then. whatever its price. it 
is worth it to you to pay it. Otherwise. don't buy 
it, don't copy it. and don't use it. If it truly is 

overpriced and people do not buy it or use it. 
the price will come down or it will disappear 
from the market Nk should encourage and sup- 
port such software publishers as APPLE.. 
Penguin, Beagle Bros., and others who have 
chosen to reduce their costs and their prices 
by not copy -protecting their software. These 
publishers sell top -quality software for reason- 
able prices. I encourage you to buy and use 
their products. but please do not rip them off 
by stealing their software. 

For those of you whose only ethical standard 
is "it's OK if I don't get caught" I don't expect 
to make much of an impression on you. You 
are right about one thing: if you don't sell boot- 
legged software you probably won't get caught. 
But I am writing this to those of you who hold 
to some form of ethics or morality that says it 
is wrong to steal. whether or not you might get 
caught Consider what you are doing when you 
accept or give copies of copyrighted software; 
consider the example you are setting for your 
children and friends. You are stealing, regardless 
of your rationalizations to the contrary. 

lust because software piracy does not receive 
the press attention it once did does not mean 
that it is no longer a problem. In reality, it is 

bigger than ever as more and more people buy 
computers. I don't expect that this letter will 
make much of a difference in the overall prob- 
lem. but if a few who may be unwittingly copy- 
ing software accept the reality of what they are 
doing and refuse to continue the practice. then 
it is worth it. 

WILLIAM G. WRIGHT 

Oceanside, CA 

RECONFIGURING PERFECT 
WRITER COMMANDS 

Recently, I bought a Kaypro 2 computer to use 
primarily for word processing. After looking 
through the manuals. I decided to use the Con - 
fig program provided to program the number 
keys to replace many of the Control -X com- 
mands in Perfect Writer. I thought it would be 
nice to replace three- or four -keystroke com- 
mands with one -keystroke commands. I quickly 
found two problems. First. the documentation 
is terrible. No instructions are given to explain 
how to use the Config program with Control or 
Escape sequences. Second, once I found the 
necessary information in the Perfect Writer 
manual (which is also terrible). it turned out that 
the hexadecimal codes for these commands are 
all three characters long, which will not work 
with the Config program. 

I finally worked out a way of doing everything 
I wanted. Perhaps it is not the easiest way but 

it does work, and I thought many of your 
readers who own Kaypro 2s would be inter- 
ested. The process follows: 

I. Copy the following files onto a blank for- 
matted disk from the Perfect Writer Installa- 
tion disk: PWBIND.COM, FUNCTS.TXT, 
PW.SYM. Copy the following files onto the 
same disk from the Perfect Writer Edit disk: 
PW.COM. PW.SWP, PW.HLP. 

2. Edit the- FUNCTS.TXT file by typing PW 
FUNCTS.TXT at the A > prompt. Then. pick 
out any 14 -line section of FUNCTS.TXT that 
consists of all unknown commands and 

whose hexadecimal codes are two charac- 
ters long. Numbers 161 -174 are ideal since 
the corresponding hexadecimal codes are 
AI, A2, A3, ... , AD. Find in the Perfect 
Writer manual the printout of FUNCTS.TXT 
and the commands you want. Then replace 
just the items in the third and fourth col- 
umns of each line (161 -174) with the com- 
mands you want. When done, save the 
edited version with Control -X. Control -S. 

then exit with Control -X. Control -C. 

3. Call up PWBIND.COM by simply typing 
"PWBIND" at the A prompt. PWBIND will 
do the rest. 
4. Next, copy PW.COM, PW.SWP. and 
PW.HLP back to the Perfect Writer Edit disk. 
The commands corresponding to the lines 
you edited will now work. (If you use Perfect 
Speller, it will be necessary to copy these 
to the Perfect Speller disk, too.) 
5. Next. put the new PW Edit disk into drive 
a and the CP /M disk into drive A. Then, 
at the A> prompt. type CONFIG. Choose 
number 4 from the menu (change the 
number pad) and then number 2 to actual- 
ly change them. Then enter the new hexa- 
decimal codes into the chart (if you used 
161 -174 then the next hexadecimal codes 
will be Al AD) in accord with your wishes 
(a hand -drawn chart comes in handy). Then 
press Esc twice. then answer Y when asked 
if you want to keep the changes made. 
6. Finally, put the reconfigured Edit disk in 
drive A, and then push the reset button. 
After this, the number pad will be recon- 
figured the way you want it. 

Although there are a number of steps in- 
volved here, this procedure is not difficult. It 
is unfortunate that both Kaypro and Perfect 
Software chose to make this all sound so dif- 
ficult in their manuals. However, once it is done. 
life with Perfect Writer is much nicer. 

I find it convenient to, have a STAT file on the 
same disk as my word -processing software. This 
is no problem on WordStar because there is 

plenty of room left on the disk. However, on 
the Perfect Writer disk there is all of I K byte left. 
The PW.HLP file is exactly the same length as 
STAT.COM, though, and. since I never use the 
on- screen help feature. I erased it from the Edit 
disk (I did save it on the PW LESSONS disk) and 
copied STATCOM to Perfect Writer. This allows 
me to know the remaining space on a disk with- 
out changing to the CP /M disk. 

BARRY D. SMITH 
Carbondale, IL 
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A CALL FOR OX -1O SUPPORT 

I am the owner of an Epson QX -l0 with an 
MX -80 FT as well a Comrex CR -I I. I purchased 
this primarily for business use and am happy 
with it except for one thing. There is virtually 
no one putting out any educational software 
to use under the CP /M -80 operating system. I 

realize that the OX l0 is relatively new but CP /M 
isn't. Why don't the good educational -program 
writers who work for Atari and Apple under- 
stand that CP /M system users have children who 
could benefit from such software? 

And what about all those ingenious add -on 
board builders? Why hasn't someone made one 
that will run Apple and IBM PC programs on 
the OX -l0? 

DAVID M. BOYD 

Thrnpa, FL 

SUPERMICROS 

I would like to suggest that technology has ad- 
vanced enough to warrant a shift of focus for 
"the small systems journal" 

Many of the articles in BYTE seem to be 
pitched to the level of systems with a 6502. 
8088, or 8086 central processing unit. But there 
are a number of "small systems" on the market 
using 680005 and calling themselves super - 
micros. I have been following the product an- 
nouncements of Cadmus. Pixel. Callan, and 
Wicat for a while, hoping that I might win the 
state lottery so I could buy one. Actually. given 
another year or two. I might be able to afford 
a supermicro without the lottery. But now my 
interest has been aroused by the appearance 
of 32 -bit "supermicros." 

DEC has announced its Microvax, and now 
AT &T is about to market its 3B2/300. Both of 
these are true 32 -bit machines and yet they are 
being promoted as small systems. i.e., not quite 
minicomputers. At this point, all I know is that 
I would like to own one of these machines. with- 
out knowing what they could offer me. One of 
the things I'm looking for is the capability of 
doing graphics more on the level of computer - 
aided design than pie charts, but AT &T tells me 
that the 3B2 doesn't support graphics as yet. 

So now I want to suggest that BYTE extend 
its coverage of slightly more sophisticated 
machines. Before you object that none of your 
readers can afford these machines unless they 
have a healthy business going, let me mention 
that I am an individual without such a business 
who will probably buy a 68000 -based system 
running UNIX. and who is very interested in 
reading about and learning more on the genera- 
tion of 32 -bit microcomputers. 

JAY STEINBRUNN, PH.D. 
South Hadley, MA 

REQUEST FOR HELP 

I recently bought a Radio Shack Model 4 and 
now I need help with some conversions from 
my old Model L 

First I would like to know if anyone knows 
what patches must be applied to Microsoft's 
muMATH for the Model Ito make it run on a 

Model 4 (either in Model III or Model 4 mode). 
I would also like to know where I can buy a 

disk-controller board so that an 8 -inch disk drive 
from my old Model I will run on the Model 4. 

I want to use the 8 -inch drive with three 5I4-inch 
drives under DOSPLUS 3.5, DOSPLUS IV. N EW- 

DOS/80 (Model III mode), Montezuma MICRO 
CP /M version 2.2, and Radio Shack CP /M ver- 
sion 3.0. 

JAMES R. PRIMM 
Paris, MO 

A SUBSCRIBER COMPLAINS 

I look forward to the delivery of my BYTE each 
month because I enjoy it and it is a method of 
keeping up with my peers who also subscribe 
to BYTE. My complaint is in regard to my per- 
ceived view of your mailing practices. My last 
name is Zehnder and I work with a gentleman 
whose last name is Anderson who is also a 

BYTE subscriber. We live within 30 miles of each 
other. I have noticed that over the last several 
months he has received his issue of BYTE four 
to five days earlier than I. 

At this point I would like to note two features 
of BYTE magazine: it is of broad interest and 
substantial content. i.e., it has a large physical 
structure (my wife still thinks it's a catalog): and 
it has a large subscription base because it is 
a leading reference magazine in the computer 
field (everybody gets it). These two features lead 
me to believe that McGraw -Hill has trouble mail- 
ing all of one month's issues on the same day. 

My conclusion is that McGraw -Hill makes their 
monthly mailing over a period of about one 
week with the output sequenced alphabetically. 

I feel that you are discriminating against those 
whose last name begins with a letter toward the 
end of the alphabet. 

If BYTE is an influential information source, 
which I believe it is, then I think that the prac- 
tice of mailing alphabetically means that those 
whose names begin with the letters "A;' "B' or 
"C" rise in corporate structures faster in rela- 
tion to their current information sources. I don't 
have the resources to perform a meaningful 
study to substantiate these assumptions, but the 
results of such a study would be interesting. 

If BYTE is discriminatory in its mailing prac- 
tices and if it is influential, then it is leading peo- 
ple whose names begin with something other 
than "A:' "B;' or "C to take one of two actions: 
they can do nothing but also not rise in the cor- 
porate structure due to their lack of timely in- 
formation: or they can inform BYTE that their 
"mailing name is Aardvark or Aaron or the like. 

The second solution is only temporary because. 
as more people discover the problem and use 
this solution, an "alphabetic war" will break out. 
This will cause much havoc as subscribers race 
to change their names and move up on the 
BYTE mailing list. 

Let me address a possible solution to this 
problem. I assume that BYTE has a computer - 

(continued) 
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PORT 

CONTENTION 

Add more users to your multi -user 
computer without expensive hard- 
ware or software modifications. A 
BayTech Port Contention unit will 
maximize utilization of available ports. 
thereby minimizing idle. valuable 
system time. With 6 -to-3, 8 -to -4 and 
12 -to -6 port models available, Port 
Contention problems can be solved 
from micro to mainframe computers. 

BayI'ech 
521811 ®J 

vw Ili; /yI'YI'/., 
O ® O ®, 

The graphic above illustrates a typical 
BayTech Model 52 I 8B Port Contention 
application. By adding a single 52 I 8B unit. 
a 6-port multi -user computer gains six 

additional users. thereby doubling access- 
ibility to the computer. 

Model 528B; 6 ports to 3 ... $ 625. 
Model 52 I 2B: 8 ports to 4 ... 51095. 
Model 52I8B: 12 ports to 6 ... 51750. 

To solve your 
port contention problems . . . 

1 -800 -523 
BAY TECHN 

ASSOCIATE 

/3 HIGHWAY 603 
BAY ST. LOUIS. MS 

Now 
You're 

Talking!TM' 
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ized mailing list (it would be ludicrous to 
assume otherwise) and that the BYTE and 
McGraw -Hill staffs are computer literate (don't 
they read their own magazine ?). Thus these staff 
members must be capable programmers who 
are only guilty of not completing the project. 
It should only take a small change in the 
algorithm to solve the problem. One solution 
might be to move the starting position by one - 
twelfth of the total subscription base each 
month. In this way each subscriber would get 

their issue on the first day once each year. This 
would at least even out the information gap. 
Although, as a point of justice, you might con- 
sider sending BYTE out in reverse alphabetic 
order for a period of time to correct past in- 
equity (and let me get mine first). 

I hope that you take prompt action to avert 
a major "alphabetic war" and the subsequent 
loss of personal integrity by your subscribers. 

DON ZEHNDER 
Tacoma, WA 

Winchester power 
for your PC 

The proven Winchester subsystem drives for your IBM 

or compatible PC. 10, 15, 25, or 33 megabytes of big 
system storage in a DiskSystem` you simply plug into 
your system and it's ready to use. At prices that make 
the speed and storage of a Winchester practical. Only 
$1495 for a 10 megabyte DiskSystem, $1795 for 15 

megabytes, $2245 for 25 megabytes, or $2795 for 33 
megabytes. DiskSystems can be bootable from the 
Winchester. See your dealer today for DiskSystem 
power for your PC. 

21101 Osborne Street 

Interface Inc Canoga Park, CA 91304 
(818) 341 -7914 Telex: 662949 

Dealer Inquiries Invited 
DiskSystems is a copyright of Interface Inc. IBM is a registered trademark of IBM 

Corporation. Prices are suggested retail and are subject to change without notice. 
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In fact, our subscriber copies are mailed by 
ZIP Code rather than alphabetically. Our cir- 
culation department is taking steps to speed 
up delivery. We hope that these steps bring 
your BYTE to you earlier. 

MORE ON THE MAC 

I feel that I must defend Gregg Williams's Prod- 
uct Preview of the Apple Macintosh (May Let- 
ters. pages 14 -20). I was an "Apple hater" 
before the company came out with this mar- 
velous machine (I still don't like the Ile). If a 

previewer is justifiably excited about a new pro- 
duct, he should convey that excitement to the 
readers. 

I can see why some people are thrilled about 
this radical new machine. If you have any idea 
of how ingenious the design of the Macintosh 
is, you probably are jumping for joy. It's about 
time a company comes out with a new machine 
rather than another clone. 

I also would like to address the problem of 
the 128K-byte memory limitation. This is similar 
to the power race in home -stereo equipment 
several years ago. Everyone was trying to build 
the most powerful amplifier in the world (300 
watts and above). Now the only place to find 
such behemoths is at flea markets. Can anyone 
recall that the Apple II and the Radio Shack 
Model III ran every piece of software imagin- 
able with only 48K-bytes? With memory limits 
currently approaching 1 megabyte, sloppy pro- 
grammers will continue to eat up all the mem- 
ory they have until ... (where will it end)? 

Look hard at this machine and compare the 
hardware and software and you'll see how dif- 
ferent the Mac is. Look at the potential it has 
compared with all the CP /M and IBM clones and 
you'll share the excitement too! 

WAYNE DANIEL 
Lafayette, LA 

I'm college educated, worked as a nuclear engi- 
neer for several years in the Navy, taught high 
school for two years, and am employed by a 

major national corporation working with com- 
puter simulations. I've been working with com- 
puters since 1970 and even have designed 
several micros (I even have an 8008). Daily I 

work with state-of-the-art mainframes, minis, and 
micros, yet according to Gerald Evenden (May 
Letters, page 20) I am one of BYTE's "less - 
sophisticated readers" because this letter was 
drafted and typed on a Macintosh. The worst 
part is that I probably could have used this 
machine for years without ever realizing what 
Mr. Evenden was so quick to point out. I feel 
so ashamed! 

JONATHAN L. POLAND 

Berkeley, MO 

In the bewildering personal computer 
marketplace, buyers often look to dependable, 
accurate, and honest magazines like BYTE for 
information. Many times they are misled by "ex- 
perts" who recommend or condemn machines 
after only superficially examining them. 

I'm writing in regard to a letter by George 
(continued) 
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DATA ACQUISITION SOFTWARE 
THAT SPANS TWO WORLDS 

Now one IBM PC can direct high 
speed acquisition of analog signals, and 
simultaneously read and control instru- 
ments on the IEEE -488 bus. Connect 
your analog signals to the Keithley DAS 
Series 500 Measurement and Control 
System; connect IEEE -488 instruments 
to our new Plus500 Instrument Control 
System. The same software environ- 
ment controls both interfaces at the 
same time. 

Soft500 and new P1us500 
software make measurement and 
control accessible. 
Soft500 and Plus500 software are 
enhancements of BASIC, the language 
of personal computing. As easy to use as 
BASIC itself, Soft500 and Plus500 add 

Circle 172 on inquiry card. 

powerful data acquisition and control 
capabilities to a higher level language. 

You can trust the data. 
Soft500's foreground /background 
scheduling carefully times multiple 
tasks to ensure that successive readings 
from the same channel maintain pre- 
cisely the same sampling interval. And 
there's still time for simultaneous data 
analysis. 

The Series 500 is fully modular. 
Seventeen modules form an extensive 
and growing family that supports ana- 
log input, analog output, digital I /0, 
current loop output, pulse counting, 
and AC /DC relay control. And now the 
Plus500 Instrument Control System 
allows simultaneous access to the IEEE - 
488 bus as well. 

Quality manufacturing, 
quality service. 
The Series 500 is built like an instru- 
ment. It has the highest accuracy, the 
lowest noise, and the best thermal sta- 
bility of any personal computer based 
data acquisition workstation. That's why 
it comes with a one -year warranty and a 
free product support hotline. 

For more information 
Call us toll free at 1- 800 -552 -1115. In 
Massachusetts, call 617-423-7780. We'd 
like to tell you more about the Series 
500 measurement and control family. 

349 Congress Street 
Boston, Massachusetts 02210 

KEITH LEY 
AUGUST 1984 BYTE 25 
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Lotus 
1 -2 -3 

$319 

FOR YOUR 
BOTTOM LINE. 

dBase II 

$369 
WORD PROCESSING/ 
EDITORS 

Easywriter II System 

(3 pak) $219 
Edix /Wordix $269 
Final Word $189 
Microsoft Word $239 
Microsoft Word /Mouse $299 
Multimate $279 
Peach Text 5000 $219 
Perfect Writer /Speller $249 
PFS: Write $ 95 
Samna Word II $329 
Select Word Processor $ 199 
Spellbinder $249 
SuperWriter $179 
Volkswriler Deluxe $179 
The Word Plus (Oasis) $ 109 
Word Perfect (SST) $Call 
WordPlus -PC with The Boss $329 
WordStar $239 
WordStar Professional 

IWS /MM /SS /SI) $359 
WordStar Options Pak 

(MM /SS /SI) $189 

DATABASE SYSTEMS 
Alpha Data Base 

Manager II 
Condor III 
dBase II 
DBplus 
Friday 
Info Star 
Knowledgeman 
Perfect Filer 
Personal Pearl 
PFS: File /PFS: Report 
Powerbase 
QuickCode 
R.base 4000 
T /Maker III 
TIM IV 
Versatorm 

$179 
$329 
$369 
$ 89 

$119 
$269 
$299 
$159 
$199 
$169 
$289 
$169 
$289 
$199 
$269 
$249 

R: base 
4000 

$289 

free: 
Diskette 
Library 
Case 
with your order ' 

WordStar 
Professional 

$359 
SPREADSHEETS/ 
INTEGRATED PACKAGES 

Framework $Call 
InteCatc 
Jack 2 

Lotus 1 -2.3 
Mufliptan 
Open Access 
Ovation 
SuperCalc 3 

Symphony 
TKI Solver 
VisiCalc IV 

$189 
$329 
$319 
$135 
$399 
$Call 
$239 
$Call 
$289 
$159 

PROJECT MANAGEMENT 
Harvard Proiect 

Manager 
IntePert /Plan 
Scitor Protect Scheduler 
VisiSchedule 

GRAPHICS /STATISTICS 
Abslal 
BPS Business Graphics 
Chartman Combo (II &IV) 
Chartmaster 
dGraph 
Energraphics 
Fast Graphs 
Graphwriter Combo 
PC Draw 
PFS: Graph 
Statpac 

$269 
$239 
$229 
$199 

$279 
$229 
$349 
$259 
$189 
$259 
$199 
$429 
$289 
$ 95 
$299 

ACCOUNTING MODULES 
Ask Micro Accounting $299 
BPI Accounting $369 
IUS EasyBusiness System $319 
MBA Accounting $369 
Open Systems Accounting $459 
Peachpak 4 (GL/AP/AR) $239 
Peachtree Accounting $399 
Real World Accounting $469 
Star Accounting Partner 

(GL /AP /AR /PAY) 

Word & 
Mouse 

$ 299 

yj 

$269 

Multi Mate 
$279 

PROFESSIONAL 
DEVELOPMENT 

Management Edge $139 
Think Tank $179 

HOME/PERSONAL FINANCE 
Dollars and Sense $119 
Financier II $119 
Home Accountant Plus $ 99 
Tax Preparer 84 $189 

LANGUAGES /UTILITIES 
Access Manager $239 
Digital Research 

C Compiler $219 
Display Manager $299 
Microsoft C Compiler $329 
MS Basic Compiler $249 
MS Fortran $239 
Pascal MT +86 $249 
Norton Utilities $ 59 

COMMUNICATIONS/ 
PRODUCTIVITY TOOLS 

Crosstalk 
Memory Shift 
Move It 
Prokey 3.0 
Smartcom II 

$119 
$ 79 

$109 
$ 95 
$109 

HARDWARE PERIPHERALS* 
AST Six Pack Plus (64k) $269 
Quadboard (0k) $209 
Hayes 1200B with 

Smartcom $399 
Hayes Smartmodem 1200 $499 
Hercules Graphics Board $349 
Epson FX 100 Printer $Call 
Comrex II Printer $Call 

C floh Prowriter $Call 
C Itch Starwriter $ 1199 
Okidata 93A $749 
64K Memory $ 55 

'Call for shipping. 

Microsoft C 
Compiler 
$329 

Smartmodem 
1200B 

$399 

DISCOUNT 
COUPONS 

With each order, 
we offer 

discount coupons 
worth up to 

$10 on your next order. 

1.800. 227.7260 
TERMS: 
ChechS -allow a4 days robin. Credll 
procsslnp -add 3%. COD o /clefs -Cash M D. 
Or cerahd chock -add $3.00 Shipping end 
handhnp UPS wrfec -ado $3.00 Wr lem 
(UPS Blue 66.00pr nmi. NY Stale 
r{es,denis- addapple;aolsLSIY All p'Ks 
Rabies, 10 chanp 

MasterCard_ 

Softline Corporation 
3060 Bedford Ave.. Brooklyn, N.Y. 1 1210 

TELEX: 421047 ATLN UI 
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Snoga (May Letters, page 14). It was dishearten- 
ing to see someone try to compare a PCjr to 
a Macintosh. I was glad Gregg Williams pointed 
out that a Mac is much more of a PC than a 

PCjr, but I feel he should have gotten the point 
across more clearly. BYTE must maintain its 
respectability as a magazine by answering tough 
questions with tough answers. Mr. Williams's 
reply answered the letter writer but left me 
uneasy and hungry for more. 

I'm surprised that Mr. Snoga said that the Mac 
isn't much more powerful than a PCjr because 
it lacks slots. Slots originally came-into existence 
so hardware could be added to expand a 

machine. In those days it was necessary for 
microcomputers to share the microprocessor 
with the peripherals through the use of slots. 
Microprocessors were too expensive to in- 
dividually implement on each and every periph- 
eral. Today, single -chip micros cost about S8 

apiece; they are inexpensive enough to put in- 

to modems, printers, plotters, etc. It is no longer 
necessary to have a direct processor bus con- 
nection for each peripheral because it is also 
no longer necessary to share the processor. 

One of the best ways for the computer and 
it's intelligent peripherals to communicate is by 
means of the high -speed serial ports Macintosh 
uses. They transfer data at I megabit per sec- 
ond, unlike the slow RS -232C. With this arrange- 
ment you don't have to concern yourself with 
whether certain cards or peripherals are com- 
patible with each other. Also, you can daisy -link 
the peripherals attached to the serial ports, 
meaning you can have more than one device 
on each serial port. You will not have to scrap 
your system Mac is truly expandable. 

As Mr. Williams pointed out, the only kinds 
of peripherals you can't add on are copro- 
cessors and the like. If you really want to add 
this type of hardware to your machine, and if 
there is a very good reason for it, third -party 
vendors will probably pick up your problem 
and figure out a way around it. Besides, the 
speech /sound synthesizer, clock/calendar, disk 
controller. monitor /display circuitry, mouse inter- 
face /drivers, and serial ports are all built in. 
These are exactly the things you would fill up 
most expansion slots with anyway. People 
describe the IBM PC as having only five slots. 
But because almost everything is built in on the 
Macintosh, and because peripherals can be 
daisy -linked, it is unfair to say that the Mac has 
only two ports and is unexpandable. 

I must admit that at first glance the PCjr and 
the Mac appear to be similar. Yet upon closer 
examination, it becomes obvious that a Macin- 
tosh is at least equal to the PC. if not better. 
IBM officially has no option for a second drive 
for the PCjr: only third -party vendors supply 
such. The Mac has a second drive from Apple. 
The Mac does not have a maximum memory 
of 128K bytes. The memory -upgrade mother- 
board (to 512K bytes using 256K -bit chips) will 
soon be available. The PCjr has minimal hard- 
ware expandability -it doesn't have high -speed 
serial ports to add peripherals as the Mac does, 
and it doesn't have true, open slots. You might 
say the Mac is upwardly compatible with the 
Lisa 2, but I like to view it simply as compati- 

(continued) 
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The Ultimate Spreadsheet Display For Apple' 
128 Columns by 32 Lines, 80 Columns by 48 Lines, and More! 

SPREADSHEET CALCULATOR 

Software 
For use with Apple 

EASY TO FOLLOW MENUS 
VARIABLE COLUMN WIDTHS 
SHIELDS CONFIDENTIAL 

INFORMATION 
PREVENTS ACCIDENTAL 

CHANGES 
EASY CURSOR MOVEMENT 

UltraPlan -an advanced spreadsheet pro- 
gram -makes planning, forecasting, and 
budgeting easy, fast, and accurate. UltraPlan 
can make full use of the UltraTerm, 
Videoterm, and can use additional memory 
cards for models as large as 512K. UltraPlan is 
compatible with VisiCalc® data files and 
features advanced commands not found in 
VisiCalc. UltraPlan is compatible with the 
Apple ][ and Apple Ile computers. 

Apple is a registered trademark of Apple Computers, Inc. UltraPlan, U!traTerm 
and Videoterm are registered trademarks of Videx, Inc. VisiCalc is a registered 

trademark of VisiCorp. 
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Actual photo of 128x32 screen. 

UltraTerm TM 

A DISPLAY PERIPHERAL 

To display more than 80 columns or 24 lines, you will need an 
UltraTerm video display card. This card gives your Apple ][ or Apple Ile 
the ability to display more characters than ever. Nine display modes 
that can display as many as 4096 characters allow you to choose the 
number of columns and rows best suited to your application. 

UltraTerm utilizes 8 x 9 or 8 x 12 dot character matrix (versus the nor- 
mal 5 x 7) to deliver superb resolution in the crispest, cleanest 
characters available anywhere. 

Other display attributes such as highlightllowlight, inverse, and half - 
intensity backgrounds can be chosen to suit your own viewing 
preferences. 

Videoterm T>" 

The Videoterm -the best selling 80 x 24 display card for the Apple 1[- 
can be used with UltraPlan. The advanced software features and ex- 
panded memory capability of UltraPlan are also available to Videoterm 
users. 

Videx Inc. 
1105 N.E. Circle Blvd. Corvallis, OR 97330 

503 -758 -0521 
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In the battle between 
the IBM PC, there can be 

Hear the guns? 
,It's a battle for your desktop. Apple versus IBM' 

The easy -to -use Macintosh against the serious business 
computer from Big Blue. 

And the winner? Epson? That's right, Epson. Because 
for the person who simply wants to buy one relatively 
perfect personal computer, the Epson offers an opportunity 
for peace in our time. 

A computer that is easy to use, like the Mac, but also 
runs all sorts of business software, like the PC. 

And aren't those two computers exactly the one you need? 

An easier way to be easy... 
A more serious way to be serious. 

The Epson is easy because 
its keyboard works in English, 
not computerese And only 

the Epson comes with Valdocs" a powerful integrated 
software system that takes you step-by-step through the five 
most important business functions: word processing, 
business graphics, telecommunications, electronic filing 
and daily scheduler. 

As a result, while IBM owners are still pondering their 
manuals, and Macintosh owners are still drawing sneakers, 
Epson owners are churning out productive work with 
electronic speed and accuracy 

The Epson also opens the doors of your disk drives 
to the largest collection of software in captivity. In fact, the 
Epson runs more business programs than the IBM PC* 

To stan, the Epson is available with an optional 16 bit 
co-processor so you can use almost any MS' -DOS program, 
including Super-Calc'3 and Lotus' 1 -23! 

The Epson also comes with Microsoft' BASIC and 
CP /M -80' 2.2. 

The CP /M library is impressive. It includes the 
most popular, most powerful business 
programs like lardStar' and dBase 11.' 
Plus about a thousand other business 
'programs, everything from fixed asset 
accounting to pipe network analysis. 

With MS -DOS, Valdocs and CP /M, the 
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the Apple Macintosh and 
a òñe winner. The Epson. 

Epson should be able to handle any future busi- 
ness need. And that should make you feel very 
good about siding with Epson today. 

The ultimate technical 
specification: value. 

The Epson QX -10 comes complete 
with a 12" high resolution monitor, 600 x 
400 Pixels, driven by one of the most 
powerful graphic processors available. 
With screen resolution this good, text 
and graphics will leap off the screen. 
And when you add a graphics pro- 
gram, like Q plotter," you can 
produce presentation graphics of 
the highest order. 

Standard issue on the Epson 
also includes 256K memory, plus 
128K resident video memory, dual 
380K Epson -made disk drives, a 
CMOS Realtime Clock/Calendar with 
battery backup, a 1 -year warranty, an 
RS -232C port and a parallel port; thus 
freeing the five- that's right, five- 

I °° 11E11 

option slots for some real options. 
Best of all, everything is Epson quality; 

the same quality that has made Epson the 
number one manufacturer of computer 
printers, worldwide. And when you consider 

that Epson gives you a complete com- 
puter system at a price a thousand dol- 
lars less than either Apple or IBM, 
you understand why this computer 

can not only bring peace to your 
desktop, but to your budget, as well. r 1YAw wouul MS. DDSRwa MGM. the MGM MW. at. EGA. agak 3. 

lows 1-2-3 CPIM -80. Wendt. Ntefty and fase I are registered 7adeneda 
d Apple Carnput Inc. IBM, Edson Cep, Sarni. lows, faced Pestered, 
hicrteok Mnopm and Ashtowiae died.* Yadoc, MS. °Plotter are 

trademarks of Rising Sfaç Worrell and Mery SQMae A6pdti.91} 

EPSON 
STATE -OF- THE -ART... SIMPLIC 
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PC 
SOFTTARE 

SALI. 
WE'LL MATCH PRICES ON MOST PRODUCTS 

CALL 
WORDSTAR 
$229 

RBASE 4000 
dBA L 

SE IIIIII 

WORDSTAR EASYWRITER II 
PROF PAK SYSTEM 
$359 $185 

HAYES AST SIX 

00 
RTMODEM PAK PLUS 

$489 

LOOK AT THESE 
SPECIAL PRICES! 
ATI Training Power CALL 
Crosstalk $ 99 
dBase II /III CALL 
Database Manager II $199 
EasyWriter II System $185 
Hayes Smartmodems CALL 
InfoStar $249 
IUS Accounting CALL 
Lotus 1 -2 -3 /Symphony CALL 
MicroPro Products CALL 
Microsoft Word $289 
Microsoft Products CALL 
Multimate $269 
Peachtext 5000 $189 
ProKey $ 87 
Quadram Quadboards CALL 
RBase 4000 $315 
SuperCalc 2 $155 
SuperCalc 3 $219 
VisiCorp Products CALL 
Volkswriter Deluxe $175 
Wordstar $229 
Wordstar Prof. Package $359 
All Other Products CALL 

To order: 
Call TOLL -FREE: 
800- 227 -4780 or 415 -845 -2651 

Or write: 
ECONOMY SOFTWARE 
2040 Polk Street 
San Francisco, CA 94109 

ECONOMY 
SOFTWARE 

We guarantee our products against 
manufacturer's defects. 
Quantity discounts available. We are 
experienced with Corporate accounts. 
No surcharge added for charge cards. No 
charges until products are shipped. 
Purchase orders accepted. 
Call for shipping charges. 
Prices subject to change. t%'=l 
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ble. The Lisa 2 is still slower than a Macintosh. 
It makes up for this by being able to do multi- 
tasking. but this difference may blur when 
Macintosh is expanded to 512K bytes. And, as 
Mr. Williams pointed out, who says the Macin- 
tosh can't have hard disks? There are at least 
two vendors working on it, excluding Apple 
itself. And as far as price goes, the PC and Mac 
are amazingly alike. After reading Mr. Williams's 
"Update on Apple Macintosh and Lisa 7" (May. 

page 339), I have to agree that the Mac would 
better penetrate the computer market if it were 
cheaper, but even at its present price, it 
represents a great value. Where else can you 
get a system with such power. fast bit -mapped 
graphics, and the unique user interface with the 
mouse for the price? Mac may no longer be 
inexpensive, but its still a bargain. 

Macintosh represents a breath of fresh air into 
the dry and dull world of me -too computers led 
by IBM. If Macintosh is a success, the innova- 
tion that computer companies used to put in- 
to their products will once more be felt. 

J. JASON KIM 
Honolulu, Hl 

Thanks to Gregg Williams forgiving Apple the 
"one-two" in "Update on Apple Macintosh and 
Lisa 2" (May, page 339). I too feel that the 
Macintosh is overpriced but I bought one any- 
way. And let me tell you. I'm glad I did. 

It's a fabulous machine that allows me the 
direct visual response I crave as an artist. I can't 
imagine going back to the old green screen 
after this. All computers should look this good. 
It looks even better with MacPaint and Mac - 
Draw. They turn this computer into a real 
computer- aided -design system. 

I think that the Mac has a fine future. but 
Apple could have assured it if the Mac were 
priced about $500 cheaper. Maybe Apple will 
let us upgrade to 512K bytes for free. then it 
won't be so bad. One day a computer company 
is going to make a big hit when it realizes that 
price is an important consideration for the 
buyer, but until then, those characters look so 
nice.... 

MICHAEL BRODSKY 

Mt. Crawford, VA 

MORE ON CLOCK -TIME 
BENCHMARKS 

In response to Philip Ender's letter (May, page 
26) regarding my article "Benchmarking FOR- 
TRAN Compilers" (February, page 218): while 
the user ultimately sees wall -clock time, Mr. 
Ender fails to note that there are all types of 
mainframe work loads. Also, you may have to 
wait in line to use a shared single -user office 
microcomputer or you may have to wait for a 

slow 16- character -per- second printer to finish 
printing. Because each mainframe installation 
may have various loads and types of loads. 
there is no way to include all these in a bench- 
mark article without taking measurements at 
several places (such as Los Alamos. which has 
many heavy number crunchers: a university, 
with many users who do light editing: and 

Draper Lab. consisting of a mix of users). Usual- 
ly the average waiting time in the execution -job 
queue is known for each mainframe site, thus 
no new information would be gained by includ- 
ing it in a benchmark. In fact it would make 
comparisons difficult. Because a user also 
knows the difference in speeds between a slow 
teletype and a fast laser printer, no new infor- 
mation would be gained by including these I/O 
times in the benchmark. If a mainframe installa- 
tion supports the recommended number of 
users and loads, then the mainframe still wins. 

Also note that the microcomputers are fast 
catching up with mainframes. lob -Step time is 

still the most accurate bound for comparing 
respective systems: you can go no faster with 
an unloaded mainframe system or when you 
don't have to wait in line to use a shared single - 
user office microcomputer. 

AVRAM TETEWSKY 

Cambridge, MA 

FUTURE THEME SUGGESTED 

In the Thinktank letter by John Glazer (May, 
page 32). Mr. Glazer states: 'lt is interesting to 
reflect on how the writing process itself is be- 
ing transformed by what the computer makes 
possible:' 

This strikes me as food for thought for a future 
theme for BYTE: "Computers: How are they 
changing (can they change) the social sciences ?' 

In another flash of my imagination I can see 
BYTE keeping track of these changes. 

A. C. POSADA 
Charlottesville, VA 

DISK PROTECTION 

In regard to Steven A. Green's inquiry about air- 
port security screens erasing his disks (May Let- 

ters. page 36): radiation is to varying degrees 
inhibited by lead foil: magnetic fields are not. 
I suggest he have someone weld him a mu- 
metal box big enough to hold his disk-file con- 
tainers. This should protect them from all but 
the most intense fields he could encounter. 

There are no end of devices that generate 
fields that can damage the fields on a disk 
(which are relatively feeble). Even an electric - 
window motor in a car or almost any solenoid 
valve could damage a disk close to it. 

BILLY R. POGUE 

Thatcher, AZ 

CLOSING THE DEBATE 

Douglas Davidson ( "Address Calculation: The 
Forgotten Sort" November 1983, page 494) 
wrote that he had discovered a method of sor- 
ting n elements in time proportional to n. Greg 
Scragg (April Letters, page 20) wrote that this 
was impossible since it contradicted a well - 
known result in Knuth's The Art of Computer Pro- 

gramming that any sorting method requires time 
at least proportional to n log n. The seeming 

(continued) 

Circle 298 on inquiry card. -. 
www.americanradiohistory.com

www.americanradiohistory.com


In the Hard Disk Jungle 
Tallgrass Clears 

A Path 

,---,---..' 
-----.,-- 

Tauorass Technologies 
Yli C.v:rd::e Tark,nemril. s..r.m .at _ ' ̀°`*^rMw.._. m . 0151. 

In today's hard disk jungle, Tallgrass clears 
a path by offering high performance, integrated 
mass storage solutions for the IBM°PC /XT, the 
T.I. Professional and related computers. 

TALLGRASS INNOVATIVE FEATURES 

MASS STORAGE SYSTEMS with formatted 
HardFileTM capacities of 6, 12, 20, 35 and 70 Mb, 
all with built -in tape backup. 
CONVENIENT INTEGRAL TAPE BACKUP 
SYSTEM allows rapid tape "image" streaming, 
or incremental file -by -file backup and restore on 
ANSI standard inexpensive data cartridges, 
instead of the usual floppies, video cassettes, or 
low- capacity removable Winchester devices. 
NETWORK READY and fully compatible with 
networks such as PCnet °and EtherShareTM 

HIGH RELIABILITY with dual directory and 
read -after -write verify options. A dedicated 
landing zone, where the read /write heads reside 
when the disk is idle, provides data protection 
during powerdowns and transportation. 

Follow the Tallgrass path to your local computer 
dealer and watch your personal computer transform 
into a powerful data processing system. 

Available from COMPUTERLAND° Entré° 
Computer Centers, MicroAge° Computer Stores 
and other participating computer dealers. 

New! 
IBM -XT Cartridge 

Tape Backup 
World Headquarters: Tallgrass Technologies Corp. /11100 W. 82nd St. 
Overland Park, KS 66214/913/492-6002/Telex: 215406 TBYT UR 

Canadian Headquarters: Tallgrass Technologies (Canada), 1775 Meyerside Drive 
Mississauga, Ontario, Canada L4V 1E2/416/673 -3244 

European Distributor: CPS Computer Group, LTD 
Birmingham, England B276BH/(021) 7073866 

Australian Headquarters: Tallgrass Technolgies (Australia) /Five Dock Plaza, 
Suite 12/50 Great North Road /Five Dock /Sydney, N.S.W. 2046/(02) 712 -2010 

Tallgrass 
Technologies 
Corporation 

IBM° is a registered trademark of International Business Machines Corp. PCnet' is a trademark of Orchid Technology EtherShare 's' is a registered trademark of 3Com Corp. 

www.americanradiohistory.com

www.americanradiohistory.com


LETTERS 

contradiction is due to misconceptions by both 
of the writers. Scragg slightly misquotes Knuth's 
result. The result is that any method based on 
comparisons requires at least n log n com- 
parisons to sort an arbitrary array of n elements. 

Davidson makes the assumption that his 
method, which is actually the well -known tech- 
nique of hashing, is a sorting method. h the 
simplest case, each element in the array gets 
sent to a different address according to some 
predetermined hash function. The order im- 

parted by this hash function is no more a sorted 
order than is calling array element I smallest, 
array element 2 next smallest, etc. 

Hashing is primarily a method of processing 
an array so that searching can take place rapidly. 
To find where a key is, simply compute its hash 
function and look in that location. This provides 
searching efficiently without having to sort first. 

The most common situation has many ele- 
ments in the array having the same hash value. 
These collisions are to be expected to occur 

CET UP THE RAMP 
EE /EPROM PROGRAMMERS & UV ERASERS 

Reliability 
Affordability 
Maintainability 
P rogram 

Choose from our Stand Alone, Intelligent, RS-232 units. 
COMPATIBLE WITH ANY COMPUTER OR TERMINAL 

GANGPRO -8 $995.00 
High throughput. Gang 8 EPROMS with the 
fast Algorithm Optional 512K buffer. 
Programs ALL 24 pin & 28 pin EPROMS. 
Other units to gang 24 EPROMS. 

PROMPRO -8 $689.00 
Powerful commands, easy communi- 
cations 128 /256K buffer. Alpha Display, 
Simulation and Keypad option. Programs 
ALL EPROMS & MPU's. 

PROMPRO -7 $489.00 
32K RAM buffer, ideal for programming 
8748, 8749, other Intel MPU's and 16K -128K 
EPROM& 

BIPOLAR & PAL Programmers...Call! 
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W ERASERS 
ECONOMY MODEL AUV -T8 /1 , . , . $49.95 

Erases over 15 EPROMS, Plastic case. 

INDUSTRIAL QUV-T8/2N $68.95 
Metal case, W indicator.tray, erases over 15 

EPROMS in 15 minutes. 

INDUSTRIAL QUV-T8/2T $97.50 
With 60 minute timer and solely switch 

INDUSTRIAL QUV-T8/Z $124.95 
Fast Eraser. 15 EPROMS in 7 minutes, 30 EPROMS 
in 15 minutes. 

PRODUCTION UNIT $149.95 
Model: ULTRA LITE'. Erases 50 EPROMS In 
15 minutes 

TOLL FREE 1- 800 -EE1 -PROM 
(331.7766) , FLORIDA (305) 9740967 

AYmI E SOF ITE 
L IBM PC 2. APPLE H 3. Intel-MDS 4. CPM 
5.9taixornam02 6. COMMODORE 64 7. TRS-80 COLOR 8. FLEX 

LOGICAL DEVICES, INC. 
DEPT 6, 1321-E N.W. 65th PLACE Fr.. LAUDERDALE. FL 33309 
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frequently. They are generally resolved by using 
a field of each location for a pointer to a loca- 
tion for the colliding element, setting up a linked 
list. The standard measure of performance is 

the length of the array times the average length 
of the list. 

RONALD J. LEACH 

Washington, DC 

I read with interest the article by Mr. Davidson 
on the subject of hash coding and the letter 
from Mr. Scragg in which he takes Mr. David- 
son to task for his contention that the sort 
method he outlines performs in a time propor- 
tional to the number of items to be sorted: jO(n)j. 

In his letter, Mr. Scragg quotes two sources 
that he says carry proof of this assertion that 
no sort can perform in a time faster than Oj(n 

log nlj. Unfortunately he is guilty of not reading 
the text quoted completely. 

In Fundamentals of Data Structures. page 350. 

Horowitz and Sahni state quite definitely that 
the best time performance that can be achieved 
is a time proportional to n times the log base 
2n. e.g.. Oln log nj. This is exactly as stated by 
Mr. Scragg but in this case Horowitz and Sahni 
were discussing sort algorithms in which the 
only operations allowed on the keys were com- 
parisons and interchanges. In hash coding, this 
is not the case, as the order of the keys is par- 
tially determined by a calculation performed 
on the key itself and thus it is possible to get 
execution time proportional to the number of 
elements to be sorted. 

That is not to say that the method as de- 
scribed by Mr. Davidson is ideal or even ap- 
proaching ideal. As implemented by him, the 
method is inefficient because it always requires 
much more data storage than elements to sort 
It is this that produces the linear -time perfor- 
mance as the ratio of hits to collisions is kept 
nearly constant. 

The real value of hash coding is in the im- 
plementation of look -up tables where there is 
no requirement for the data to be stored in lex- 
icographical order and where, with more so- 

phisticated collision -handling methods and 
hash -coding functions, very high percentage 
usage of storage can be achieved with little 
deterioration in response time. 

The whole realm of storing and searching is 
complex with a great number of methods avail- 
able. each with its advantages and disadvan- 
tages. It is important that before any one 
method is chosen all the factors are considered. 

R. KENNETT 
LaSalle, Quebec, Canada 

LETTERS POLICY: To be considered for 
publication. a letter must be typed double-spaced 

on one side of the paper and must include your 
name and address. Comments and ideas should 

be expressed as clearly and concisely as possi- 

ble. Listings and tables may be printed along with 

a letter if they are short and legible. 

Because BYTE receives hundreds of letters each 

month. not all of them can be published. Letters 

will not be returned to authors. Generally, it takes 

four months from the time BYTE receives a let- 

ter until it is published. 
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FOR 15YEARS, 
WE'VE BEEN MAKING 

THE WORLD'S 
MOST POPULAR 

MODEMS. 

NOW 

YOU CAN BUY 
ONE. 
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INTRODUCING 
THE MAXWELL MODEM 

FROM 

RACAL-VADIC. 

It's not your fault you didn't buy 
one sooner. 

You couldn't. 
Unless, of course, you happened 

to be a major corporation. 
They're the ones who buy the 

most modems. And the modems 
they buy most are ours. 

Now we've taken everything we 
know about modems and made 
one you can buy. 

The Maxwell MOdemTM 
It was designed specifically for 

personal computers. And the 
people who use them. 

It's rugged. Reliable. And it 
even operates over low- quality 
phone lines that other modems 
can't handle. 

But best of all, it's uncomplicated. 

So you don't have to know how 
one works to work one. 

There's no control panel to 
control. No switches to switch. No 
100 -page manual to memorize. 

Instead, every feature makes 
sense. Auto -dialing. Auto -answer. 
Auto -selection of tone or pulse. 
And one feature most other pc 
modems don't even offer -complete 
unattended operation. 

Which means 
your Maxwell 
Modem can 
keep working 
long after you've 
left work. 

Our com- 
munications 
software is just 
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as good. It's called GeorgeTM And 
thanks to George, The Maxwell 
Modem is so simple to use you may 
never have to open your manual. 

Of course, there's a lot of data 
communications software already 
on the market. Some compatible 
with Racal-Vadic dialing protocol 
and others compatible with HayesTM 
So The Maxwell Modem comes 
with both protocols. 

It even selects the right one for 
you -automatically. 

And because not everyone 
wants the same things in a 
modem, The Maxwell Modem 
comes in two different versions 
and two different speeds. Internal 
models for the IBM® PC and 
compatibles. And desktop models 

for virtually every personal 
computer. Both are available with 
speeds of 300- or 1200 -bps. 

One last comforting thought: A 
little bit of Racal-Vadic comes with 
every Maxwell Modem. So if for 
some strange reason something 
ever happens... 

www.americanradiohistory.com

www.americanradiohistory.com


YOU CAN ALWAYS CALL 

FOR HELP 
Every Maxwell Modem has 

diagnostic features built in. Both 
local and remote. So using your 
pc, your phone jack, your modem 
and our Remote Diagnostic 
Center, we can test your modem 
right over the phone. 

Naturally, The Maxwell Modem 
comes with a one -year limited 
warranty on all parts and labor. 

So where can you get your hands 
on a Maxwell Modem? 

Well, rather than take another 
page or two to list all the stores 
from Pittsburg to Petaluma, we have 
a better idea. 

Do what modems do. Call. 
800 -4- VADICS. 

THE MAXWELL MODEM. 

Racal -Vadic 1525 McCarthy Blvd. Milpitas, CA 95035 (408) 946 -2227 

' "The Maxwell Modem and George are trademarks of RacaWadic. ®IBM is a registered trademark of International Business Machines Corp 01984. Racal -Uadic 
"' Hayes is a trademark of Hayes Microcomputer Products, Inc. 
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FIXES AND UPDATES 

DEVELOPMENTS 

Product News 
VISICORP has cut the prices of its VisiSeries 
software. The price for the IBM PC version of 
VisiCalc has tumbled from $250 to $99. Visi- 
Word Plus for the IBM PC has the top price in 
the line -$195. It once sold for $375. VisiSched- 
ule and VisiLink for the Apple can now be 
bought for $149. dropping from $300 and $250, 
respectively. VisiCorp also announced that it 
recently inked a distribution agreement with 
First Software Corporation for 10,000 copies of 
FlashCalc, a $99 spreadsheet. FlashCalc, de- 
signed for the Apple Ilc and Il011 +, has vari- 
able -width columns and extensive formatting 
features. 

MEAD DATA CENTRAL of Dayton. Ohio. has 
announced software that lets Apple and Wang 
microcomputer users gain access to its N EXIS. 
LEXIS. NAARS, and other information -retrieval 
services. 

IBM ENTRY SYSTEMS DIVISION unveiled 256K- 
byte versions of the PC and PC XT, while at the 
same time reducing the price of the PC Portable 
and the PCjr. An entry -level PC with a 360K-byte 
floppy and 256K bytes of memory costs $1995. 
A 256K-byte PC XT starts at $4395. The Por- 
table now costs S2595, or $3020 with a factory - 
installed drive. The base price of the PCjr now 
stands at $599. The larger version with 128K 
bytes of RAM and a drive has been reduced 
to $999. 

INNOVATIVE SOFTWARE has begun marketing 
an enhanced version of its T.I.M IV 
database -management system. New features 
added to T.I.M., which runs on the IBM PC, let 
you transfer data between files while doing 
calculations and accumulating totals in a 

separate but related file. TI.M:s data files can 
handle 32,000 records; 128K bytes of memory 
is required. The price is $495. Owners of earlier 
versions can contact the company for update 
procedures. 

EAGLE COMPUTER of Los Gatos, California, 
has unveiled the Thrbo GT, an enhanced ver- 
sion of the Thrbo XL. The GT comes with a 

32- megabyte hard disk, 512K bytes of RAM, and 
a $6995 price tag. The $4995 XL has a 

10-megabyte fixed disk and 256K bytes of RAM. 

CORONA DATA SYSTEMS of Thousand Oaks, 
California, has announced 15 to 21 percent 
price reductions on its line of IBM PC- 
compatible computers. You can get a Corona 
desktop PC with 128K bytes of RAM, one disk 

drive, a keyboard, BASIC, and MS -DOS for 
$1950. With a monitor included, both the 
desktop model and the Portable PC cost $2195. 

MORROW has unbundled the software pack- 
ages from its Micro Decision line because 
surveys indicated that a majority of users didn't 
need most of the software packaged with the 
Micro Decision. The single -drive MD -IE and the 
MD -3E now come with the NewWord word-pro- 
cessing program. The MD -3E also includes a 

spelling checker. They go for S999 and $1499, 
respectively. Versions of the Micro Decision with 
the complete package of five application pro- 
grams will still be marketed, according to 
spokespeople for the San Leandro, California, 
manufacturer. 

INFOCOM's complete line of interactive fiction 
games now runs on the Apple Macintosh. 
Based in Cambridge, Massachusetts, Infocom 
publishes the Zork trilogy as well as a variety 
of whodunits and adventures. 

CYBERLYNX COMPUTER PRODUCTS of 
Boulder, Colorado, recently demonstrated a ver- 
sion of its Smarthome I home -automation pack- 
age that puts to work certain features of the 
Apple Ilc. A starter kit costs $499. 

VOLITION SYSTEMS recently reduced the price 
of its Modula -2 compilers and development sys- 

tems. For the Apple I and Ill the prices are $295 
and $395, respectively. Both the IBM PC and 
PC XT versions are $395. The price is $495 for 
Sage II /IV computers. The Advanced System 
Editor is $150. Volition Systems is located in Del 
Mar, California. 

NORTH STAR COMPUTERS has slashed prices 
and bundled new software for its Horizon and 
Advantage systems. For S5400, you can get a 

15- megabyte Horizon. Twice the storage can be 
picked up for $6400. Advantages with similar 
storage capacities are $200 less. A single 
floppy -disk drive Horizon now costs $2800, 
while a dual -drive Advantage goes for $2600. 
North Star, headquartered in San Leandro, 
California, is also offering fixed bundles of soft- 
ware at savings of from $600 to $1000 if pur- 
chased separately. 

ATRON CORPORATION of Saratoga, California, 
recently held a series of technical seminars that 
demonstrated versions of its PC Probe and Soft- 
ware Probe that apply Microsoft's Windows en- 
vironment. The Windows option includes en- 
hancements to debug multiple programs and 
data areas running under different windows, 
hook up with symbol tables, and automatical- 
ly track symbol tables and breakpoints after 

memory reallocation. Windows is available as 
an add -on software package. 

NEC HOME ELECTRONICS is now selling its 
PC -8200 notebook computer and 14 programs 
for $599. For $799, you can buy a 24K-byte 
PC -8200 with a 300 -bps modem. NEC is based 
in Elk Grove Village, Illinois. 

LOTUS DEVELOPMENT CORPORATION, Cam- 
bridge. Massachusetts, announced that Hewlett - 
Packard's Portable Computer is the first system 
to have the I -2 -3 spreadsheet built into ROM. 
In a related development, a Lotus spokesper- 
son said that 1 -2 -3 is available for the dual -disk 
and Winchester- disk -drive versions of Zenith 
Data Systems' Z -150. 

LEADING EDGE PRODUCTS has revised the 
pricing of its Personal Computer. The new base 
price is $2695. A version of the Leading Edge 
computer with color graphics starts at $200 
more. The company operates out of Needham 
Heights, Massachusetts. 

FUJITSU MICROELECTRONICS reduced the 
price of its Micro 16s to $23 50. The Micro I6sx 
with a 10- megabyte drive is $4250. 

MICROSTUF's Crosstalk XVI data- communica- 
tions software system is now included with 
Rixon's PC212A card modem for the IBM PC 

GENERAL ELECTRIC Information Service Com- 
pany of Rockville. Maryland, has introduced and 
demonstrated an IBM Personal Computer in- 
terface to its computer -based comprehensive 
wire- transfer system. MoneyNET. MoneyNET 
allows corporate treasurers to initiate fund 
transfers and transaction processing with the 
Federal Reserve Bank and correspondent 
banks. 

Industry Updates 
THORN EMI COMPUTER SOFTWARE has ac- 
quired a license for the exclusive worldwide 
marketing and distribution rights for all products 
of Perfect Software Inc. The Berkeley -based 
Perfect Software is well known for its business 
applications software. including Perfect Calc and 
Perfect Writer. In a related development, Thorn 
spokespeople said that the company will pub- 
lish and distribute personal computer software 
for business, entertainment, and education 
beginning in mid -1984. Thorn EMI Computer 
Software is a $7 million start -up company and 
a part of the Information Technology Group of 
Thorn EMI plc, a London -based multinational 
corporation with annual revenues in excess of 
$4 billion. 

(continued) 
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Circle 52 on inquiry card. 

WHY 
JOHNNY 
CAN'T 
READ 
HIS 
OWN 
CODE 
Johnny's 
A Good 
Programmer, 
Even Brilliant, 
BUt- Johnny works in 8080/Z80 assembly 
language, with a conventional assembler. 
That can make yesterday's brilliance 
today's garble, a maze of mnemonics and 
a jumble of meaningless labels. Johnny's 
program is less than self- explanatory- 
even for Johnny. 

Johnny could read his own code if he used 
SMAL /80 -the superassembler -and so 
can you. SMAL /80 boosts your program's 
clarity and your productivity by giving you: 

Familiar algebraic notation in place of 
cryptic mnemonics- "A =A -3" for example, 
instead of "SUI 3" (if you know BASIC or 
Pascal, you already know SMAL /80) 

Control structures like BEGIN... END, 
LOOP...REPEAT WHILE, and IF...THEN... 
ELSE... to replace tangled branches and 
arbitrary label names (eliminating up to 90% 
of labels with no overhead imposed) 

Complete control over your processor - 
because SMAL /80 is a true assembler, it 
doesn't reduce execution speed or burden 
your program with its own runtime routines. 

SMAL /80, the assembler that handles like a 
high -level language, lets you do it right the 
first time, and lets you read and understand 
your work afterward -the next day or a 
year later. Users say SMAL /80 has doubled 
and even tripled their output of quality code. 
But don't take our word for it- TRY IT! 

Use SMAL /80 for 30 days. If you're not 
completely satisfied with it -for any rea- 
son- return the package for a full refund. 
SPECIAL BONUS: Order before Sept. 30, 
1984, and get Structured Microprocessor 
Programming -a $25 book FREE! 
SMAL /80 for CP /M -80 systems (all CP /M 
disk formats available - please specify); 
produces 8080/8085 and Z80 code. Now 
supports Microsoft .REL.ONLY $149.95 
SMAL /80 for CP /M -80 systems, 
8080/8085 output only. SAVE $20: $129.95 
NEW! SMAL/80X65-f or Apple II and Ile 
(requires Z80 card and CP /M); produces 
Z80 and 6502 object code. $169.95 

Mastercard SMAL /80 We pay 
visa shipping or 
C.o.D.'s CHROMOD ASSOCIATES prepaic 

(201) 653 -7615 orders 

1030 Park Ave. Hoboken, N.J. 07030 
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FIXES AND UPDATES 

COMPUTER ASSOCIATES INTERNATIONAL 
has acquired all the assets of Sorcim Corpora- 
tion, makers of SuperCalc. 'Ièrms called for cash 
payments totaling $17.6 million over a five -year 
period, plus contingent payments of almost $9 
million. Headquarters for Computer Associates 
is in Jericho, New York. Sorcim is based in San 
Jose. California. 

PRACTICORP INTERNATIONAL is the new 
name resulting from the merger of Micro Soft- 
ware International and Computer Software As- 
sociates. Both companies developed and 
marketed PractiCalc and other products bear- 
ing the Practi- prefix for Apple, Commodore, 
and now IBM computers. Practicorp Interna- 
tional Inc. maintains corporate offices in 

Newton Upper Falls, Massachusetts. 

TAVA CORPORATION has agreed to bundle 
Computer Creations' Ultimate 5 -in -1 with its IBM 
PC- compatible computer. The Ultimate is a 

combination package containing Z -Com 
electronic -mail, dictionary, word -processing, 
database -management, and mail -merge abili- 
ties. 

SOFTECH MICROSYSTEMS announced an 
agreement with Business Solutions to market 
Jack2, an integrated package with word - 
processing, graphics, spreadsheet, and 
database -management capabilities. The list 
price is $495. 

BYTE's BITS 

TDI Brings ETH Modula -2 
Software to Commercial Market 
TDI Ltd. has signed an agreement with Niklaus 
Wirth and ETH Zürich that allows TDI to offer 
a family of portable, modifiable Modula -2- 
based operating systems and application pro- 
grams derived from software created at ETH. 
The agreement allows TDI to license the en- 
hanced software to commercial users (along 
with extensive documentation and support) for 
a per- machine price and to educational users 
at a lower per -site price. This is said to be in 
keeping with TDI pricing policies that "en- 
courage the widest possible distribution and 
use of the software:' 

The software line, called Liberator, promises 
several advantages to both users and program- 
mers because of the company's commitment 
to creating high -performance software that will 
run only on 32 -bit microprocessors. Its use of 
Modula -2 guarantees that programmers can 
more easily modify software and move it to 
other computer systems (TDI will sell the source 
code for all products for an additional fee). Both 
operating- system and application software will 
use windows, menus, and mice; users can 
modify menu descriptions, error messages, and 
Help files by editing text files associated with 
the program. 

TDI's first major product is a Modula -2 pro- 
gramming environmentbperating system called 
Moses. Future products will include application 
programs and more sophisticated operating 

systems. TDI is serving as a clearinghouse for 
unsupported Modula -2- related compilers and 
application programs originally available from 
ETH Zürich. In a related development, TDI said 
that it will occasionally make changes or exten- 
sions to the Modula -2 implementations it pro- 
vides; the company pledges that it will only 
make changes approved by Niklaus Wirth. For 
more information contact TDI Ltd., 29 Alma 
Vale Rd., Bristol BS8 4N1. England; telephone 
(0272) 742796. 

Omikron Reorganizes Under 
Chapter 11 

On February 21. 1984, Omikron filed for 
bankruptcy under Chapter II of the Federal 
bankruptcy laws. Omikron made a name for 
itself supporting CP /M products for the Radio 
Shack TRS-80 microcomputer. Problems arose 
when a number of bugs forced a delay in a 

major project while at the same time several 
competitors entered the market. 

The company continues to operate, but it has 
had to cut back on services such as toll -free 
customer lines and reduce its advertising 
budget and personnel staff. 

Customers with products on order or refunds 
due will receive complete information shortly. 
Omikron has formulated a plan to meet its 
obligations but must await the approval of the 
bankruptcy court before it can be carried out. 

Omikron maintains its offices at 1 127 Hearst 
St., Berkeley, CA 94702. 

Bug Snoops Sought 
Want a checkbook system for the IBM PC? If 
so, contact Computer Tx Service in Incline 
Village, Nevada. For $30 you can pick up beta - 
test copies of a program called Money Street. 

lèsters will hunt for bugs, critique documen- 
tation, suggest improvements, and help fine - 
tune the product. In return, they will get the final 
version of Money Street free, a testers' newslet- 
ter, and discounts on future software purchases. 

We want testers to bash it, smash it, and try 
to crash it says Bob Payne of Computer Tax 
Service. "Just to get their blood pumping, we 
hid a few bugs in it:' 

For more information, contact Computer lax 
Service, POB 4845, Incline Village, NV 89450, 
(702) 831 -4300 or 832 -1001. 

Kraft Announces Contest Winners 
Paula Boge, a 16 -year old from Dubuque, Iowa, 
won the grand prize trip to the EPCOT Center 
in Florida in the recent Kraft Kideo Game Con- 
test. Ms. Boge elected to take the cash 
equivalent of the trip, approximately $4000, 
and buy a computer for her family. 

The Kraft Kideo Game Contest challenged 
students 18 and under to devise a concept for 
a nutrition -oriented computer game geared 
toward younger children. Ms. Boges entry, 
called Health Habits, was awarded top spot in 

the competition that featured more than 800 
entries from 47 states. Nibbles, the main 
character of her game, takes children through 
the adventures and misadventures of achiev- 
ing good health habits. 

(continued) 
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QuadmodemM 
The intelligent way to talk 

to other computers. 
Ordinary modems can't do what 
the QuadModem can. Because 

they're not as smart. 

If you expect your computer to 
communicate effectively with other 
intelligent systems, you can bet it'll 
need an intelligent modem. That's 
where the new QuadModem from 
Quadram comes in. 

QuadModem connects directly to 
your phone line. From there it can 
dial a number from memory; detect 
incoming baud rates; answer the 
phone when another modem calls; 
and distinguish between dial tones, 
busy signals, data transmissions, 
and human voices (remember those ?). 
It also automatically adjusts for rotary 
or Touch Tone phone systems and 
shows you what's happening right 
on your computer screen. 

Even problems aren't problems. 

An advanced microprocessor in 
QuadModem can automatically spot 
phone problems, and the QuadMbdem 
is fully compatible with Bell 103/212A 
dial up modems and the most 
popular modem brands. 
QuadModem is the complete intelligent 
modem: with two different versions, 
an internal model for IBM PC's and 
most compatibles and a stand -alone 
for the PC and other popular brands. 
Both come with full supporting 
documentation and user manuals. 
Plus right now, we'll include an 
introductory offer from The Source 
And to round it out, you can add 
QuadTalk, our very powerful, highly 
intelligent communications software 
that's menu -driven and very friendly. 

If you expect your computer to 
communicate properly, it's got to 
act intelligently. It can with the new 
QuadModem from Quadram. 

QUADMM 
An Intelligent 9/S,s Compary 

4355 International Blvd. /Norcross, Ga. 30093 
(404) 923 6666 /TWX 810.766 -4915 (OUADRAM NCRS) 

INTERNATIONAL OFFICES 
Interguadram Ltd. 442 Bath Road Slough. England SL16BB 
Tel: 6286 -63685 T1x: 847155 Auriema G Int. quadram GmbH 
Fasanenweg 7, 6092 KeIsterbach, West Germany Tet 61073089 
Tir 417770 Seva G Interguadram s.a.r.l. 41. Rue Ybry 92522 Neully 
Tel: 7581240 Tlx: 630842 !so Bur Chevco Computing 6581 Kitimat 
Road, Mississauga, Ontario, Canada L5N -2X5 Tel: 4166217600 

IBM' PC, XT, PCP. are registered trademarks of International 
Business Machines Corporation. 
'The Source is a registered trademark of Source Telecommunicating 
Corporation. 

CCopyright 1984 Quadrant Corporation. All rights reserved 

Circle 259 on Inquiry card. 
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UNIXTM System V from AT &T 
can help you close a sale, as 
well as open up new markets. 
It's another reason why good 
business decisions are based on 
UNIX System V from AT &T. 

More and more of your cus- 
tomers will be demanding multi - 
user and multi -tasking systems. 
The benefits of UNIX System V- 
portability, reliability, flexibility 
-make it the ideal software 
system for this lucrative market. 

In addition, AT &T 1 sup- 
port UNIX System,V with the 
service, training, and documenta- 
tion resellers need to prosper. 

More choices, 
more opportunities 

UNIX System V is virtually 
hardware independent. So you'll 
be able to configure systems 
using equipment from a variety 
of vendors. 

You can use the flexibility of 
UNIX SystemV as a real selling 

point to customers who want to 
add hardware that is compatible 
with the machines they already 
have. 

And over the long term, 
UNIX System V offers continuing 
opportunities to upgrade and 
expand your customers' systems. 
End -user flexibility translates 
into market opportunity for the 
reseller. 

Software that sells 
UNIX System V offers 
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another real sales opportunity in 
the area of customized software. 

You'll be able to sell software 
for a wider range of configura- 
tions. You'll have more software 
to offer, too. Your programmers 
can concentrate on developing 
new packages instead of rewrit- 
ing old ones. 

For more information, send 
in the coupon for a copy of our 
free booklet, "Why Good 
Business Decisions are Based on 
UNIX System V." 

UNIX System V. From AT &T. 
From now on, consider 
it standard. 

Circle 6 on inquiry card. 11.. 
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Please nd the free booklet "Why Good Business 
Decisio are Based on UNIX" System V.. 

I Mail to: T &T, P.O. Box 967, 
Madison Square Station, 

w York, NY 10159 

Name 

Title 
Company 

Address 
City State Zip 
My business tegory (check one): 

OEM /VA '. Software House 
MIS /DP General Business Mgt. 

Other 

U N I X System 'censee _,Yes N Don't 
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FIXES AND UPDATES 

In all, 22 prizes were awarded by a panel of 
computer experts, nutritionists, educators, and 
whiz kids. 

Multiuser System Network 
Tèsted in Miami 
An interactive multiuser computer system that 
allows 45 people to participate simultaneously 
is being tested in the Miami area by American 
Software'Ièchnology. The system, called Enter - 
net. is designed to allow users to interact with 
each other and the host computer in real time. 

For the test, the company has created Fazuul, 
an interplanetary adventure game. The player 
crash -lands on Fazuul, and he or she must pose 
questions and analyze clues to escape. Players 
can team up to beat the game or work against 
other participants. All game commands are in 
English. 

If you live in the test area and own a 300- or 
I200-bps modem, you can gain access to Enter - 
net by calling 866 -8060. The host computer will 
verify your telephone number and billing infor- 
mation (MasterCard, VISA, or prepayment) and 
provide instructions on how to play the game. 

Call for Papers 
The conference committee for the 1985 ASME 
International Computers in Engineering Con- 

ference and Exhibition has issued a call for 
papers that address the theme "Expert Sys- 
tems: A New Dimension in Computer Engineer- 
ing:" The venue will be the Sheraton Boston 
Hotel, August 4 -8, 1985. 

Papers are solicited in all areas related t o the 
research, development, and application of com- 
puters in mechanical engineering with a focus 
on expert systems, including computer -aided 
manufacturing, simulation, robotics, engineer- 
ing software and standards, and finite -element 
techniques. Contributions in the form of a f ull- 
length paper or an extended abstract are 
sought. 

A November 15, 1984, deadline has been set 
for the submission of abstracts. Three copies 
of the finished contribution must be submitted 
by January 15, 1985. The date for notification 
of acceptance is February 15, 1985. Contribu- 
tions must be submitted to the appropriate 
technical program chairperson. For a list of 
names and addresses, contact the American 
Society of Mechanical Engineers, 345 East 47th 
St., New York, NY 10017. 

Public- Domain Software 
Sales and Rentals 
P.1:s Company of Vista, California, offers non - 
copyrighted, public- domain software in its 

PC FORTH T'^ 

IBM PC & XT, 
HP -150, 

Macintosh, 
Apple II, 

CompuPro, 
Sage & CP /M -68K, 

Wang PC, 
All CP /M and 

MSDOS computers. 

lcnhij* 

WITH el FORTH 

li 

Try the professional language offering 
the utmost performance in the shortest 
development time. Transport your ap- 
plications between any of our enhanced 
83- Standard compilers or expanded 
32 -bit versions. Choose from our wide 
selection of programming tools including 
native code compilers, cross -compilers, 
math coprocessor support, and B -Tree 
file managers. All fully supported with 
hotline, updates, and newsletters. 

Laboratory Microsystems Incorporated 477 

Post Office Box 10430, Marina del Rey, CA 90295 
Phone credit card orders to (213) 306 -7412 r 
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original source code. Three software libraries, 
CP /M, SIG /M, and BM PC, are available. Each 
library is a collection of volumes from a users 
group and is made up of game, utility, and busi- 
ness programs. Computerists can freely copy 
and exchange the libraries using Digital 
Research's CP /M versions 1.4, 2.2, or 3.0 and 
241K-byte 8 -inch single -sided single- density 
IBM -3740 -format drives. PC -DOS and most 
51/4-inch floppy- disk -drive formats are sup- 
ported. 

The CP /M Users Group library has 92 

volumes, the SIG /M library offers 148, and the 
IBM PC library has more than 100. Additional 
services include telephone ordering and auto- 
matic updates. 

The complete CP /M library can be rented for 
$45. The SIG /M library rents for $75, and the 
IBM PC library rents for $99.50. Add $7.50 for 
shipping, handling, and insurance. The rental 
term is seven days after receipt, with a three - 
day grace period for return. For more informa- 
tion, contact P.1:s Co., 1062 T2ylor St., Vista, CA 
92083, (619) 941 -0925. 

BYTE's BUGS 

Misplaced Lines 
Dr. Antonio Salvadori, associate professor of 
physical science at the University of Guelph in 

Canada, spotted a bug in Stephen Bourné s ar- 
ticle 'The Unix Shell" (October 1983, page 187). 

The five lines on page 190 in the third column 
that begin "is an append command...:' should 
be replaced with the following: "is the Shell pro- 
gram called temporarily to execute a file. Files 
have three independent attributes -read, write, 
and execute. If wg is executable, then ..." 

Sieve of Eratosthenes 
Algorithm Defended 
A BYTE reader wrote us expressing his confu- 
sion over the validity of the Sieve of Eratos- 
thenes algorithm that accompanied Jacques 
Bensimon's March article 'STSC APL'PLUS and 
IBM PC APL: Two APLs for the IBM PC" (page 
246). Specifically, the reader became befuddled 
with Mr. Bensimon's BASIC prime- number- 
generating program (listing 2b, page 254), which 
produces an answer of "'1899 PRIMES' when 
in fact there are only 1028 primes between 2 

and 8191:' 
"The problem with this ... program:' the 

reader wrote, "seems to be a faulty method for 
incorporating a sure and certain speed -up of 
the 'standard' sieve: after discarding all multi- 
ples of 2, ... one only has to eliminate the odd 
multiples of 3, 5, 7, I I, etc.... After spending 
a lot of time unsuccessfully trying to accomplish 
this using only one FOR...NEXT loop, I have 
come to believe that the most efficient way to 
obtain this speed -up is to eliminate all odd 
multiples of 2, 3, 5, etc., in a first pass. What 
remains is either prime or a power of 2. A sec- 
ond pass to eliminate 4. 8, 16, 32, etc., leaves 
only the primes. My TLrbo Pascal version of this 
runs 10 iterations in about 13.5 seconds:' 

We sent a copy of the letter to Jacques Ben - 
(continued) 
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People who buy UDS modems 
aren't playing games! 

You can often judge a personal computer user by 
the hardware he selects. If the modem comes 
from UDS, chances are he has a serious invest- 
ment in computer and software, a serious data 
communications requirement and serious com- 
puter -based decisions to make. 

UDS modems offer true pro -quality perfor- 
mance to the serious microcomputer owner. Data 
rates range from 0 to 9600bps. Depending on 
data rate, synchronous and asynchronous 
models may be selected for half- or full -duplex 
communications. Their prices put them within 
easy reach of the serious user. 

If data communication has progressed beyond 
the game -playing stage in your microcomputer 
system, it's time to investigate UDS. The efficiency, 
reliability and potential for faster data transfer can 
add real professional capability. Contact Universal 
Data Systems, 5000 Bradford Drive, Huntsville, AL 
35805. Telephone 205/837 -8100; TWX 810 - 726 -2100. 

Universal Data Systems 
M MOTOROLA INC. 

rrto mats n Systems Group 

Circle 314 on inquiry card 
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(Formerly Warehouse Software) Call for programs not listed. 

Technical & Other Information (602) 246 -2222 
TOLL -FREE ORDER LINE 1 -(800) 421 -3135 

Call for programs not listed. 

DATABASE MANAGEMENT SYSTEMS 

Dbase Il and Dbase Ill Call 
Fox and Geller Ouickcode $159 
Knowledgeman $275 
Condor III $330 
NWA Statpak $350 
Tim IV $249 
Infostar $255 
PFS File $95 
FRIDAY $175 
Personal Pearl $145 
Fast Facts for IBM PC $135 
RBase 4000 $285 

Wordstar, Mail Merge, Correct 
Star, Star Index $345 
Wordstar $235 
Mail Merge or Correct Star $130 
Microsoft Word With Mouse $295 
Word Perfect $295 
Volkswriter for the IBM PC $110 
Volkswriter DeLuxe $175 
Aspen Spellchecker $36 
Metasoft Benchmark $265 
Multimate $275 
Peachtext 5000 $195 

SPREADSHEETS 
Calcstar $89 
Supercalc II $159 
Supercalc Ill $199 
Microsoft Multiplan $139 
!TK Solver $289 

i OUNTIN 

TCS. equivalent of Peachtree - Specially 
augmented by Warehouse Software. 
Customized for your IBM PC Terminal 
and Printer - GL, AR, PA, AP, CP /M -80, 
CP /M -86 for PC XT, DOS 1.1, 2.0. 
Each Module ... $75For All Four $275 

CYMA CALL 

Dollars & fence $115 
MBSI Real World, GL, PA, AP, AR 

Each Module $350 

TRANSFER PROGRAMS 
Move -it $85 
Microstuff Crosstalk $105 

BEST PRICE IN U.S. 

FOR IBM PC OR CLONES 

Multifunction Board - Includes Async 
Adapter, Parallel Adapter, Clock with 
battery back -up and Software, 64K 
memory expandable to 512K. 1 year 
warranty $249 

LANGUAGES 
Lifeboat Lattice C Compiler $295 
Microsoft C Compiler $315 
Microsoft Pascal Compiler $215 
Microsoft Basic Compiler $245 
Microsoft Basic Language $235 
CBASIC 86 for IBM PC $135 

r-OR PC DOS 

Norton Utilities $55 
Copy Il PC $34 
Prokey V3.0 $89 
Harvard Project Manager $265 
Microsoft Flight Simulator $38 

HARDWARE 
Hayes 1200 Modem $495 
Hayes 1200b Modem for IBM PC $425 
Internal Model for IBM PC $285 
Anchor Signalman 1200baud Modem $285 
MPI 360K Disk Drives $185 
CDC 360K Disk Drives $215 
1/2 Height Panasonic Drives D/S D /D$185 
10 MB internal hard drive for IBM PC $995 
10MB external hard drive 

for IBM PC $1095 
Princeton RGB monitor $479 

COMPUTERS 
Corona or Zenith Computer 

Portable or Desk Top Call 

BOARDS FOR THE IBM PC 

OR LOOKALIKES 
Ouadram Color I $199 
Ouadram Color II $245 
256K Sigma Ram Board $299 
Maynard Sandstar Controller $195 
STB Graphics Boards $285 
Sigma Disk Controller $185 

RINTERS 
Bluechip M120/0 $249 
Gemini 10X $269 
Gemini 15X $369 
Okidata 82A Call 
Okidata 83A Call 
Okidata 84P $949 
Okidata 92P $425 
Okidata 93P $639 
Juki 6100 $420 
Call on all Epson Models 
Daisywriter 2000 $1030 
Silver -Reed Call 
Diablo 620 Call 
Diablo 630 Call 
NEC 3550 Call 
TERMS: Prices include 3% cash discount. Add3 %for 
charge orders. Shipping on most items $5.00. AZ 
orders *6% Sales Tax. Prices subject to change. 

TOLL -FREE ORDER LINE 1- (800)- 421 -3135 
'WAREHOUSE DATA PRODI 
2701 West Glendale Ave., Suite 6 

Phoenix, AZ 85021 
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simon, who responded by telling us "... the 
Sieve of Eratosthenes it certainly is!" According 
to Mr. Bensimon, the figure 1899 is the correct 
number of primes between 3 and 16,383 (i.e., 

2 x 8191 + I). The algorithm avoids even 
numbers entirely because it operates on flag 
vector F of 8191 elements. which represent all 
odd numbers between 3 and 16,383. The 
variable P steps through the 1899 distinct prime 
values during execution. 

Tiger and Dragon 
Mixed with Wrong Formula 
Dan Rollins's article "A Tiger Meets a Dragon" 
(December 1983, page 4 57) motivated Mexico 
City's Ruben Chaves Misrahi to write a Pascal 
program to graph dragons of different orders 
on his Apple Ile. In the process, Mr. Misrahi 
discovered a bug that has a solution that may 
not be obvious. 

Mr. Rollins's generalized dragon formula in the 
last column on page 4 59 is incorrect. According 
to Mr. Misrahi, the correct formula is 

S(n) = S(n' I) + d. + S(n - I) 

using S(0) = 0 null <sequence> 
In a letter to us confirming this bug and its 

correction, Mr. Rollins notes that many of his 
article's readers failed to realize that the Gen - 
dragon program (listing I, page 460) does not 
have to be used with the plotter emulator 
(listing 2, page 475). In addition, if you replace 
the GOSUB 1500 in line 550 with PSET (X,Y), 

you can transport the program to many 
machines. Mr. Rollins also reports that an 
order-11 dragon curve can be displayed directly 
on an IBM PC's monitor and printed out with 
a graphics screen -dump program. 

Important Biographical 
Info Omitted 
We inadvertently left out some important 
biographical information about Scot Kamins, 
the author of "Macintosh BASIC (April, page 
318). Mr. Kamins coauthored with Mitch Waite 
Apple Blackjack: Humanized Programming in BASIC 
(McGraw- Hill /BYTE Books, 1982). He has writ- 
ten a number of manuals for Apple Computer 
Inc., including the Applesoft Programmer's Reference 

Manual and the Macintosh BASIC Reference Manual. 
Mr. Kamins is currently writing a series of 

books on Macintosh BASIC that is to be pub- 
lished in the fall. He is a senior technical writer 
for 'Ièchnology'Yanslated Inc. (1047 Sutter St., 

San Francisco, CA 94109). a technical writing 
concern. 

We apologize for our mistake. 

Greater Memory Expansion 
You can expand the RAM of Digital Equipment 
Corporation's Rainbow 100B by 768K bytes (for 
a total of 896K bytes), not to 768K bytes as we 
erroneously reported (lune What's New, page 
50). We apologize for the error. 

It comes with 128K bytes of RAM, a pair of 
400K byte 5'Y44 -inch floppy -disk drives, and dual 
Z80 and 8088 processors. Without a keyboard 
or monitor but with CP /M -80, CP /M -86 version 
2.00. and MS -DOS version 2.05. it costs 
S2750. 
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C 
C COMPILERS FOR 

PC DOS MS DOS CP M -86 CP M -80 APPLE 11, Ile, llc 
COMMODORE 64 RADIO SHACK and MACINTOSH 

AZTEC C86 42:019 
Optimized "C" compiler for PC DOS, MS DOS & CP/M-86 

PC DOS, UNIX I /O, math, screen, graphics libraries 
8086 assembler, linker & librarian, overlays 

PRO - library source, debug, ROM, MASM & RMAC, 8087. large model 

C COMPILERS 
AZTEC C68K for MACINTOSH 

VAX cross compilers 

C TOOLS & AID` 
Z editor (like Vi), C TUTOR compiler, PHACT database, 
C GRAFX, UNI -TOOLS I, QUICK C, BABY BLUE for PC 

to CP /M cross, QUADLINK for PC to APPLE cross 

MACINTOSH 

I. 

I 

PC DOS 
CP M -86 . 

I 

AZTEC C II 
Optimized "C" compiler for CP /M, TRSDOS & LDOS 

assembler, linker & librarian, overlays, utilities 
UNIX I /O, math & compact libraries 

/PRO- library source, ROM, M80 & RMAC 

CP M 
TRSDOS 

LIDOS 

, 
I 

AZTEC C65 
"C" compiler for APPLE DOS 3.3, ProDOS or COMMODORE 64 

VED editor, SHELL, UNIX & math libraries 
/PRO- library source, ROM, overlays 

CROSS COMPILERS 
Compile & link on HOST -test on TARGET machine 

HOSTS: UNIX, PC DOS, CP /M -86, CP /M -80, VENIX, PCIX, APPLE 
TARGETS: PC DOS, CP /M -86, CP /M -80, APPLE, RADIO SHACK, 

COMMODORE 64, other hosts and targets available 

APPLE 
COMMODORE 64 . 

I 

AZTEC C86 C COMPILER 
PC DOS MSDOS 
CP /M -86 
BOTH 
C86/ PRO 
/PRO UPGRADE 
Z (VI EDITOR) 
C TUTOR COMPILER 
PHACT DATABASE 
C GRAFX 
SUPERDRAW 
UNI -TOOLS I 

QUICK C 

249 
249 
399 
499 
250 
125 

99 
299 

99 
299 

99 
125 

PRICES 
AZTEC C II C COMPILER 

CP /M 
CII/ PRO 
/PRO UPGRADE 
TRS 80 MODEL 3 

TRS 80 MODEL 4 
TRS 80 PRO (3 & 4) 

199 
349 
150 
149 
199 
299 

AZTEC C65 C COMPILER 
APPLE DOS 3.3 199 
PRODOS CALL 
E EDITOR 99 

MANX SOFTWARE SYSTEMS 
Box 55 

Shrewsbury, NJ 07701 
TELEX: 4995812 

AZTEC C CROSS COMPILERS 
PDP -11 HOST 2000 
PC DOS HOST 
CP /M -86 HOST 
CP /M -80 HOST 
APPLE HOST 
VAX HOST 
MACINTOSH 

750 
750 
750 
750 

CALL 
CALL 

TARGETS 
PC DOS 
CP /M -86 
CP/M-80 
APPLE 
RADIO SHACK 
COMMODORE 64 
MACINTOSH 

TRS 80 RADIO SHACK TRS DOS is a trademark of TANDY. 
APPLE DOS MACINTOSH is a trademark of APPLE. 

TO ORDER OR FOR INFORMATION: 

CALL: 800 -221 -0440 (outside NJ) 
201 -780 -4004 (NJ) 

Australia: Blue Sky Industries- 2A Blakesley St. - Chatswood NSW 2067 - Australia 61- 2419 -5579 
England: TAMSYS LTD - Pilgrim House -2 -6 William St. - Windsor, Berkshire SL4 IBA- England - Telephone Windsor 56747 

Shipping: per compiler next day USA$20, 2 days USA $6, 2 days worldwide $75, Canada $10, airmail outside USA 8 Canada $20 
UNIX is a trademark of Bell Labs. CPl M, CP/ M -80 and CP/ M -86 are trademarks of DRI. PC DOS is a trademark of IBM. MS DOS is a trademark of MICROSOFT. 

N.J. residents add 6% sales tax. 

Circle 190 on inquiry card. AUGUST 1984 BYTE 41 

www.americanradiohistory.com

www.americanradiohistory.com


_.. 

We've made it 
possible for you to 
work with some 

unusual computer 
characters. 

Not long ago, a group of engineers here at Digital Research had 
a genuine brainstorm. 

Introducing VidLink." The software -video technology that will 
literally revolutionize the way you see your computer. 

Using a cable that connects a PioneefLD -700 Laser -Disc Player 
to your Commodore 64" (and soon an IBM®PC or Apple®II), VidLink 
lets you key up visual information from virtually any videodisc. With 

IBM is a registered trademark of International Busness Machnes Corporation Ccrmrodore 64 is a trademarkol Commodore Business Machines In c. Apple is a trademakof Apple Computer Inc Pioneer LD-7(X) Laserthsc player is 

a trademark of Pioneer Video Inc a wholy owned subsidiary of Roneer Electronics. Tokyo, Japan. VidLink is a trademarkcI Distal Reseach Inc ©1984 Digital Research Inc. rights reserved ?nce subject to tax. shppngandhandlng 
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everything from NFL Videodiscs to a trivia quiz disc like Maze Mania. 
Imagine. Playing games with interactive discs like Murder, 

Anyone ?, Apollo 17: Mission to TaurusLittrow or The National Gallery 
of Art. You'll even be free to create your own challenges. VidLink 
lets you invent your own games or programs to work with a wide 
range of existing videodiscs. 

Imagine. The ability to re- program sequences on a videodisc. 
The possibilities are limited only by your imagination. 

Hooking the computer revolution to the video revolution is a snap. 
A VidLink connector cable and cassette -based or floppy software 
running on your computer is all it takes. And instructions are simple 
and fully documented. 

But perhaps the most unexpected 
feature is the price. Just $49.00* gives 
you VidLink, one of the many visions we 
see in the future of computer- video. 

VidLink is only available direct 
from Digital Research, Tb order yours, 
and titles like Murder, Anyone ?, Maze 
Mania or First National Kiddisc, just 
have your American Express° Visa°or 
MasterCard °ready Then pick up your 
old- fashioned phone and enter these 
familiar characters: 1-800-227-6703, or 
in California: 1- 800 - 632 -7979. 

o DIGITAL 
RESEARCH® 
We make computers work.' 

NFL Syr Runny /Legends of the Fall Videodisc© 1981 courtesy of NFL Films Video Mt. Laurel, New Jersey. The National Gallery ofArtVideodisc ©1983 courtesy of Videodisc Publishing Inc New York, New York 
Space Arrh've Volume 2 Acdb 17 Mission to Taurus LrttrowVideodisc ©1984 courtesy of Vdeo VisaiAssooátes Ltd Madison, New Jersey. Murder, A 'von e'Videcdsc ©1983 courtesy of &max Irc Cincinnati, Ohio. 
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WHAT'S NEW 

ompaq Transportable Computers Get Stay -at -Home Brothers 

Compaq Computer Corpora- 
tion has expanded its prod- 

uct line to include four desktop 
machines based on a full 16 -bit 
8086 processor with a clock 
speed of 7.14 MHz. The new 
machines can use all software 
and hardware for the IBM PC 

and PC XT, the company says. 

Because some telecommunica- 
tions software and games will 
not run properly at the 7.14 - 
MHz speed (the IBM's 8088 
runs at 4.7 MHz), the clock can 
be slowed from the keyboard or 
by instructions in software. An 
LED on the front of the system 
unit indicates what speed the 
processor is operating at. 

The entry -level machine in the 
Deskpro line is the Model I. 

This 52495 machine has a 

single floppy -disk drive and 
128K bytes of RAM. The Model 
2, at 52995. has two floppy -disk 
drives and 256K bytes of RAM. 
The 54995 Model 3 has 256K 
bytes of RAM. one floppy -disk 
drive. one 10- megabyte Win- 
chester -disk drive. and a serial/ 
clock card. The top -of- the -line 
Model 4 costs 57195 and has 
640K bytes of RAM. one floppy - 
disk drive. one 10- megabyte 
Winchester -disk drive, one 
10- megabyte cartridge -tape 
drive for Winchester backup. 
and a serial /clock card. All 
models include a 12 -inch green 
or amber monitor. an interface 
for an RGB color monitor. and a 

parallel printer port. 

All models can accommodate 
up to 640K bytes of RAM on 
the main system board and sup- 
port four half -height mass - 
storage devices in the system 
unit. These include combina- 
tions of up to two 360K -byte 
floppy -disk drives (controlled by 
one card, which also can con- 
trol a tape- cartridge drive), two 
10- megabyte Winchester -disk 
drives (controlled by one card). 
and one 10- megabyte tape - 
cartridge drive for Winchester 
backup. Technology developed 
for the Compaq Plus transport- 
able with a Winchester drive is 

used to shock -mount all mass - 
storage devices in the Deskpro 

Low -Cost Plotter Produces Four Colors 

series. A 200 -watt. 3 -amp power 
supply is standard and can sup- 
port any combination of inter- 
nal mass -storage devices. 

All models have eight expan- 
sion slots. seven full -length and 
one short. The floppy -disk con- 
troller (with parallel printer port) 
occupies one slot in all con- 
figurations, as does the video 
board. Models with hard -disk 
drives add the serial /clock card 
in the short slot and the Win- 
chester controller in a long slot. 
This leaves five long slots and 
one short slot open in floppy - 
disk configurations and four 
long slots open in hard -disk 
units. 

The display features auto 
switching between text and 
graphics on the same monitor. 
In alpha mode, the monitor has 
a 9- by 14 -dot character matrix 
and overall resolution of 720 by 
350 pixels, The alpha /graphics 
mode drops to a character 
matrix of 8 by 8 dots for a stan- 
dard 80- character by 25 -line 
screen or a 16 by 8 matrix for a 

40- character by 25 -line screen: 
resolution overall is 640 by 200 
pixels monochrome or 320 by 
200 in four colors or gray levels 
(each pixel requires 2 bits). 

The IBM PC keyboard layout 
is used, but LEDs have been 
added to the Cap-Lock and 
Num -Lock keys. A 10- character 
type -ahead buffer is provided. 

The tape system uses 8 tracks 
in a serpentine pattern with 59 

tracks per inch and 158 blocks 
per track. Recording density is 

6400 bits per inch encoded 
using MFM method. Data 
transfer rate is 2 50K bits per 
second. 

Software, except for a 

diagnostics disk. is not bundled. 
Compaq's MS -DOS 2.11 and 
BASIC cost 560. A tilt- and -swivel 
stand for the monitor is 550, 
and a small platform to allow 
storing the keyboard under the 
system unit is 550. 

For more information, contact 
Compaq Computer Corp., 20333 
FM 149, Houston, TX 77070, 
(713) 370 -7040. 
Circle 600 on inquiry card. 

Sharp Electronics has set a 

5399 suggested retail price 
for its CE -5I5P four -color plot- 
ter. The CE -515P uses black, 
blue. green, and red pens that 
can be programmed to change 
automatically. The minimum 
shifting width of the ball pens is 

0.2 mm. The size of an alpha- 
numeric character when pro- 
duced in the four -step by six- 
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step mode is 0.8 mm wide by 
1.2 mm tall. It can handle paper 

up to 81/2 inches wide and plot 
on postcard -sized documents. 
Roll -feed paper and transpar- 
ency sheets can be used. 

Both EIA standard RS -232C 
serial and Centronics -type 
parallel interfaces are built into 
the CE -515P. The plotter can be 
driven by most microcomputers 

that use BASIC, such as the 
Apple. Other built -in features in- 
clude circle, paint, and axis 
commands. 

Softkey's Keychart is bundled 
with the CE -5I5P. Keychart. 
which provides IBM PC com- 
patibility, is a presentation 
graphics product. It uses a 

menu -driven fill -in- the -blank for- 
mat to produce a variety of 

multisized charts. 
Sharp is working with a 

number of software houses to 
make a substantial software 
base for the CE -515P. Contact 
Sharp Electronics Corp., 
Systems Division, IO Sharp 
Plaza, Paramus, NI 07652, (201) 
265 -5600. 
Circle 601 on inquiry card. 

(continued) 
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The automatic transmission 
with a 5250 differential. 

What a way to travel! The Password- modem is 
geared to transmit up to 120 characters a second 
from anywhere to anywhere else in the country at 
the push of a button. Adjusts automatically to any 
speed - moving at a high of 1200 baud, or 
down -shifting all the way to 300 baud. 
Totally compatible, it lets any micro- 
computer phone- communicate with 
any other microcomputer. Easily 
portable, it parks almost any- 
where thanks to the convenience 
of Velcro`" strips. 
The Password modem turns 
out text ten times faster than 
an expert typist -sends thou- 
sands of words by phone for 
less than express mail. And 
our automatic transmission 

comes through in the clutch by automatically 
dialing or answering your calls. Now look at the 
sticker price! At $449, we're about $250 less than 
the best -known modem. A very sizeable differ- 
ence. Especially considering that both send and 

receive at the same speeds, and both carry 
a two -year limited warranty. 

The Password modem. High per- 
formance at a compact price. 

1123 W. Washington 
Chicago, IL 60607 
Phone: (312) 733 -0497 

For a poster size reprint of this ad, send $3.00 to U.S. Robotics, Inc. 

Circle 310 on inquiry card. 
www.americanradiohistory.com
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WHAT'S NEW 

MS -DOS Portable, Pivot Has Modem, Drive Built In 

ivot, a portable I6-bit com- 
puter from Morrow, com- 

bines a modem, clock, calcula- 
tor, and 5A-inch floppy -disk 
drive in a 9 -pound package. It's 

available in three 128K byte ver- 
sions, with prices starting at less 
than S2 500. 

Pivot uses Microsoft's MS -DOS 
2.0 operating system, which pro- 
vides access to hundreds of 
business applications. It's based 
on the CMOS 80086 micropro- 
cessor and comes with a 16 -line 
by 80- character, high -resolution 
LCD display. 

The battery- backed real -time 
clock /calendar is accessed by 

the clock icon on the Pivot's 
keyboard, which has 63 pro- 
grammable keys. 10 function 
keys, and a 22-key calculator 
overlay. If you need to know the 
time in Japan, you can get the 
correct time there by locating it 
on the world map Pivot can 
display. The four -function cal- 
culator will accept up to 2 56 

entries of 16 digits each, and it 
automatically inserts decimal 
points and commas. 

The built -in modem operates 
at 300 bps under AT&T 103 pro- 
tocol. ROM -based software lets 
Pivot emulate a dumb terminal 
for data communications with 

10 -Net: IBM PC Network 

electronic services. You can exit 
an applications program, access 
a database, and insert retrieved 
data into the application. With 
communications software, you 
can have a full -duplex modem 
with auto -answer and auto -dial 
features for both tone and 
rotary -pulse dialing. 

All versions of Pivot run on 
12 -volt DC power. An optional 
rechargeable I.5 -pound VCR 

nicad battery provides up to 
five hours of additional power. 
The battery module fits inside 
Pivot and costs 550. Pivot 
measures 13 by 13 inches when 
open, When shut, it measures 
13 by 5.6 by 9.5 inches. 

The Pivot family includes one 
or two double- sided, double - 
density 51/4-inch floppy -disk 
drives using nine -sectored IBM 
PC format with memory capaci- 
ties of up to 5I2 K bytes and 
bit -mapped graphics with 480 - 
by 128 -pixel resolution. They 
have three interface ports: a 

parallel port that mimics IBM 
PC I/O, an RS -232C serial port 
with programmable data rates 
from 300 to 19,200 bps, asyn- 
chronous or synchronous, and 
an RII IC port to connect the 
modem to standard telephone 
lines. For complete details, con- 
tact Morrow Inc., 600 McCor- 
mick St., San Leandro, CA 
94577, (415) 430 -1970. 
Circle 602 on Inquiry card. 

Fox Research markets a kit of 
hardware, software, and 

utilities for linking IBM Personal 
Computers into a high -speed 
local -area network. With 10-Net 
users can share applications, 
files, storage devices, ánd 
printers. 10-Net costs $695 per 
user. 

10-Net does not require a 

dedicated file server. It works 
with twisted -pair cabling and 
operates at I million bps. 
10-Net extends up to 3000 feet, 
and repeaters increase its range 
to I mile. It's Ethernet -com- 
patible with regard to message 
formatting and addressing. 
Record locking and several 
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levels of password security en- 
sure file and data integrity. Net- 
work utilities provide a calendar 
and electronic mail. 

As a complement to 10 -Net, 
Fox Research has released a 

network version of its 10 -Base 
relational database -management 
system. I0 -Base permits single - 
query access to multiple files, 
and it places no restrictions on 
the number of files that can be 
created. A bridge feature lets 
you exchange information with 
more than 100 popular micro- 
computer programs, and a 

forms manager lets you design 
custom screens and forms. 

The network version lets you 

set up a distributed database. 
With the assistance of a system 
configuration table, you can 
locate 10- Base's data dictionary, 
files, and other resources any- 
where within the network. Its ar- 
chitecture provides for 65- 
character path names, 

Minimum system requirements 
are an IBM PC, PC XT, or com- 
patible, PC -DOS 2,0 or later, 
128K bytes of RAM, and a disk 
drive. The network version of 
I0 -Base is 5895 per network 
system. Additional manuals are 
S75. Contact Fox Research Inc., 
7005 Corporate Way, Dayton, 
OH 45459, (513) 433 -2238. 
Circle 604 on inquiry card. 

Five Programs 
Constitute Enable 

Enable for the IBM PC com- 
prises five integrated 

software modules: word pro- 
cessing, spreadsheet, graphics, 
database management, and 
telecommunications. You can 
generate a graph from the 
spreadsheet, then insert the 
graph and spreadsheet in text 
and print the whole package. 
You can select information for 
the database using Enable's 
query language and insert it 
anywhere without worry 
because Enable automatically 
expands the column length and 
modifies formulas. 

It uses a master control 
module (MCM) that supervises 
the activities of each module 
and serves as the sole interface 
between you and the modules. 
It has a consistent set of com- 
mands. English -language menus 
with explanatory messages are 
available in each module. Menu 
options can be selected with 
the cursor or a keystroke. Ex- 
pert commands that bypass the 
menus are available. 

Enable lets you run one ap- 
plication, one communications, 
and one printing program con- 
currently. Its macro facility can 
record keystrokes and com- 
mands as they are executed, 
You can edit stored commands 
with the word processor. 

Enable provides up to eight 
separate windows that you can 
size, shape, overlap, or zoom to 
full- screen length, Data can be 
cut and pasted from window to 
window with a minimum of key- 

strokes. Files created by such 
programs as dBASE II, Lotus 
I -2 -3, WordStar, VisiCalc, 
EasyWriter I, and Volkswriter can 
be used without rekeying or 
conversion. Enable can create 
files in the proper format for 
each of these programs. 

'Rvo disk drives and I92K 
bytes of memory are required. 
It lists for $695. For full details 
on the word processor's editing 
features or the seven graph 
types of the graphics module, 
contact The Software Group, 
Northway 1 n Executive Park, 
Ballston Lake, NY 12019, (518) 
877 -8600. 
Circle 603 on inquiry card. 

(continued) 

Circle 302 on inquiry card. -+ 
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Our Family Tree Is Growing Again 
SBC -Il A two user multiprocessing 
S -100 slave complete with a Z -80 CPU 
(4 or 6 MHz), 2 serial ports, 64K RAM, 
and 2K FIFO buffer for each user! A 

I cost effective way to add users to 
your multiprocessing system. 

HD /CTC A hard disk and 
cartridge tape controller 
combined together on one 
board! A Z -80 CPU (4 or 6 

MHz); 16K ROM, and 
up to 8K RAM provide 
intelligence required to 
relieve disk I/O burden 
from host system 
CPU. Round out your 
multi -processing system 
with an integrated 
mass storage /backup 
controller. 

SBC -1 A multiprocessing 
slave board computer with 

Z -80 CPU (4 or 6 MHz), 
2 serial ports, 2 parallel ports, 
and up to 128K RAM. Provides 

unique 2K FIFO buffering for 
system block data transfers. 
When used with TurboDOS or 

MDZ/OS the results are 
phenomenal! 

"Fr.--44--- 

Systemaster"' 
The ultimate one board 
computer; use it as a 

complete single -user 
system or as the 
"master" in a multi- 
processing network 
environment. 
Complete with 
Z-80A CPU, 
2 serial and 

1 

2 parallel ports, floppy 
controller, DMA, real 

4) time clock, RAM drive 
disk emulation 

package, and 
Teletek's advanced 

CP /M BIOS or 
TurboDOS. 

4600 Pell Drive Sacramento, CA 95838 (916) 920 -4600 Telex #4991834 Answer back -Teletek 

TELETEK 
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WHAT'S NEW 

Input Console Eliminates Rote Commands 

Preprogrammed Hero 

Heath's preprogrammed 
personal robot, Hero Ir., 

roams, explores, sings, and 
speaks English, It'll wake you in 
the morning (a 10- minute 
snooze period is built -in), play 
games, and guard your house 
with an optional security 
system. A Motorola 146818 
CMOS 100 -year calendar /clock 
provides the date, day of week, 
and time, and it adjusts 
itself for biannual time 
changes. 

Hero Jr. trundles about ran- 
domly on its three wheels, and 
a wireless remote control lets 
you drive it around. For sound 
sensing, it has a 256 -bit resolu- 
tion sound sensor with adjust- 
able range and a 200- to 
5000 -Hz bandwidth. A 256 -bit 
resolution light sensor with ad- 
justable range and a 25- degree 
reception angle is provided. Its 
ultrasonic sonar can accurately 
measure distances from 4 

inches to about 25 feet. Speech 
synthesis equipment includes a 

Uotrax SC -01, with 4 pitch levels 
and 64 phonemes. 

It can carry up to IO pounds 
on a 94- cubic -inch compart- 
ment. A 17-key keypad lets you 
modify its personality or initiate 
a special task. Eight data LEDs 
flash in time with its speech or 
indicate sound levels when it 
listens. Rear connectors include 

a charger jack, on/off switch, 
sleep switch, and an RS -232C 
interface. 

The operation of Hero 1r .'s 

personality traits can be in- 
creased or decreased through 
software. A Hero 1r. BASIC car- 
tridge permits programming 
through its RS -232C port. Addi- 
tional preprogrammed game/ 
entertainment cartridges will be 
available. 

Hero Jr. uses a Motorola 6808 
microprocessor. It has 32K 
bytes of monitor ROM. 8K bytes 
of RAM, and provisions for up 
to 16K bytes of ROM or RAM 
as well as for 4K or 8K bytes of 
plug -in ROM cartridges. It's built 
with three circuit boards: micro- 
processor. power supply /sense, 
and keyboard. 'IWo Motorola 
6821 parallel interface adapters 
are incorporated into its design. 

For steering, it uses a 

180 -degree rotation, stepper - 
type motor, and a 12 -volt DC 
motor for the drive. It's 
powered by two 6 -volt, re- 
chargeable lead /acid gelled - 
electrolyte batteries: two op- 
tional cells double operating 
time. It stands 19 inches tall and 
weighs 21.4 pounds. 

Hero 1r. costs approximately 
51000. Contact Heath Co Dept. 
150 -375, Hilltop Rd., Benton 
Harbor. MI 49022. 
Circle 605 on inquiry card. 

Polytel Computer Products' 
Keyport 300 is a 300 -key 

programmable input device for 
the home, office, and school. 
Available for the Apple II series. 
the Commodore 64, and the 
IBM PC or PC XT. Keyport uses 
interchangeable overlays known 
as Keyware. These overlays 
organize the commands associ- 
ated with, for instance, a 

spreadsheet in such a fashion 
that anyone, regardless of com- 
puter expertise, can use the 
program immediately. The need 
to learn a command language is 

eliminated. 
With the Keyware overlays. 

Keyport translates commands 
languages the computer 

Lands. It uses single 
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keystrokes, and the command 
outlines are written in plain 
English 

A library of preprogrammed 
Keyware overlays for spread- 
sheet, word -processing, and in- 
tegrated programs is available. 
You can create custom overlays 
using Keyport's programmable 
keys. 

Keyport 300 uses a membrane 
keyboard: it has no integrated 
circuits or moving parts. It 

measures 91/2 by 12% inches. To 

use this system, you plug Key- 
port into the computer. load a 

Keyware disk, fit the program 
overlay onto Keyport, and begin 
programming. 

A larger version of Keyport, 
the 717, which features 717 pro- 

grammable keys, is available for 
the Apple only. 

An Executive Keyport 300 
package, complete with word - 
processing. spreadsheet, and 

graphics demonstration overlays, 
is available for S299. The 
Keyport 717 with educational 
software begins at S179. Con- 
tact Polytel Computer Products 
Corp.. Suite 310, 1250 Oakmead 
Parkway, Sunnyvale. CA 94086, 
14081 730 -1347. 
Circle 606 on inquiry card. 

(continued) 
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INPUT / OUTPUT 
25327 Avenue Stanford, Unit 113, 

Uncompromising Additions 

DUAL GPIB -4B8 INTERFACE 
BOARD 
A Stand- Alone, Independently Controlled 
Dual Channel IEEE -488 I/O Processor. In- 
terface Activity Modes for Controller -in- 
Charge, Controller Assigned or Terminal 
Bus Slave, and all Interface Functions are 
handled transparent to Host System CPU 
through an on -board CPU and OMA con- 
troller. User Friendly operation. 
AST, P/N 52748 -800 -102 

ROB COLOR GRAPHICS BOARD 
Programmable resolution up to 512 x 512 
pixels with 4 local video planes and on -board 
graphics processor. Color mapper allows 16 
colors from a palette of 4096. Light pen 
input. Plus more ... 

AST, P/N 52748- 300 -101 

TECHNOLOGY, INC. 
Valencia, CA 91355 [805] 257 -1000 

to your S -100 /IEEE -696 BUS 

r 

12 -BIT A -O -A CONVERTER 
BOARD 
8 Channel A -D: 12 microsec. Conversion, 
5OKHz Sample Rate, Programmable 
Gains, Offset and Diff. /Single Modes. 
B Channel D -A: 2 n-licrosec. Settling, 
Bipolar V or Unipolar I Output. Program- 
mable Reference levels, Dual- Ported Chan- 
nel Refresh RAM. 16/8-Bit Data 
Transfers via I/O or Memory Mapped 
AST, P/N 52748 -900 -101 

BAR CODE PROCESSOR BOARD 
The Bar-Tender is a stand -alone I/O Pro- 
cessor that reads and prints most common 
Ber Codes. Includes bi- directional reading, 
wand interface, clock /calendar with battery. 
Extensive documentation and software. 
AST,5 2 74 8- 5 00 -101 Without Wend 
A&T,52748-500-201 With Wand 

PERIPHERAL SUPPORT 
BOARD 
Two Serial SYNC /ASYNC Ports with 
RS -232, TTL or Current Loop Outputs, 
three B -Bit Parallel Ports, three Timers, 
Real Time Clock /Calendar and Response 
Programmable Interrupt Controller. Small 
Proto Area with +5 and +12v. 
AST, P/N 52748- 150 -101 

MULTI- PURPOSE 
PROTOTYPING KIT 
Industrial Duality with Plated -Thru holes for 
Wire -Wrap or Solder projects. Complete 
with +5, +12v Regulators, Bus Bar, Filter 
Capacitors, and Manual. 

L.P /N 52748 -450 Circle 157 on inquiry card, 

ALSO AVAILABLE: MULTI- FUNDtION I/O BOARD, SMART PROTOTYPING KIT, 12BKxB /84Kx1B STATIC RAM MODULE 
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
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WHAT'S NEW 

SagePaint Drawing Program 

Portable Drive for 
Notebook Computers 

Fr he Bullet, a mass -storage 
system for such notebook 

computers as the Radio Shack 
TRS -80 Model 100, the Olivetti 
M -10, and the NEC 8201, is pro- 
duced and manufactured by 
Holmes Engineering. It plugs 
directly into the computer's 
RS -232C port and operates 
using menu -driven commands 
from the computer. Power is 
drawn from rechargeable bat- 
teries or from a battery 
charger /power transformer. 

The Bullet uses thin wafer -type 
tape cassettes: each can store 
up to 64K bytes of data on its 
continuous loop. A ROM -based 
operating system gives the 
Bullet a rapid load/save 
response time; for example, a 

10K -byte file can be saved and 
verified in about 40 seconds. 

It's housed in a cabinet that 
complements the Model 100's 
color. The 33/4-pound Bullet 
measures 8 inches wide, 51/2 

inches deep, and 21/2 inches 
high. With cables, wafer tape. 
manual. and battery charger/ 
power transformer, the Bullet is 

S369.95. Contact Holmes Engi- 
neering Inc., 5175 Green Pine 
Dr.. Salt Lake City, UT 84107. 
(801) 261 -5652. 
Circle 608 on inquiry card. 
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SagePaint is a color -graphics 
drawing program from Sage 

Computer. 
Written in UCSD Pascal, it 

runs on a Sage II or IV com- 
puter enhanced by the Pluto 
graphics subsystem. The pro- 
gram uses a three -button mouse 
to draw eight -color graphics in 

288- by 568 -pixel resolution. 
Using the metaphor of pen and 
ink, the user can mix fore- 
ground and background colors 
to create a wider variety of 

Photo I: SagePaint's color mixing 
palette. On the left -hand side of the 

screen. you can select functions from 

the icon menu. 

Intelligent Copier /Printer Uses 68000 

"paints" than the eight pure 
colors that are supplied. 

The user can select functions 
from a menu of graphic icons 
displayed on screen. The pro- 
gram can draw brush strokes 
and thin lines, erase, fill an 
enclosed area, copy and modify 
rectangular areas of graphics, 
and enter text in one size. 

SagePaint's price was not 
available at press date but was 
estimated to be about $400 for 
the program itself and $1000 
for the source code. 

For further information. direct 
your inquiries to Sage Com- 
puter, 4905 Energy Way, Reno, 
NV 89502. (702) 322 -6868. 
Circle 607 on inquiry card. 

The K -2 intelligent copier/ 
printer from Kentek Infor- 

mation Systems has the ability 
to merge multiple fonts, custom- 
ized logograms and signatures. 
and business graphics. It uses 
electrophotographic technology 
and is designed to print letter - 
quality text and graphics from 
virtually any host micro- 
computer. 

Its on -board intelligence 
centers around a Motorola 
MC68000 microprocessor, sup- 
ported by a 5A-inch floppy 
disk. It can perform a variety of 
program control functions rang- 
ing from the selection of page 
sizes, print orientation, and 
fonts to the generation of highly 
complex vector graphics such 
as computer -aided designs. 
statistical symbols, line draw- 
ings, and technical diagrams. 

The data stream of text and 
graphics can be fed from your 
computer to the K -2's on -board 
controller. In turn, the controller 
computes the corresponding all - 
points- addressable bit -map pat- 
tern for transfer to the LED ar- 
ray printing head which is 

focused on an organic photo- 
conductor belt. It yields a 240 - 
by 240 -pixel -per -inch image at a 

rate of 12 pages per minute. 

The print engine uses a two - 
component dry toner that is 

heat and pressure fused. 
'Two paper cassettes are avail- 

able to feed 16- to 64 -pound 
bond, letterhead. transparencies. 
pressure -sensitive labels, per- 
forated sheets, and envelopes. 
Paper sizes range from 51/2 by 
81/2 inches to 81/2 by 14 inches. 
Envelope sizes are 8% by 414 

inches to 61/2 by 31/2 inches. 
The K -2 supports character 

variables, including line density 
in standard text of 5. 5.33, 6. 8, 

and 24 lines per inch. Line 
spacing is available in single, 
double, triple, half, and one and 
a half. Character pitches include 
10. 12, and 15 with or without 

proportional spacing. All charac- 
ters can be rotated. 

Font selection and manage- 
ment is controlled by the host 
computer and limited only by 
the capacity of the floppy disk. 
Disks are capable of storing 
more than 30 fonts of 154 char- 
acters each. 

Connections are through 
either an RS -232C or an RS-422 
port. The K -2 supports three 
asynchronous protocols at con- 
current levels. Pricing begins at 
less than S10.000. Contact 
Kentek Information Systems Inc., 

Six Pearl Court, Allendale, NI 
07401, (201) 825 -8500. 
Circle 609 on inquiry card. 

(continued on page 431) 
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"Heaven Knows How I'd Keep Track of My Flock 
Without Infoscope." 

Before we got Infoscope, I frankly didn't know what to do with our church's 
personal computer. Now I don't know what I'd do without it. Infoscope lets me put 
virtually anything in our computer, and take anything out in whatever form I need. 
I can see how a business could use data management like that. But my "business" 
is my congregation - and I never knew my congregation so well before. 

Wait till you see what we get out of Infoscope ... 
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"Our Computer Never Did 
So Much Before." 

I've got every church member in 
here. Names. Addresses. Children. 
Anniversaries. Pledges. Special needs. 
Volunteer projects. Infoscope makes it 
easy to enter information. If I make a 
mistake (no man is perfect), Infoscope 
suggests an alternative. 

If I misspell a word, Infoscope 
suggests the right spelling. Politely, I 

might add. None of this SYNTAX 
ERROR business. I don't need 
scolding. 

I Forget Anniversaries. Infoscope 
Doesn't. 

Once I've entered the data, I just ask 
Infoscope to pull out all anniversaries 
of our members for, say, January. 
Before I can blink my eyes, I've got it. 
I remember birthdays the same way. 
My congregation thinks it's wonder- 
ful, the kind of memory I have. It's 
hard to believe that pastors used to 
keep all this in their heads. Or, forgive 
me, but maybe they didn't ... 

lnfoscope for the IBM Personal Computer / serial 1180801 

ir........-. 
Focus: At1(tRIERSAPY during Jul 

Sorted hy: LASThAfl 

1ASTA.h6 FIRSThAfT SPOUSE-NAM BIRTHDAY SPOUSE-BIRTHDAY AHH1l4ESAPY CHILBREh 

Aies Mitchell Karen 

Danielson Andrew Penny 
Kelly Jams Melis 
Kennedy Stuart Sonya 
Toler Jeffrey Cynth 
t ute Francis Anne 

13 Jul 65 lahin, S 
Birthdays (3 from file PEOFLP I 6 Jul 70I1elodie 

Focus: BIRTHDAY during Jun or Jul 

LASITABIE FIRSTHAME SPOUSE -flAME BIRTHDAY SFttiSE -Blf 

Kelly Janes felrssa 38 Jun 52 
Data files Tyler Jeffrey Cynthia 17 Jul 42 
Contrs Students Kennedy Stuart Sanyo 30 Jun 41 

People (1) Teachers 3/3 
Pledges 

i for choices, ? for help, or type a command nase. Ready, 

24 Apr 84 - 3:27:18 pm - Eeady 

3J 
3D 
17F 
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Building Fund Pledges Here. 
Contributions Here. 

Anytime you want to compare 
data, Infoscope lets you create 
windows. 

Infoscope for the IBM Personal Computer / serial 1100001 

Pledges -1 (8 from file PLEDC'SS) 

Focus: everything 
Sorted by: LAS70AIIE 

LASTAME AMT -DUE DATE -DUE TEAR- TOTAL-DUE 

Ames $1,000.00 15 Jul e4 1500.00 

Fall 550.80 5 flay 84 5358.80 

Kelly 

Rose Contrs -1 (10 from file COOTHS) 

Smith 

Sullivan Focus: everything 

L hiller 

White 

iß 

1 

LAS4IAME AMT-RECEIUED DATE-REMAD YEAR-MAL-PECEIAD 
i 

(Ake 
Kennel 

: 
Si0Ó,00 
4250.00 

. , 

6AMér 84 

Press i for choices, 1 for help, or type a wound mane. Beady. 

24 Apr 84 - 3:36:11 pm - Beady 

51,500.00 

$2 2''.80 

I can see our pledge list in one 
window, and _. 

contributions in another. The only 
thing Infoscope doesn't know is that 
Bill Martin is late paying his pledge 
because Sue has been sick. That's my 
department. 
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I Can Create a Window for 
Everything. 

For example, Vacation Bible 
School. In one window, I pull out and 
display all the volunteer teachers. In 
another, I scroll through last year's 
students. In another, all the class 
projects. 

And so on. I can make each 
window as large as I want, and put it 
anywhere on the screen I want. 

Infoscope far the 1 1 Personal Coa,vter / serial 118811111 

Teachers-1 (6 from file MGM 

LASTIt4tâ FIPS]Tpitll; F)hN(I-110 DM' 
Students-1 (6 from file STUDIES/ ¡- 

Elliott Ronald 553 -1232 - 
Fin Fxus: AGE OVE, 5 
ken Projects -1 (4 fra file PRO Sorted by: ASE 

Oli 
lad Focus: everything LAS11M FIRM AGE BIRTHDAY GEE SEX CL 

Vin - PROJECT -DRSCR TIACAR D Rudolph May 6 2 Ku 76 1 ti Pe 
Constance ltary 6 13 Mov 77 1 F Ce 

I Spiritual mobile Finch Parker Rhonda 8 22 Apr 75 3 F Dr 
CC1ocolate cookies 

R dfm 
Pinkerton Rose 922 Aug 74 4 F Co 

Drama 
Birdhouses Finch ie Jun 83 12 Jul 83 

(MIC STUF 
Circle 212 on Inquiry card. 

At Last, Our Computer Performs 
Miracles. 

It just took the right program. With 
Infoscope, we can enter data ... sort it 

Infoscope for the 1&1 Personal Computer / serial kW 
Sereons-1 (6 from file SERI10f1S) j 

Focus: everythirrV__ 
3_.ated ky: DATI-DELItSRie 

The Prodigal S011 

ForgiCeness 

..r es. John 

L =cl3em 

Date-Del..erei. 4 liar 84 

1 

rms / for choices, 7 for help, or type acorn/and name. Ready. 

24 Air 84- 3:58:111 pa -Read 

... compare it in expanding movable 
windows ... even pull out data from a 
larger data base. No software ever did 
so much to make a microcomputer so 
valuable. I swear by - well, I ap- 
preciate very much what it does for 
me. 

Infoscope operates on data in 
RAM, so it's 4 to 100 times faster 
than other information 
management programs. For a 
demonstration, see your retailer. 
Or, write for details: 

1000 Holcomb Woods Parkway / Roswell, Georgia 30076 
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free and Easy 
Using a Business 
Plotter is difficult 
and expensive, 

right? Wrong! That's the way 
things used to be. Roland DC's 
new hardware /software 
package not only makes 
plotting easy, it also makes 
part of the deal free! 

During the 
months of 
April, May and 
June with the 
purchase of a 

Roland DC 
DXY-800 8-Pen X -Y 
Plotter, you get the 
KeyChart Presentation 
Graphics Software to run the 
plotter - Absolutely Free! A 
savings of $375.00. 

At the heart of the package is 
the Roland DG DXY800 X -Y 
Plotter, (the lowest priced 8 -pen 
plotter on the market). The 
DXY -800 is an 8 -pen intelligent 
plotter offering an 11" x 17" plot 
bed, Centronics parallel and 
RS -232 serial interfaces, and 
can also be used in either a 

horizontal or vertical (60 
degree inclined) position, to 
conserve your 
desk -top space. 
Use regular paper 
or even acetate 
to produce 
overhead 
projection 
graphics. 

Next add 
KeyChart, prob- 
ably the quickest, 
and easiest software 
program for generating 
presentation -quality 
business graphics. You don't 
have to be a programmer to use 
KeyChart. It is completely 
menu -driven and can provide 
automatic default values for 
every characteristic. Load in 
your data from the keyboard, or 
from almost any electronic 
spreadsheet, including Lotus 
1-2-3. 

M O D E L 

DXY800 oland DG's 
DXY -800 
KeyChart 

package is available 
for most popular personal 

computers. Just plug it in, and 
within minutes you'll be 

creating the kind 
of graphics you 

thought 
might take 

days of pro - 

Y gAll of this 
comes to 

you for the 
DXY -800's 

normal low retail 
price of $995.00. 

KeyChart, normally 
priced at $375.00 is 

included at no additional 
cost. For those who don't 

need multi -pens, Roland DC 
also makes a single pen 

plotter (the DX Y-101), also 
bundled with KeyChart for 

only $750.00 
Why not let the Roland DG 

graphics 
system 

improve 
the 

quality 
of your 

business 
presenta- 

tions? 
But 

you'd 
Y better 

hurry, this kind of free and 
easy dealing isn't going to last 

forever, just until June 30th. 
For a dealer near you contact 

Roland DC, 7200 Dominion 
Circle, Los Angeles, CA 

90040, (213) 685-5141. 

eyChart 
graphics 
software 

is high-quality, 
quick, and easy. 

Wby not 
take the 

work 
out of your 
next business 
presentation? 

thanks to 
Roland DG, 

ÍI KeyChart 1 

can come to 
you for free. 

KeyChart is a 
trademark of SoftHey 
Software Products Inc. 
Lotus and 1 -2 -3 
are trademarks of 
Lotus Development Corp. 

Roland O G 
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ERG /68000 
MINI -SYSTEMS 

Full IEEE 696/5100 Compatibility 

HARDWARE OPTIONS 

8MHz, 10 MHz, or 12 MHz 
68000/68010 CPU 
68451 Memory Management 
Hardware Floating Point 
Multiple Port Intelligent I/O 

64K/128K Static RAM (70 nsec) 
256K/512K/1 MB Dynamic RAM (150 
nsec) 
Graphics -Digital Graphics 
CAT -1600 

DMA Disk Interface 
SMD Disk Interlace 
' /a" or 1/2" Tape Backup 
51/4" or 8" Floppy Disk Drives 
5 1118 -4 7 4MB Hard Disk Drives 
7/10/20 Slot Back Plane 
20 or 30A Power Supply 
Desk Top or Rack Mount Encl. 

SOFTWARE OPTIONS 

68KFORTH' Systems Language 
CP /M- 68K,O /S with C, 68K- BASIC', 
68KFORTH1, FORTRAN 77, EM80 
Emulator, Whitesmiths' C, PASCAL 
IDA'S' 0/S with C, PASCAL, 
FORTRAN 77, 68K- BASIC', CIS 
COBOL', INFORMIX' Relational 
DBMS 
UNIX' SYS V 0/S with C, PASCAL, 
FORTRAN 77, BASIC, RM COBOL', 
ADA', INFORMIX', Relational DBMS 
VED 68K Screen Editor 
Motorola's MACSBUG and FFP 
Package 

Trademark 'ERG, 'Digital Research, 

'WhItesmlths, 'Micro Focus, 'RDS, 
Inc., °Bell Labs, 'Ryan McFarland, 

°U.S. DOD 

30 Day Delivery - OEM Discounts 

since 1974 

Empirical Research Group, Inc. 
P.O. Box 1176 

Milton, WA 98354 
(206) 872 -7665 
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(Appendix I, page 8) switch the output back 
and forth between monitors. A more versatile 
program, VMODE by Ray Duncan, was 
published in the September 1983 issue of Sot- 

talk for the IBM PC (page 178). -Steve 

REPLACING THE APPLE II 
KEYBOARD 

Dear Steve, 

I have three questions I would like answered. 
What do I have to do to replace the Apple Il 
keyboard? Can I use an Apple- compatible disk 
drive on an IBM PC? What can I build or buy 
to allow me to access the game I/O port as a 

plug -in socket from outside the Apple Il 

cabinet? 
DAVID A. FONG 

San Jose, CA 

The Apple 1I keyboard plugs into a socket 
on the motherboard. A replacement keyboard 
can be added simply by plugging its cable in- 
to this socket. Several keyboards are available 
for the Apple Il. Some feature preprogramm- 
ed functions, single -keystroke commands, up- 
percase and lowercase, and a full numeric 
keypad. Consult the ads in BYTE or an Apple - 
related magazine for further information. 

The Apple Il disk drives are quite different 
from the IBM PC disk drives even though they 
both use 514 -inch disks. Apple uses a software 
approach to control many of the disk -drive 
functions; the PC uses on -board hardware. 
Many of the functions required by the PC 
drives are missing from the Apple drives. They 
are incompatible. 

An extension socket can be made from a 
piece of flat cable, a 16 -pin plug, and a socket 
to bring the connection outside the computer. 
A zero insertion -force socket facilitates the in- 
sertion and removal of accessories. One com- 
pany featuring several such products ($16.95 
to $34.95) is Happ Electronics Inc., 4640 Island 
View, Oshkosh, WI 54901, (414) 
231 -5128. -Steve 

C -64 VIDEO SIGNALS 

Dear Steve, 
I recently began a project to transform my 

Commodore 64 into a portable unit. I have a 

used case and monitor originally designed for 
an Osborne I system. Since the Osborne 
monitor requires horizontal and vertical syn- 
chronizing signals along with an input video 
signal, I need to convert the composite output 
from the VIC Il chip to the component signals 
so I can see a display. Is there a simple solu- 
tion to my dilemma? 

GREGG PEELE 

Greensboro, NC 

A circuit to separate the horizontal and ver- 
tical synchronizing signals from the composite 
video signal from your Commodore 64 is 
known as a sync separator. A suitable circuit 
was presented in the January 6, 1982 issue of 
EDN. "Sync Separator Provides Speed, Accu- 
racy" by Bradley Albing (page 207) describes 
a method to obtain the desired signals. -Steve 

APPLE SOFTWARE ON S-100 

Dear Steve, 
I'm currently running CP /M on my CompuPro 

20 -slot S -100 mainframe using Advance Micro 
Digital's Supernet S -100 single -board computer 
with an 8 -inch Qume Data 1tack double disk 
drive, a mèleVideo 925 terminal, and an Epson 
MX -80 printer. My problem is that the company 
I work for has its software written for the Apple 
Il; some is standard DOS, and some is 

Apple /CP /M. 
Is there an S -100 board that can be added 

to my system along with an Apple disk drive 
that would permit the direct use of this Apple 
software or the ability to read the Apple/CP/M 
programs onto my CP /M 8 -inch disks and run 
them on my equipment? 

If I use Modem7 to transfer the Apple /CP /M 
files to my 8 -inch S -100 system, will those pro- 
grams execute acceptably or must I modify the 
program files to make them work? They are all 
written in BASIC, with which I'm somewhat 
familiar. 

Also, do you know of a computer (desktop 
or portable) that can run Apple, IBM, and CP/M 

software interchangeably? 
VERNE CAREY 

Windom, MN 

I am not aware of an 5 -100 board that will 
allow direct reading of Apple software. Since 
the instruction sets for the two processors are 
greatly different, there is no benefit. 

As for transferring Apple/CP /M files to the 
S -100, Modem7 works fine. There should be 
few, if any, changes required, since the BASICs 
for each system are comparable. A direct serial 
connection can be used if the two systems are 
in close proximity. Otherwise, a modem must 
be used. 

If you have an IBM PC and a lot of money, 
you can run Apple, CP /M -80, and IBM software 
on the same machine. The Quadram Quadlink 
card will handle the Applesoft programs, and 
the Rump Card from SweetMicro Systems or 
the Baby Blue card from Xedex will run 
CP /M -80 programs on the PC. For further in- 
formation, contact Quadram Corporation, 
4357 Park Dr., Norcross, GA 33093, (404) 
923-6666: Sweet Micro Systems, 50 Freeway 
Dr:, Cranston, RI 02920, (401) 461 -0530; and 
Xedex Corporation, 222 Route 59, Suffern, NY 
10901, (914) 368 -0353. -Steve 

ROBOT EYES 

Dear Steve, 
I am presently designing a robot and want 

to give it electronic eyes for recognition and 
data retrieval. In your series, "Build the Micro 
D -Cam Solid -State Video Camera" (September 
and October 1983), you describe a unit using 
a RAM chip. In this series you did not mention 
how the lens was mounted. I would like to know 
how you did this. I would also like to know how 
to make this unit work with three others. These 
four units could have a dedicated 1802 pro- 
cessor that would give out only information that 
was requested from it or that the 1802's pro- 

(continued) 
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H IG H P E RFORMANC E 
IT'S WHAT'S UNDER THE HOOD THAT COUNTS 

Take a close look under the hood of a Datasouth 
printer. Inspect for loose parts, cheap fittings. Search for 
things that show more concern for speed on the assembly 
line than the communications line. 

You won't find them. Instead you'll find the source of 
the Datasouth reputation: design, engineering and mate- 
rials dedicated exclusively to high performance value. 

Now look closer. 

MORE THAN THE HUM OF ITS PARTS 

Count the moving parts in a Datasouth printer. You 
won't find many. Most of those are dedicated to transport- 
ing the printhead and the paper from point to point with 
optimum speed and accuracy, while the rest of the printer 
sits quietly with the motionless authority of a Stonehenge. 

And thinks. 
Under the hood of every Datasouth printer is a highly 

intelligent microprocessor. Its sophisticated brainwork elimi- 
nates the needfor many parts still common in other printers, 
and optimizes carriage and paper travel so the printhead 
intelligently follows the shortest path from one printable 
character to the next. So more work gets 
done with less strain on the machinery. 

MODULAR MAINTENANCE 

Datasouth design simplicity 
assures easy maintenance. All control 
electronics are on a single printed 
circuit board. The 9 wire printhead is 

rated at over 500 million characters, 
and is easily replaced in minutes. 

Everything that matters is easy to reach, right there under 
the hood. Even the cartridge ribbon, rated at 3 to 4 million 
characters, snaps into place in seconds. 

JUST TURN THE KEY 

Datasouth printers are easily driven by virtually any 
mini or microcomputer. The fully instrumented dashboard 
allows the user to program up to 50 different applications 
features at the touch of a few buttons. Meanwhile, the 
digital readout shows everything from programming 
prompts to line count. 

TAKE YOUR CHOICE 

Datasouth reliability comes in two high performance 
models. The DS180 is a legendary workhorse that delivers 
crisp data quality printing at 180 CPS. The new multimode 
D5220 cruises at 220 CPS for high speed data printing 
and at 40 CPS for letter quality word processing. Both 
models print precision dot -addressable graphics. 

If you have a high performance printing need, 
Datasouth has a high performance printer to fill it. 

data©cbnQh 

DRIVE ONE TO WORK TODAY 

Both the DS180 and the DS220 
are on display at more dealer show- 
rooms every day, including one near 
you. So go take a hard look at the 
kind of hard copy you get from high 
performance Datasouth printers. 

See what really counts when 
you compare printers. 

H I G H P E R F O R M A N C E M A T R I X P R I N T E R S 

Find Datasouth Printers At 
Participating Canpiland Stores 

And Other Fine Dealers. 

Circle 98 on inquiry card. 

AVAILABLE NATIONWIDE 
THROUGH OUR NETWORK OF 

SALES AND SERVICE DISTRIBUTORS 
CALL TOLL FREE: 

1 -800- 222 -4528 

Datasouth Computer Corporation 
Box 240947 Charlotte, NC 28224 
704/523 -8500 Telex 6843018 DASOU UW 
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gram demanded to be on the data lines. The 
processor is to communicate strictly parallel 
and must collect data from all four units and 
process it before any information can be ob- 
tained. It is to run and store this information 
until requested from another processor in the 
robot system. 

I would also like to know why you chose a 

16- millimeter lens for this project. Can an 8mm 
movie camera or a 3 5mm still camera lens be 
used with a better result? 

Finally, do you know of any way to increase 
the resolution of the unit? 

CHOIS BLACKWELL JR. 

Waco, TX 

I don't see any reason why you can't use the 
Micro D-Cam as robot eyes. The binary char- 
acteristic of the image produced might limit 
its ability to recognize objects in cases where 
tonal gradations are important, but this can 
be circumvented to a large extent by techni- 

What do you get when you cross 
1200 baud, free on -line time, 
and extra features at a price Hayes 
can't match? 

Data Rate? 
The MultiModem 

gives you a choice - 
either 1200 or 300 bits 
per second. So you can 
go on -line with the 
information utilities. 
Check out bulletin 
boards. Dial into corpo- 
rate mainframes. Swap 
files with friends. 

On -Line Time? 
With the Multi - 

Modem you get 
CompuServe's 
DemoPak, a free two - 
hour demonstration of 
their service, and up to 
seven more free hours 
if you subscribe. You 
also get a $50 credit 
towards NewsNet's 
business newsletter 
service. 

Features & Price? 
Of course, the 

MultiModem gives you 
automatic dial, answer, 
and disconnect. Gives 
you the Hayes - 
compatibility you need 
to support popular 
communications soft- 
ware programs like 
Crosstalk, Data Cap- 
ture, our own MultiCom 
PC, and dozens of 
others. Gives you a 
two -year warranty, 
tops in the industry. 

Multi Modem. 

But Better? 
Yes. The Multi - 

Modem gives you fea- 
tures the Hayes 
Smartmodem 1200 - 
can't match. Features 
like dial -tone and busy - 
signal detection for 
more accurate dialing 
and redialing. Like a 
battery- backed mem- 
ory for six phone num- 
bers. All at a retail price 
of just $549 -com- 
pared to $699 for the 
Smartmodem. 

What do you get? 
The new MultiModem, 
from Multi -Tech Sys- 
tems. Isn't this the 
answer you've been 
looking for? 

For the name of 
your local distributor, 
write Multi -Tech Sys- 
tems, Inc., 82 Second 
Avenue S.E., New 
Brighton, MN 55112. 
Or call us at 
(612) 631 -3550. 

Trademarks- Mulhmodem. MulhCam 
PC Minn -Tech System. Inc - Compu- 
Serve CompuServe lHo,maboi Servwces. 
an H & A Block company- NewsNet 
NewsNet, Inc - Crosstalk Mrcroslul. 
Inc -Data Capture Soulneaslem Sol ! - 
ware- Smarlmodem: Hayes Mrcrocom- 
puler Products .Inc 
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MultiTech 
Systems 

The right answer every time. 

Circle 227 on inquiry card. 

ques described in the articles if you have time 
enough to take the several pictures needed. 
If you want to use a dedicated processor in- 
stead of the Apple or IBM PC, you will need 
to write control software for it. The program 
should be modeled after the Apple program 
listed on pages 512 to 538 of the October 1983 
BYTE. If you want to use four cameras for 
special vision properties, the same program 
could be modified to control them all and read 
the images in sequence. Further processing 
will depend on your specific application 

The output from the Micro D -Cam's 1S32 

sensor chip is serial, primarily because the 
chip is organized as a 64K by I -bit memory 
array. Part 2 of the article shows how to con- 
vert this to a parallel data stream. 

The selection of a lens for the camera also 
depends on the application. A lens fora 16mm 
movie camera was chosen as one that pro- 
vides a standard mount, a "C" mount in this 
case, and has a focal length short enough to 
provide a usable field of view. Remember that 
the field of view and magnification are deter- 
mined by the lens focal length, not the type 
of camera it was made for. The longer the focal 
length, the higher the magnification and the 
smaller the field of view fora given sensor size 
Lenses designed for 8mm or 35mm cameras 
could also be used, since the sensing element 
is about the width of an 8mm film frame and 
much smaller than 35mm film. 

If you want to mount your own lenses, buy 
short extension tubes (the kind sold at photo- 
graphy stores for close -ups) and attach them 
to your robot for use as lens mounts. The 
lenses then screw or bayonet into the mounts. 
The resolution of the element is close to the 
resolution limit of most inexpensive lenses, so 
the decision you make must achieve a good 
balance between magnification and field of 
view. High magnification (longer focal length) 
will allow your robot to see a little bit of an 
object very clearly; a short focal length will 
allow it to see more but with less detail. -Steve 

8 &INCH DISKS FOR APPLE II 

Dear Steve, 

I have an Apple II and two 8 -inch disk drives 
(Pertec type FD400). I want to connect both 
drives to the computer. I would be pleased if 
you would let me know how to do so. 

MARC KLEYN 

Merchtem, Belgium 

Converting 8 -inch disk drives to run on your 
Apple 1I is quite involved since a different disk - 
controller card is required. Many of the disk 
functions of the Apple are implemented in 
software rather than hardware, thus the con- 
troller card is relatively simple. The &inch 
drives have on -board circuitry that handles 
these functions, and the controller must pro- 
vide the proper interface. 

Advanced Computer Products (1310B East 
Edinger, Santa Ana, CA 92705, (800) 
854 -8230) sells the Vista A800 8 -inch Disk 
Controller Card for the Apple II. It uses all the 
standard Apple DOS commands except INIT 

(continued) 
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HOW TO :IECOME 
COMPUTER LITETE. 

FEATURES COMMODORE 64' APPLE IIe' IBM PC jr" ATARI 800XL' 

Price' $219 $699 $669 $299 

Built -in Memory 64K 64K 64K 64K 
Typewriter Keyboard YES YES "CHICKLET" YES 

(66 Keys) (62 Keys) (62 Keys) (61 Keys) 
Upper /Lower Case YES YES YES YES 
Programmable Function Keys YES NO YES NO 

AUDIO 

Polyphonic Tbnes YES NO YES YES 
Music Synthesizer YES NO NO NO 
Hi -Fi Output YES NO YES YES 

VIDEO 

TV Output YES EXTRA COST EXTRA COST YES 
Video Monitor Output YES YES EXTRA COST YES 

INPUT /OUTPUT 

Intelligent.I /O Bus YES NO NO YES 
RS -232 Communications YES" EXTRA COST YES" EXTRA COST 
"Smart" Peripherals YES NO NO YES 

'Prices shown are common retail and may vary slightly in different markets. 
"Requires an adapter to operate. 

First you need the right input. 
Like $219. That's what the 

Commodore 64TM' costs. It's about one third 
the price of the Apple Ile or the IBM® PCjr 

And 64K. That's how much memory 
the Commodore 64 has. It's also how much 
memory Apple Ile and the IBM PCjr have. 

This computer lesson is brought to you 
as a public service by Commodore (certainly 
not by Apple or IBM), the only computer 
company that can afford to show you a chart 
like the one above. 

But what you can't see above are the 

thousands of software programs that make 
the Commodore 64 fully capable of doing 
anything any "triple the price" computer can 
do; for fun or profit, for every member of the 
family; anything from soccer to spread 
sheets to space exploration. 

Because the Commodore is so 
affordable, you can load up on Commodore 
peripherals. Like a disk drive, a printer or a 
telephone modem. All together they cost just 
a tad more than an IBM PCjr by itself. With 
no peripherals. 

No wonder Commodore sells more 
computers than Apple and IBM combined. 

CM commodore 
COMPUTERS 

IT'S NOT HOW LITTLE IT COSTS, 
IT'S HOW MUCH YOU GEf. 
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"I just found the 
ideal solution to 
my telecomputing 
problems. And it's 
right here inside my 
IBM ° PC, Plus I got a 
free bonus to boot!" 
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Hayes 
Smartmodem 1200F and 
Smartcom IIn software. 
The complete, easy -to-use plug - 
in telecomputing system for the 
IBMQ' PC and compatibles. 

VIIIIIihIMilNM= 
Looking for just the right telecomput- 
ing system for your PC? Hayes has it! 
Smartmodem 1200B and Smartcom II 
communications software. The most 
reliable and easy to use modem and 
software for your IBM PC or com- 
patible computer. At a great single - 
package value for you. And when 
you buy now. you'll also receive a 
valuable free offer. From Hayes. the 
telecomputing leader. 

Smartmodem 1200B. 
Your PC's telephone. 

Everything you need to communi- 
cate- computer to computer -is on 
one, convenientplug -in board. Smart - 
modem 1200B easily slides into an 
expansion slot of your PC (your dealer 
can install it in minutes). You're ready 
to send and receive information at up 
to 1200 bps. For speedy, economical 
transmission to personal computers. 
data bases and information services 
throughout North America. 

So what could make communica- 
tions easier? Smartcom II software. 
designed by Hayes specifically for 
Smartmodem and your PC! 

Smartcom IL 
Your Smartmodem's software. 

Smartcom II maximizes the out- 
standing capabilities of Smartmodem 
1200B. At the same time. it minimizes 
your effort. 

Thanks to Smartcom II's menu - 
driven ease. the first time out you'll 
be creating messages. sending and 
storing them to disk. Simultaneously! 
And when you're on the receiving 
end. your PC will do all the work. 
completely unattended. 

Circle 141 on Inquiry card. 

Smartmodem 1200B and Smartcom I I are trademarks of Hayes 
Microcomputer Products. Inc. 

IBM is a registered trademark of International Business 
Machines Corp. 

'Trademarks of COMPAQ Computer Corporation. Corona 
Data Systems. IeleVideo Systems. Inc.. Columbia Data 
Products. Inc.. and Direct. Inc. 

CompuServe Information Service is a registered 
trademark of CompuServe. Inc.. an H&R Block Company 

Dow Jones News /Retrieval isa registered trademark 
of Dowlones & Company. Inc. 

OAG EE is a registered trademark of the Official Airline 
Guides. Inc. 

THE SOURCE. AMERICA'S INFORMATION UTILITY is a 

service markof Source Telecomputing Corporation. a 

subsidiary o fThe Reader's Digest Association. Inc. 

G1984 Hayes MicrocomputerProduc s. Inc. 

Smartcom II stores frequently called 
numbers and parameters for lengthy 
log -on sequences. So calling another 
system requires just a few quick key- 
strokes. And if you ever need it, 
on -line "help" is right there at your 
fingertips. 

A complete. 
plug -in telecomputing system 

for 9 popular PC models! 
Whatever your PC model, Hayes 
has the definitive connection! 
Smartmodem 1200B and Smartcom 
II are compatible with the: IBM PC. 
PC XT and PC Portable. COMPAQ 
and COMPAQ Plus, Corona. Tele- 
video Portable. Columbia VIP and 
Direct IPC 1000.* 

Free introductory subscriptions. 
Free access time. 

Smartcom II comes with more 
"built -in" benefits. as well. Your Hayes 
telecomputing system includes intro- 
ductory subscriptions and access 
time to several leading information 
services! 

Sample a wide variety of practical 
services from CompuServe°OAG EE® 

(Official Airline Guide), Dow Jones 
News/Retrieval ®and THE SOURCE.s" 
AMERICA'S INFORMATION 
UTILITY'" A value of up to $200. free! 

Act now through August 311 

Get an additional $69 value free. 
Act right away, and you'll receive 
a free introductory subscription to 
CompuServe's Executive Informa- 
tion Service. For accurate, up- to -the- 
minute investment information, as 
well as news. home shopping, travel, 
education services and more! Direct 
from CompuServe to your PC screen! 

Save this coupon! It's your ticket 
to a $69 value from Hayes. 
Offer good through August 31,19 

And we'll also send you a compli- 
mentary copy of Free Software for 
the IBM PC, a practical resource book 
that tells you how to access and 
download more than 600 varied soft- 
ware programs to your PC. with the 
help of your Hayes Smartmodem. 
And Hayes offers you this valuable 
guide free, when you purchase a 
Smartmodem 1200B /Smartcom II 
telecomputing package! 

But remember, lb take advantage 
of these great bonuses. you need to 
get moving fast! 

Get on -line with 
the telecomputing leader. 

See your computer dealer right away! 
And plug in to the exciting world of 
telecomputing. With Smartmodem 
1200B and Smartcom II. A smart buy 
for your IBM PC or PC compatible! 

CompuServe 

fa 

84. 

FREE 
SOFTWARE 

1614 PC 

To receive your free introductory subscription to CompuServe's Executive 
Information Service. and your complimentary copy of Free Software for the 
IBM PC: Complete this coupon and mail direct to Hayes with your Product 
Registration Card (inside your Smartmodem 1200B and Smartcom II package). 

Name 

Address 

City State Zip 

Date of Purchase Place of Purchase 

Mail to: Hayes Microcomputer Products, Inc.. Dept. 1200B, 

L. 
5923 Peachtree Industrial Blvd .. . Norcross Georgia 30092. B 

The introductory offer for CompuServe's Executive Information Service Includes a free subscription 
plus $15 worth of free connect time. 
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PREVENT THE DISASTER 
OF HEAD CRASH AND 

DROPOUT. 
The war against dust and dirt 
never ends. So before you boot - 
up your equipment, and 
everytime you replace a 
cassette, disk or drive 
filter, besuretouseDust -Off II; 
it counteracts dust, grit and lint. 
Otherwise you're flirting with 
costly dropouts, head crashes 
and downtime. 

Dust -Off II is most effective 
when used with Stat -Off II. Stat- 
Off II neutralizes dust -holding 
static electricitywhile Dust -Off II 
blasts loose dust away. There's 
alsothe Dual Extender and Mini - 
Vac for vacuuming dust out of 
hard -to-reach places. 

Photographic professionals 
have used Dust -Off brand 
products consistently on 
their delicate lenses and 
expensive cameras for 
over ten years. They 
know it's the safe, dry, 
efficient way to contami- 
nant -free cleaning. 

Cleaning not provided by liquid 
cleaners. 

Dust -Off II's remarkable 
pinpoint accuracy zeros in on the 
precise area being dusted. And 
you have total control- every- 
thing from a gentle breeze for 

Stat -Off II neutralizes dust -holding 
static electricity from media and 
machines. 

delicate computer mechanisms 
to a heavy blast for grimy dirt. 

Don't let contamination dis- 
rupt your computer operation. 
Stock upon Dust -Off II- thead- 

vanced dry cleaning system, 
at your local computer or 

office supply dealer. 
Or send $1.00 (for 

postage and handling) 
for a 3 oz trial size and 

literature today. 

DustOffil 
The safe dry cleaning system 

Falcon Safety Products, Inc, 1065 Bristol Road, Mountainside, NJ 07092 
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The latter has been improved and enhanced 
in a different format. A high -speed DMA 
(direct memory access) data rate of 1 micro- 
second per byte is provided, and it is compat- 
ible with DOS 3.3, Pascal 1.1, and CP /M 2.2 
(with optional Z80 card). The A800 sells for 
$299.95. -Steve 

PUNCH -CARD READER 

Dear Steve, 
I would like information on how to construct 

a mark sense punch -card reader or a source 
from which I could purchase one at a 

reasonable price. 
I believe that card input would be more ac- 

curate for data entry than punching a set of 
keys Also, keyboard entry is a large waste of 
"on time" for a system. 

STEPHEN MIZGALA 

New York, NY 

Punch cards are an excellent way of feeding 
data to a computer if you can find them all 
punched with the correct data. After you've 
had the pleasure of punching a lbw hundred 
cards and checking them for errors before sub- 
mitting them to the computer, fm sure you'll 
never again want to sit at a terminal typing 
in data and correcting it as you go. 

Seriously, though, if you want a card reader, 
used units are sometimes available on the 
surplus market. I found one listed for $34.50 
In the H &R March 1984 catalog. The catalog 
number is TM20K917, and the address is H &R 
Corporation, 401 East Erie Ave., Philadelphia, 
PA 19134. 

If punched tape turns you on, you can get 
a punch and a reader from John H. Meshna 
Inc. 19 Allerton St., Lynn, MA 01904. The 
catalog numbers are SPL 339A and LBXBI. 
The punch interfaces with an IBM Selectric 
typewriter that you can get for about the price 
of an inexpensive computer. -Steve 

IBM PC MEMORY SEGMENTS 

Dear Steve, 
All the material I've read regarding memory 

segmentation for the IBM PC states that each 
physical segment can be up to 64K bytes long. 
However, the sample device driver for an in- 
storage disk that is listed in the back of the DOS 
2.0 manual for the IBM PC defines a 180K-byte 
virtual -disk area contiguous to the code seg- 
ment. The program is initialized with the CS. 

ES, and DS registers all pointing to the code 
segment. and the virtual -disk area appears to 
be addressed using the "based and indexed ad- 
dressing" mode. How does this work? 

CURTIS L. JEws 

Gaithersburg, MD 

First, to make the answer to your question 
a little easier to understand, let's review the 
memory -addressing method used in the IBM 
PC. 

The PC uses the 8088 processor, which has 
the capability of addressing four segments of 
memory at the same time by putting the start- 

(continued) 
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This is THE PASCAL COMPILER 
You've Been Hearing About 

"It's almost certainly better 
than IBM's Pascal for the PC.. , 

Recommended." 
Jerry Pournelle 

Byte, May 1984 

549.95 
"If you don't have CP /M [for 

your Apple], Turbo Pascal is 
reason enough to buy it." 

Cary Hara 
Softalk Apple, May 1984 

"If you have the slightest interest in Pascal ... buy it." 
Bruce Webster, Softalk IBM, March, 1984 

And Now It's Even Better 
Than You've Heard! 

Windowing (IBM PC, XT, jr. or true compatibles) 
Color, Sound and Graphics Support (IBM PC, XT, jr. or true compatibles) 
Optional 8087 Support (available at an additional charge) 
Automatic Overlays 
A Full- Screen Editor that's even better than ever 
Full Heap Management -via dispose procedure 
Full Support of Operating System Facilities 
No license fees. You can, sell the programs you write with Turbo Pascal without extra cost. 

Yes. We still include Microcalc ... the sample spreadsheet written with Turbo Pascal. You can study the 
source code to learn how a spreadsheet is written ... it's right on the disk.* And, if you're running Turbo 
Pascal with the 8087 option, you'll never have seen a spreadsheet calculate this fast before! 
*Except Commodore 64 CP /M. 

Order Your Copy of TURBO PASCAL® VERSION 2.0 Today 
For VISA and MasterCard orders call toll free: 

In California: 
(lines open 24 hrs, 7 days a week) 

1- 800 -227 -2400 x968 
1- 800 -772 -2666 x968 

Dealer & Distributor Inquiries Welcome 408 -438 -8400 

Choose One (please add $5.00 for ship- 
ping and handling for U.S. orders. Shipped 
UPS) 

Turbo Pascal 2.0 $49.95 + $5.00 
Turbo Pascal with 8087 support 
$89.95 + $5.00 
Update (1.0 to 2.0) Mustbe accom- 
panied by the original master $29.95 
+ $5.00 
Update (1.0 to 8087) Must be 
accompanied by the original master 
$69.95 + $5.00 

Check Money Order - My system is: 8 bit 16 bit 
VISA Master Card Operating System: CP /M 80 - 
Card #: CP /M 86 _ MS DOS - PC DOS - 
Exp. date. Computer. 

Disk Format 
Please be sure model numb`.., & format are correct. 

Name- 
Address- 
City/State/Zip- 
Telephone- 
Calif ornia residents add 6% sales tax. Outside U.S.A. add $15.00 (If 
outside of U.S.A. payment must be by bank draft payable in the U.S. 
and in U.S. dollars.) Sorry, no C.O.D. or Purchase Orders. 015 

)) r3oRmnD 
w)) INTERNATIONAL 

Borland International 
4113 Scotts Valley Drive 
Scotts Valley, California 95066 
TELEX: 172373 
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Less 
forYour 
Money 
If you do word processing on 
your personal computer, you 
probably know that there are 
many programs for sale to help 
you with your spelling. But the 
biggest spelling error you'll ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReader 
gives you less for your money - 
less trouble, that is, and fewer 
spelling errors. The Random 
House ProofReader is based on 
the world famous Random House 
Dictionary. It contains up to 
80,000 words, depending on 
your disk capacity. You can add 
new words with the touch of a 
key. It shows you the error and 
the sentence it's in. It instantly 
suggests corrections. It even re- 
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 
Random House ProofReader is 
compatible with all CP /M 2.2®, 
MS-DOS® and IBM Personal 
Computer® systems. 

The 
Random 
House 
Proof Reader 

t 

$50 
For orders or information, see your local 
dealer or call (617) 967 -4541. Master card 
and VISA accepted. Or write Wang 
Electronic Publishing, One Industrial Ave, 
Lowell, MA 01851. Please enclose $50 and 
specify your computer model, disk size 
and memory. 
Random House and the House design are registered 
trademarks of Random House, Inc. CP /M is a regis- 
tered trademark of Digital Research, Inc. IBM and IBM 
Personal Computer are registered trademarks of 
International Business Machines, Inc. MS -DOS is a 

registered trademark of Microsoft, Inc. 
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ing address of each segment in one of the seg- 
ment registers. The four segments can start at 
any 20-bit address whose last 4 bits are zero, 
or in other words, on a paragraph boundary. 
Thus, a 20-bit address is specified complete- 
ly by multiplying the contents of a 16-bit seg- 
ment register by 16 and adding the offset in- 
to the segment as defined by the program. The 
multiplication isn't the programmer's job; it 
results from the hardware design that loads 
the segment registers in the high 16 bits of the 
20-bit address register before the offset is 
added. 

Each segment can be up to 64K bytes long. 
The usual arrangement is to put the program 
code in the segment designated by the CS reg- 
ister and the data in the segment starting at 
the address in the DS register. If a stack is re- 
quired. it is defined by the SS register, and the 
ES register can be used for data in addition 
to the DS segment. The ES register is usually 
used to identify the segment of the destina- 
tion address in string moves. These are used 
in the virtual -disk program to transfer data to 
the virtual disk. 

Now we get to the workings of the address- 
ing used in the DOS 2.0 virtual -disk program. 
The segment definition at the beginning of the 
vdsk procedure (line 69) sets the CS, DS, and 
ES registers to the same address, as you say. 
Equally significant, it does not define a stack 
segment. The result is that the constants and 
variables defined in the beginning of the pro- 
gram will be stored in the body of the pro- 
gram rather than in the virtual -disk storage 
area, and it also tells the assembler that we 
want to use the stack area defined by DOS. 
These segment definitions are, however, tem- 
porary. They get changed as soon as we want 
to address an area outside the program 
segment. 

Notice that around line 100, variables 
named VDISK PTR and START SEC are 
defined. These are used to point to the begin- 
ning of the virtual -disk area, and their values 
are changed as required to put data into the 
virtual -disk area without overwriting files. To 

see how this is done, He can follow part of the 
procedure for writing a file. 

First on entering the program by requesting 
a write operation a jump to the procedure 
OUTPUT will occur. This routine determines 
how many sectors are to be written and the 
address of the starting sector, and it calls 
another routine called SECIOR_WRTTE. This 
mutine in turn calls CALC ADDR to get the 
beginning address of the sector to be saved 
and loads this into the ES register. An offset 
address is then loaded into the DI register to 
make the complete ES:DI destination address 
for a string move. The DS and SI registers are 
also set in this routine to point to an area 
called the DTA (data- transfer areal, which con- 
tains the data to be saved to the virtual disk. 

While this explanation leaves out a lot of 
detail about how this program uses variable 
segment boundaries on the fly to make use 
of large blocks of memory, I hope it will help 
you understand the program. As you can see 
from the description above, the general pro- 
cedure is to use an area in the code segment 

to calculate segment addresses for data - 
storage areas as needed and load these into 
the ES or DS registers as appropriate. The DI 
and SI registers are used as described above 
for string moves, but for other types of storage 
or retrieval operations, any of the general- 
purpose registers can be used to hold the off- 
set address-Steve 

PROJECT MANAGEMENT 

Dear Steve, 
Do you know anyone who offers 0 -GERT for 

the IBM PC? Reportedly, this software (code - 
size equivalent to about 10,000 IBM cards) was 
produced on the basis of work done by Alan 
B. Pritsker and can be used for personnel man- 
agement, hardware -project management, etc., 
similar to PERT: 

E. R. CAPPELLETTI 
Washington, DC 

A survey of several current application-soft- 
ware listings reveals no mention of the use of 
0-GERT on an IBM PC. 

However, a number of software publishers 
offer other project and resource-management 
programs that can run on the PC under a wide 
variety of system configurations (operating sys- 
tems, memory, display, storage, etc.). These 
include 

Data'Easy Software 
877 Bounty Dr. á'£E203 
Foster City, CA 94404 
(415) 571 -8100 

Harvard Software Inc. 
Software Park 
Harvard, MA 01451 
(617) 456 -3400 

McClintok Corporation 
9655 South Dixie Hwy. 1305 
Miami, FL 33156 
(305) 666 -1300 

Earth Data Corporation 
POB 13168 
Richmond, VA 23225 
(804) 231 -0300 

Morgan Computing Co. 

10400 North Central Expwy. 1210 
Dallas, TX 75231 
(214) 739 -5895 

Aha Inc. 
1475 Rodriquez St. 
Santa Cruz, CA 95063 
(408) 4 75-8705 

SoftCorp Inc. 
1L244, 2304 State Rd. 1580 
Clearwater, FL 33575 
(813) 799 -3984 

Peachtree Software 
3445 Peachtree Rd. N.E. 
Atlanta, GA 30326 
(404) 239 -3000 

(continued) 
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Build your own IBM PC compótible 
and save hundreds of dollars. 

Heath proudly announces 
the NEW HS -151 Desktop and 
HS -161 Portable computers. 
One of the world's largest software 
libraries has IBM's name on it. 
Now you can run that software on 
Heath's new IBM PC compatible 
computers, available in easy -to- 
build kits. 

Can you build one of these comput- 
ers? 85% of our first -time customers 
ask the same question. And the 
answer is 100% yes. You can. 
In fact, you should build one. You'll 
save a lot of money while learning 
about computers in general and the 
Heath PC's in particular. 
Build confidence...and your new 
computer... one step at a time. Two 
main circuit boards come to you 
pre -assembled and factory- tested. 
So that you can build the three other 
boards, we include a test soldering 
board plus helpful soldering instruc- 
tions to make sure you get it right. 
Our instruction manuals are easy to 
understand, thorough and packed 
with cogent illustrations. And once 
it's built, the computer guides you 

through a full range of included disk - 
based diagnostics. 
Expert advice is only a phone call 
away, should you need it. You'll 
reach a trained consultant whose 
specialty is talking sense, not jargon. 

We'll do whatever's necessary to 
make our pledge come true: We 
Won't Let You Fail" Our entire 
business depends on that 

simple promise. 

Experience a little won- 
der and a lot of pride. Save 

money, too, by building the high- 
est quality personal computer. The 
Heath PC's have 128K RAM stan- 
dard (expandable to 640K), a pro- 
fessional keyboard, dual 360K disk 
drives and optional Winchester. 
These machines are truly complete. 
Both are color capable and 
MS" -DOS is included. 
Check out the Heath PC computers 
today. IBM compatibility means 
they'll run the most popular soft- 
ware. And, with the money saved by 
building a kit, think of all the periph- 
erals and software you can buy! 

HS -151 Desktop 
PC with stan- 

dard floppy 
disk drive 

or optional 
hard disk. 

CIRCLE READER SERVICE 
CARD. Get more information on the 
most rewarding personal comput- 
ers. The HS -151 Desktop PC and 
HS -161 Portable PC. 
'MS is a registered trademark of 
Microsoft Corporation. 

For computing on the go... 
the HS -161 Portable. 

The HS -161 has the same features as 
the HS -151. Amber Monitor included. 
Convenient keyboard folds up, two 
disk drives fold down. 

CP-230 
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Quala 
23026 Frisca Dr. 
Valencia, CA 91355 
(805) 255 -2922 

Primavera Systems 
29 Bala Ave. #224 
Bala- Cynwyd, PA 19004 
(215) 667 -8600 

Scitor Corporation 

710 Lakeway #290 
Sunnyvale, CA 94086 
(408) 730 -0400 

In addition, you may be interested in a few 
BYTE articles dealing with PERT and CPM: 
"Programming PERT in BASIC" by Steven Zim- 
merman and Leo M. Conrad, May 1982, page 
465 and "Programming the Critical -Path 
Method in BASIC" by Steven Zimmerman and 
Leo M. Conrad, July 1982, page 378. -Steve 

Data Defenders by Ring 
King. They're the finest quality 
protection you can buy for the 
information you have stored 
on 5/4" mini -diskettes and 
printout. 

The Ring King 070 Tray holds 
70 mini -diskettes in a tough 
copolymer shell with security 
lock. The Ring King Flip File II 
binder holds 20 mini -diskettes 
and converts to a desktop 
index. Ring King Looseleaf Files 
are punched to fit standard 3- 

ring binders. Ring King Data 
Binders hold up to 8 "of 91/2 "x 
11" or 147/8" x 11" unburst 
printout. 

Ask for Ring King Data Defen- 
ders at your computer supply 
dealer. Or send for our free, full - 
color catalog of computer sup- 
port products. Write Ring King 
Visibles, Inc., 2210 Second Ave- 
nue, P.O. Box 599, Muscatine, 
Iowa 52761. For customer serv- 
ice, phone (800) 553 -9647, in 
Iowa )319) 263 -8144. 

DATA 
DEFENDER.. 

Rina 
King 
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CARRIER -CURRENT MODEM 

Dear Steve, 
I am in the process of building your power - 

line carrier -current modem (August 1983, page 
36). I have had no problems except locating a 

few of the components listed in the schematics. 
If possible, would you supply me the part 
number and manufacturers for the following 
components: 0.22 -µF. 600-V capacitor (line - 
coupling capacitor) and fused capacitor (line - 
to -line coupling). 

FRED MATHEWS IR. 

Las Vegas, NV 

1 n this day and age of microelectronics, find- 
ing high -voltage capacitors is becoming more 
difficult. Few computer or electronics supply 
houses carry the 600-V capacitors used in my 
article on carrier -current modems. However, 
any electronics supply house that handles 
radio or television components will surely have 
the 0.22 -pF, 600-V capacitor. A typical part 
number for such a capacitor is Sprague 6PS-22 
(orange drop -dipped tubular). 

The fused capacitor is exactly what it implies, 
a capacitor with a series fuse to provide pro- 
tection in case of capacitor failure. Since the 
current through the capacitor is small. any low- 
value (I -amp) fuse will suffice. -Steve 

TELETYPE PARTS 

Dear Steve, 
I have an old TDR33'Ièletype (an ASR33 with 

a paper -tape punch /reader). The tape reader 
has a few parts missing, and the feed wheel is 

broken. Is there any place to get parts for these 
old machines? 

DOUGLAS COOK 
Exeter, NH 

Amateur -radio operators used Teletypes for 
radioteletype transmission long before their 
application to personal computers. While solid - 
state units are now more popular, there is still 
some interest in the older units. 

A scan through a recent amateur -radio 
magazine revealed the company 7ypetronics, 
POB 8873, Ft. Lauderdale, FL 33310. A self - 
addressed, stamped envelope will bring a list 
of parts, supplies, and gears. 

Also, Teletype parts may be available from 
Morris Precision Parts Co., POB 157, Morris 
Plains, NJ 07950, (201) 993 -9669. -Steve 

IN 'ASK BYTE," Steve Garcia ansxers ques- 

tions on any area o /microcomputing. The most 

representative questions received each month will 
be ansuered and published. Do you have a nag- 

ging problem? Send your inquiry to 

Ask BYTE 
do Steve Garda 
POB 582 
Glastonbury. CT 06033 

Due to the high volume of inquiries personal 

replies canna be given. All letters and photo- 

graphs become the property o /Steve Ciarda and 
cannot be returned. Be sure to include 'Ask 
BYTE" in the address 

www.americanradiohistory.com

www.americanradiohistory.com


CLUBS & NEWSLETTERS 

MODUS OPERANDI 
MODUS. the Modula -2 Users 
Association. first met in Zürich. 
Switzerland. as part of the 8th 
International Conference on 
Programming Languages and 
Program Development. It is 
made up of a nucleus of institu- 
tional and corporate charter 
members that includes the ETH 
Institut für Informatik (Zürich). 
Volition Systems Inc. (Del Mar. 
California). the Modula Research 
Institute (Provo. Utah). and 
Logitech Inc. (Palo Alto. Califor- 
nia, and Appels. Switzerland). 
MODUS plans to produce a 

quarterly newsletter. Modula -2 

News. Although the association 
has offices in Zürich. contact 
MODUS. do the Pacific Systems 
Group. POB 51778. Palo Alto. 
CA 94303. 

EPSONS IN BRITAIN 
The HX- 20IOX -I0 (International) 
Users Group. specializing in in- 

formation about Epson prod- 
ucts, enables members from 25 

countries to exchange informa- 
tion on peripherals and soft- 
ware via its monthly newsletter. 
Members are offered introduc- 
tory prices on items premiered 
in the newsletter and can fur- 
ther benefit from educational 
articles, program listings, and 
free software bonuses. Members 
can also exchange programs 
and ideas via an electronic mail 
facility, the Closed -User Group 
Network, on Telecom Gold. In 

addition, the group provides 
consultants who for a moderate 
fee, give demonstrations to 
Epson end -users. Contact 
Terence L. Ronson. HX- 20I0X -10 

(International) Users Group. 25 
Sawyers Lawn, Drayton Bridge 
Rd.. London W13 OIP, England. 

HEATH USERS IN LEHIGH 
VALLEY, The Lehigh Valley 
Heath Users Group (LVHUG) 
welcomes all Heath /Zenith users 
to loin the newly formed club. 
The meetings are informal 
gatherings held at Lehigh 
University at I p.m on the last 
Saturday of every month. Up- 
coming plans include selection 

of club officers and determina- 
tion of dues to cover postage 
of a monthly newsletter, which 
is presently distributed at the 
meetings. The newsletter covers 
minutes of the last meeting, 
goals of the club. and sug- 
gested future presentations. An 
exchange column is planned for 
members who wish to exchange 
their equipment. At this time, 
no dues have been set. Call 
Carol Bloch for details at 12151 

770-4640, or contact lames 
Batug. LVHUG, 1425 North 
Broad St., Allentown, PA 18104, 

(215) 770-5993. 

CLASSROOM CREATIVITY 
Creative Word Processing in the 

Classroom is for educators who 
want to explore the use of com- 
puters in developing childrens 
reading and writing skills The 
three annual editions -fall, 
winter, and spring -have cola - 
coded sections relevant to ad- 
ministrators, librarians. and 
teachers of kindergarten 
through grade 12. Lessons 
discussions of hardware and 
software, and articles on educa- 
tional theory are written by 
educates with experience in 

several computer -assisted 
creative -writing projects. A 

subscription is $9 a year. Write 
to Creative Word Processing in the 

Classroom. Suite 365, 2210 
Wilshire Blvd., Santa Monica, 
CA 90403. 

LEGAL REVIEW 
The Computer Law Newsletter, a 

publication from Delphi Data of 
Riverside, California, is a con- 
cise review of legal issues in the 
rapidly changing software in- 
dustry. It reviews current cases 
and offers suggestions about 
protecting computer software, 
acquiring rights to software, and 
marketing software. A subscrip- 

tion to the bimonthly publica- 
tion is 096 for one year. Access 
is available via modem at no 
extra charge. Fa details, contact 
Clyde Sparks, 3425 Meadow - 
view Dr.. Riverside, CA 92503, 
17141 689-7408. 

A LEGACY FOR IUNIORS 
The first bulletin -board service 
(BBS) for use exclusively by 
owners or potential owners of 

the IBM PCjr is open 24 hours 
a day at 14021 466 -8114. Legacy 
Technologies Ltd. of Lincoln, 
Nebraska, is offering the public 
service as a forum for the ex- 
change of technical and general 
information about the PCjr. Both 
technical and nontechnical users 
can communicate with other 
users, dealers. and distributors. 
Questions can be answered by 
Legacy engineers within 24 

hours. Contact Greg Brehm, 
Legacy Technologies Ltd.. 4817 
North 56th St. Lincoln, NE 
68504, 18001 228 -7257: in 
Nebraska, 14021 466 -8108. 

MAC NEWS OF SAN DIEGO 
The San Diego Macintosh Users 
Group meets on the fourth 
üédnesday of every month. 
Membership is free. but to 
receive the monthly newsletter, 
San Diego Mac News, you must 
pay a subscription fee of SI5. 
The newsletter is prepared and 
produced using a Macintosh. 
Columns include the Chairman s 

Caner, Editor s Note. Minutes, 
and a Gallery. Articles. drawings. 
letters. or other contributions 
related to the Apple Macintosh 
or Lisa are welcome. For further 
details. contact the San Diego 
Macintosh Users Group, POB 
12561. La Jolla. CA 92037. 

FREE ADVICE FOR USER 
GROUPS, A monthly help col- 
umn is available to all user 

CLUBS & NEWSLETTERS is a forum for letting BYTE readers know what is hap - 

pening in the Mcrocomputing community Emphasis is given to electronic bulletin -board 

senices, dub -sponsored classes, community -help projects. field trips, and other activities 

outside of routine meetings. Of course we will continue to list new clubs their ad- 

dresses and contact persms and other hfamation of interest. To list everts on schedule, 

we must receive your information at least four months in advance. Send information 
to BYTE. Clubs & Newsletters. POB 372. Hancock, NH 03449 

groups for the price of the 
postage. The columnist offers 
help for frustrated users and 
guarantees a reply on questions 
about CPIM, Pascal, UNIX. 
XENIX, WordStar, MailMerge, 
programming techniques, and 
criteria for selecting software 
and microcomputers. For de- 
tails. write B Bhavisyat Land of 
the Blind. Route I, Box 318, 

Moundsville, WV 26041. 

MAC SUPPORTS THE COM- 
MUNITY. The founder of Club 
Mac offers a free Macintosh 
communications program, a 

monthly newsletter. access to an 

on -line idea exchange, and a 

professionally staffed help line. 
Current or prospective Macin- 
tosh owners, software or 
peripheral vendors. Mac artists. 
and other interested persons 
can loin by sending $35 in an- 

nual dues to Club Mac, 735 
Walnut. Boulder, CO 80302, 
13031 449-5533. 

FIND OUT HOW 
The Computer Analyst & Pro- 
grammers Association (CAPA) 
consists of professional people 
working with computer hard- 
ware and software. Practical 
guidance is submitted by 
members to improve program- 
ming languages, operating sys- 
tems, system documentation, 
and input/output I1I0I devices. 
The focus is on CPIM, MPIM, 
MS -DOS operating systems, 
BASIC, Pascal, FORTH, and 
hardware -interfacing capability. 
For information, send a self - 
addressed stamped envelope to 
CAPA, POB 5762, Rockford, IL 

61125-0762 

CO-OP ITEMS FOR EPSONS 
The National Epson OX -10 

Users Group IEUGI produces a 

bimonthly newsletter that lists 
items that can be bought at a 

discount by members. contains 
numbers of public BBSs for the 
Epson OX -10 that span the con- 
tinental US. and provides news 
and comments on topics of in- 
terest to Epson users. The 

Icordinuell 
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EMACS"TM 
FOR UNIX, 
MS-DOS& 
VMS UniPress 

Product 
UPDATE 

You can now run the famed Gosling EMACS on your VAX, 
Sun, Pyramid, Cyb, Callan, Masscomp, Integrated Solutions, 
Apple Lisa, Pixel, Charles River Data, Perkin Elmer, Dual, 
Momentum, Cadmus, Tandy Model 16, NCR Tower, Fortune, 
Apollo, HP9000 and the ist goes on! 

UniPress Gosling EMACS: The famous multi- window full - 
screen editor. Edit several files at once. Interprocess com- 
munication on UNIX and VMS. Extensible via macros and 
the built -in compiled MLISP language. 
UniPress Gosling EMACS: The ultimate programmer's 
tool: C, Pascal and MLISP language assist. EMACS 
manages execution of Unix makefiles, and automatically 
points to lines containing errors in the source code. Keys 
can be bound as desired, macros can be named, customized 
MLISP routines can supplement the many included 
packages, and much more! 
UniPress Gosling EMACS: Use EMACS as your session 
manager- Divide your screen into a "shell window" to run 
commands, and one or more source file windows. 
UniPress Gosling EMACS: Runs under Unix 4.1/4.2, 
System IIIN and Version 7. VMS and MS -DOS too! 
PRICES: UNIX: $395 /Binary; $995 /Source 

VMS: $2500 /Binary; $7000 /Source 
MS -DOS: $375 /Binary; $995 /Source 

(Requires at least 384K) 
Call us with your hardware type. 

ALSO NEW! MINIMACS - Special efficiency -conscious 
EMACS for Unix. Runs on a wide range of hardware types. 
MINIMACS: Faster and smaller version of the famed 
Gosling Emacs. Its features include full screen editing, 
multiple windows allowing several files to be edited 
simultaneously, full EMACS keybindings, macro capability 
and many more powerful Emacs features, such as com- 
mand output being directed to a window. 
MINIMACS: Minimizes your resource load and is much 
smaller than the vi editor. 
Price: $375/Binary; $795 /Source 

UNIPRESS OFFERS A FULL LINE OF 
SOFTWARE FOR UNIX, VMS AND MS -DOS. 

Lattice®C compilers to the 8086-family; both native and 
cross. Write programs on your mainframe for execution on 
the IBM -PC, etc. (Cross compilers for UNIX and VMS.) 

Window Shell: Multiple windows on any CRT! 

Q-CALC Lex Phact IRDB The Menu System UniCalc 
Full UNIX System V Operating System for the Apple Lisa 
and much more powerful software. 

Call or write for more information. 

UniPress Software, Inc. 
2025 Lincoln Highway, Edison, NJ 08817 

201-985-8000 Order Desk: 800- 222 -0550 (outside NJ) 
Telex: 709418 

Mastercard and Visa 

EMACS and MINIMACS are trademarks of UniPress Software, Inc. Unix 
is a trademark of Bell Laboratories VMS is a trademark of Digital 

Equipment Corp. MS -DOS Is a trademark of Microsoft 
Lattice C and UniCalc are registered trademarks of Lattice Inc. 

IBM -PC is a trademark of IBM. 
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CLUBS & NEWSLETTERS 

membership dues are $25 per 
user: $15 per student user. For 
information, contact EUG, Box 
1076, Lemont, PA 16851, (814) 

237 -5511. 

LIBRARY MICROCOMPUTER 
DATABASES, The Public Library 
Association Thsk Force on the 
uses of microcomputers in 

public libraries is compiling na- 
tional and regional databases of 
library microcomputer users. 
For details, contact Phil Clark, 
216 South 4th Ave, Highland 
Park, NI 08904. 

6809 PEOPLE UNITE 
People with an interest in 
MC6809 machine code and the 
6809's hardware applications 
can join a user group that is 

based in England but welcomes 
an international audience. The 
bimonthly newsletter will cost 
£75 and will feature software 
and hardware sections, an 
assembly -language course for 
updates, advertisements, letters, 
and articles of interest to 6809 
enthusiasts. For details, contact 
Paul Hill, 28 Woburn Rd., 

Launceston, Cornwall PLI5 7HH, 
England. 

HERO ROBOTS ORGANIZE 
The Hero Resource Exchange is 

an organization for the benefit 
of Hero I owners to exchange 
information, programs, and 
ideas about their robots. For 
details, contact Walter Glod Jr., 

10802 Condrey Ridge Court. 
Richmond, VA 23236. 

EVENS AND ODDS OF 
SECAUG, The South East Con- 
necticut Apple Users Group 
(SECAUG) meets at 7:30 p.m. 
every month. In odd -numbered 
months, the group meets every 
third Thursday at the Groton 
Public Library: in even - 
numbered months, it meets 
every third 'Tuesday at the 
Mohegan Community College in 
Norwich. Special- interest groups 
include DOS, machine language, 
and BASIC programming. The 
group maintains a library of 
public- domain software in disk 
format and produces a monthly 
newsletter, Statements, a subscrip- 
tion to which is included in the 
$20 annual membership fee. For 
details, contact Warren Nord- 
gren. 42 'Ièrry Rd., Gales Ferry, 
CT 06335. (203) 464 -9372. 

MALDEN CATHOLIC HS 
ACTIVITY, Students at the 
Malden Catholic High School 
and members of the Malden 
Catholic Computer Club pro- 
duce the MC Microcomputer News 

six times during the school 
year. Although the focus is on 
Radio Shack's TRS -80 Models III 

and 4. the newsletter also 
covers Apple Logo, BASIC pro- 
gramming tips, printer informa- 
tion, a glossary, and suggested 
periodical readings. Readers are 
encouraged to contribute com- 
ments and criticism. Newsletter 
exchanges are welcome. For fur- 
ther details, contact MC 
Microcomputer News. Malden 
Catholic High School, 99 Crystal 
St., Malden, MA 02148. 

SOFTWARE LAW UPDATE 
The coverage of Software Protec- 

tion, a monthly publication, in- 
cludes international develop- 
ments and software -licensing 
law relevant for software vend- 
ors, users, and legal advisors. 
The expanding editorial board 
is international. A sample copy 
is S 5: a year's subscription is 

S72: and S90 covers airmail out- 
side the US. For further infor- 
mation, contact Law & 'Iéch- 
nology Press, 1112 Ocean Dr. 

á201, Manhattan Beach, CA 
90266. 

BILINGUAL MEDICAL JOUR- 
NAL, Micromed, devoted to 
practical applications of micro- 
computers in medicine, is a 

nonprofit, independent group 
that produces a monthly news- 
letter in English and Italian. Ex- 
changes with other newsletters 
are welcome. The $10 member- 
ship fee outside Italy covers the 
cost of printing and mailing. For 
details, contact Francesco Di 

Girolamo, V.le della Rimem- 
branza, 2 5. 66034 Lanciano, 
Italy. 

EPSON USERS UNITE 
An international Epson users 
group provides access to a 

remote BBS throughout the 
country. The 32 -page monthly 
newsletter, EpsonConnection, will 
contain information on forming 
regional groups for Epson 
users. The annual fee is $24. 
For details, contact Carolyn Mc- 
Carthy, EpsonConnection, POB 
14027, Detroit, MI 48214, (313) 
822 -0090. 
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WHY INVEST $90 IN MODULA -2 
BECAUSE YOU'RE COMPETING WITH PEOPLE 

WHO BELIEVE THE BEST PROGRAMMING METHOD 
IS THE ONE THEY ALREADY KNOW. 

Whoever decided to make the switch 
from Roman numerals to a more efficient 
notation for doing arithmetic should be a 

hero. Fis friends probably reacted as if 
he'd asked them to learn a whole new 
language. We think you'll see the parallel 
with Modulo-2, epecially after you try it. 

Niklaus Wrth, creator of Modula -2, 

asserts that Modula -2 is an abstract tod 
for the construction of computing 
machinery: "In my opinion, ihe term pro- 
gramming language is ill chosen and 
misleading. Program ndah'onwould be 
eminently more appropriate:' 

We're not proposiig that you learn a 

"new language" That wolid be like argu- 
ing the merits of English versus French. But 
it does make serse to avdl you rsdf of the 
most efficient known technology for con - 
trolling computing machinery-while your 
competition is left in the dark ages. 

Compared to Modula -2, whatever pro- 
gam notation you're now using is like 
doing your arithmetic in Roman Numerals. 

In this limited space, we won't try to 
prove that Modulo-2, is ihe best available 
competitive tool forme serials computer 
ertrepreneur. "Such matters," according to 
Frank Herbert (DUNE), "can only be tested 
in the crucible of survival, not h the play of 
symbols:' 

The question is, for $90, can you afford 
not to test our claim? No other company in 

history has made it as easy for you to do 
business. Our entire object- program 
licensing agreement is on this page. So 
put some distance between yourself and 
those who believe ihe best programming 
method is ihe one they already know. 

MODULA -2 COMPILERS FOR IBM PCs, 
MACINTOSH, LISA AND Is -S90 

Modula -2 compiler and interpreter with 
enhanced, bit- mapped graphics, inter- 
rupts, and extended -memory support cre 
supplied on diskette for Apple's Osa, 
Macintosh and II computers; IBM's PC, 
XT and compatibles (MS -DOS 2.0); and 
others soon to be announced, including 
68000 systems under UNIX. Documenta- 
tion is on diskette. Compiler and library 
sources are available under separate 
license. 

PASCAL -TO- MODULA -2 CONVERTER-S100 

Invaluable to all who have Pascal invest- 
ments, at whose Pascal programs gener- 
ate too much code to run on the Apple Ils, 
it will run on any of the mentioned 
systems. 

MODULA -2 ACCELERATOR CARDS FOR 
IBM AND APPLE -$245 

If you don't wait to waste the memory 
and go to a full, compiled Modula -2, our 
accelerator cards increase execution 
speed of our modified Modula -2 inter- 
preters by a factor of four Accelerators 
are available for the Apple Ils, and the 
IBM PC, XT and compatibles. 

THE IDEAL MODULA -2 ENGINE 

We'd loveto introduce you to the Lilith. 
It's a workstation computer with bit -map 
graphics, three- button mouse and a bit- 
slice processor. The Lilith was designed 
by ihe original Modulo -2 team atihe 
Swiss Federal Institute of Technology 
(ETH) as ihe ideal Modula -2 engine. Over 
200 have been placed into academic 
and research environments. Now Modula 
Corporation makes a commercial version 
for your more demanding problems. Just 
call 800/LILITH2to hear about customer 
benchmark reports 

OBJECT PROGRAM LICENSE 
Join us in a commiimentto persond 

integrity Our prices are fair. Unlike pro- 
gram license agreements you can't help 
but violate, we've tried reTHlA1King a few 

things Perhaps we can stat a trend that 
makes violation of anothe(s intelectud 
property unfashionable. Without all the 
"whereas" and "herewith" language, 
here's our attempt to transfuse integrity 
into the entrepreneurial bloodstream: 

You eeto kelthenlonmlÒn we send you as if 11 

were a ooek, win the exception., pu are granted the 
VI to woke backup Copes. Smpp, Pournde logic! 

else emit cr.-book" adogy, you are( ree to 

IMP a; boo lo onakuk house (or COnpuler) win 
pp ins, 

computer) 
meS, )nova sorneore a put 00m 

hlae (or n co mot emu/onerously rod 1 

eonbey, you con loon yore Amok to o IIrrst BI litre 
eon be no possibiltly can read n a IM some nme. 
You Trey sei your book, orwy a Irks new owns agrees 
to Ireae son's ts (wrCl means o ey of Ina 
agreement. sgned new owner. rats! send To 

us). Finally. 
your 

as in bmk.JCcksimegny to 

authr your namelahsame of ins ieq inmle 
author 

Astor our warrant. 
days 

sfor reel nary b2 sal 
returnee wean INdy doys for replacement Bul lust Ike 
any orner sell nee Amok, As Value to yOu is wrlplyou 
roue rt a No maker now be 

were 
d damages you' Me, 

or Ind of you customers, were end migakd to do 
aryilmg wnalsoeer about It 

Now, it's time to play "How'd-you -like- 
to- see -something -redly- scary?" When 
you send us your check or credit card 
authorization, enclose this page (or a 

copy) with an original signature. Violate 
this agreement of htegrly, and you'll get 
a doozer of a course h integity at the 
claws of our attorneys; and they'll tell 
your mother. 

MODULA 
C O R P O R A T I O N 

reTHINK 
950N. aniversty Ave, Prov0,UT84604 

80V375-7400 or 800/LLITIQ 

l addition to i11101motion m he LW, 
Please send me Me Modulo-2 Compiler al S90 lot Me 6M PC of XT, of the Apple IS, Les e 
the Mocrdosf 
Pleosesend me the Pascd-to-Modulo- 2C0nvete al4100Ice the WPC of XT, of Me Apple IS, 

Les or the Macintosh 
Please send me the MOdub2Accelealaat S2491o11he Apple II or the O IBM PC WT. (Note You 
must also lave ordered Me modif ied compiler below) 
Please send me the Modulo -2 Compile, for use with the accelelalo101540. 

Ube residents include 6 %sales lox. 
SIO bonding and shipping is included lot d ceders 

4 Totol amount enclosed /authorized. 
tyógnature , besides being a possible credit cad auMadetion. Ìndiceles my ogleement to all 

My check is enclosed 
Please Oil my VISA /E MASTERCARD 

Gore Wet [woan 
Syskae ede 

fi.Nype lulrETe Ida 

CsWerry wan. 

Weals 

Cry Sole 2 r 

©1084 by Modula Corporation. eppk AppleC sparer Inc.. IW" IIMCOrp.. MS-DOS - Morose Corporation. UNIX. Bull Lahromes. k. Advertising spy by Genghis. 
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S omeb o 
has to be better 
than everybody 

else. 
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It's inevitable. 
Somebody is always more determined. 

Works harder. And winds up on top. 
Take Dysan, for instance. 
We were the ones who helped 

develop the first 51/4" flexible diskette. 
And while everybody else was trying 

to figure out how to make them, we 
were busy making them better. 

With superior materials. A special 
lubricant and jacket liner that extend 
diskette life. 

Unique manufacturing techniques. 
Like our burnishing process that helps 
eliminate read /write errors. 

And an almost fanatical corporate 
commitment to quality. 

What does all this mean to you? 

Every Dysan diskette you buy will 
record and retain all your data all the 
time. For as long as you own the diskette 
and treat it right. 

Dysan. 
We're not just like everybody else. 
Dysan 5Y4" and 8" flexible diskettes 

are available at your computer products 
dealer. 

Call toll free for the name of the 
Dysan dealer nearest you. (800) 551 -9000. 

Dysan Corporation, 5201 Patrick 
Henry Drive, P.O. Box 58053, Santa Clara, 
CA 95050, (408) 988 -3472. 

Dysan n 

Circle 116 on inquiry card. 
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Condor's 
IBM'MPC- compatible file management software is 
one of the easiest and most complete MENU 
assisted file managers today, and for just $ 195. 

Would you buy a file manager that can't add two numbers? Of course 
you wouldn't. PFS FILE''" contains no arithmetic capability and can't 
even balance a checkbook! 

Condor jr. offers all the benefits of PFS FILE M plus the ability to easily balance your check- 
book, total your purchase orders, average grades and even monitor your tax deductible 
expenses. This is in addition to your normal mailing list and other file management tasks. 
Unlike PFS FILE "m, Condor jr. also offers report writing at no additional cost. 

Condor jr. allows you to upgrade to Condor3 and save money as your needs grow. You can 

move to a fully relational database without redoing your system. A 5195 discount off Condor3 

also makes it easier. 

Since Condor has years of data management experience - we have a proven growth path 
for you. Condor jr. has been especially designed for the first time 

user. Not surprisingly, it is designed directly from Condor 3 -a 
fully relational database that is being used in over 100,000 
businesses today. 

To find out more about Condor jr. and the demonstration - 
pack software, see your personal computer dealer, or call 

1 -800- 221 -8479 (in Michigan call 
0- 313 - 769 -3992 collect) for the dealer nearest you. 
IBM is the registered trademark of International Business Machines Corp. 

PFSFileis the registered trademark of Software Publishing Corp. 

It) 2051 South State Street Ann Arbor, MI. 48104 313 -769 -3988 
condor 

Circle 77 on inquiry card. 
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BO.OK REVIEWS 

PROGRAMMING 
IN MODULA -2 
Niklaus Wirth 
Springer - Verlag 
New York: 1983 

176 pages, $16.95 

THE ELEMENTS OF 
FRIENDLY SOFTWARE 
DESIGN 
Paul Heckel 
Warner Books 
New York: 1984 

224 pages. 88.95 

THE ABC'S OF 
DEVELOPING SOFTWARE 
Sheldon D. Softky 
ABC Press 
of Silicon Valley 
Menlo Park. CA: 1983 

144 pages, $13.95 

THE PROGRAMMER'S 
CP /M HANDBOOK 
Andy Johnson -Laird 
Osborne /McGraw -Hill 
Berkeley. CA: 1983 

500 pages. $21.95 

PROGRAMMING IN MODULA-2 

Reviewed by David D. Clark 
User friendliness is one approach discussed in a review of two books 

on software design this month. 

By now, everyone has heard about 
Niklaus Wirth's new language, 

Modula -2. You've probably also heard 
that it will be the programming language 
of choice in the near future, replacing 
Pascal and preferred over Ada. For these 
predictions to come true, however, peo- 
ple have to learn the language. Niklaus 
Wirth's book, Programming in Modula -2, is 
designed to teach programmers the fun- 
damentals of the language. 

Professor Wirth describes the ra- 
tionale behind the development of 
Modula -2 in the book's preface: 

In 1977. a research project with the 
goal to design a computer system (hard- 
ware and software) in an integrated ap- 
proach. was launched at the Institut für 

Informatik of ETH Zürich. This system 
(later to be called Lilith) was to be pro- 
grammed in a single high -level language. 
which therefore had to satisfy the require- 
ments of high -level system design as well 
as those of low -level programming of 
parts that closely interact with the given 
hardware. Modula -2 emerged from care- 
ful design deliberations as a language 
that includes all aspects of Pascal and ex- 
tends them with the important module 
concept and those of multiprogramming. 
Since its syntax was more in line with that 
of Modula than with Pascal's, the chosen 
name was Modula -2. 

The text of the book was prepared in 
camera -ready form using a Lilith mini- 
computer and printed with a laser 
printer. All of the programs to format 

the text, control, and interface 
to the printer were also writ- 
ten in Modula -2 on a Lilith. 

STRUCTURE 

The book is divided into five 
parts followed by the 
technical Modula -2 report 
(mentioned later in this 
review in more detail), two 
appendixes, and an index. 
The first nine chapters 
describe the basic concepts 
of variables, expressions, 
statements, and simple data 
types. Although the preface 
states that the book is in- 
tended for persons with 
some knowledge of pro- 
gramming, in several in- 
stances it goes into detailed 
discussions of very elemen- 
tary concepts, explaining, for 
example, that the order in 
which statements are ex- 
ecuted affects the outcome 
of a calculation. 

The next five chapters ex- 

plore the concept of the sub- 
program or procedure. This 
second part starts with an ex- 
planation about breaking 

down a large problem into simple parts, 
which can be further subdivided. It is 
this process of stepwise refinement, of 
yielding simple tasks that can be imple- 
mented in single procedures, that is the 
power in any programming language. 
The reader is also introduced to the 
ideas of locality or scope, recursion as 
a programming strategy, and the 
methods of transferring parameters and 
results to and from procedures. 

The third logical division of the text 
begins with chapter 15 and covers the 
concepts of data type and structure. In 
a general sense, the purpose of com- 
puter programs is to perform some 
useful transformation on some piece of 

(continued) 
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BOOK REVIEWS 

data. Using an appropriate data struc- 
ture facilitates the implementation of a 
program from such a transformation. 
One of the great strengths of Pascal, 
and now Modula -2, is the richness of 
this capability. This section of the text 
describes the data -structuring facilities 
clearly and completely. 

OVERVIEW 

The first 22 chapters can be skimmed 
by an experienced Pascal programmer 
with little chance of missing anything 
important. Modula -2 has several 
changes in syntax from Pascal, usually 
well- designed extensions and refine- 
ments. With the exception of some in- 
teresting examples, though, we've seen 
it before. 

The really interesting stuff begins with 
the exposition of modules in chapter 
23. Modules, familiar to people already 
acquainted with UCSD Pascal UNIT or 
Pascal Plus's ENVELOPE, provide a 
means of grouping related tasks into 

separately compiled pieces for inclusion 
in libraries. This capability to logically 
group related procedures further 
enhances the process of stepwise re- 
finement. 

After presenting the module in 

various forms, the book provides ex- 
amples for the implementation of com- 
mon tasks such as character input /out- 
put (I/O) from video terminals and file 
stores. As withtheC programming lan- 
guage, I/O is not explicitly provided for 
by the language. This is because it is 
such a hardware -dependent activity. To 
be complete, each implementation 
should provide a library of modules 
containing procedures and data types 
to perform the functions required. 

The chapter on screen -oriented input 
and output is one of the most interest- 
ing in the book. It presents definition 
modules for line- drawing primitives, a 
mouse handler, and a window handler. 
As an aside, the Lilith minicomputer, on 
which Modula -2 was the systems' pro- 

gramming language, has a high- resolu- 
tion, bit -mapped display that is perfect 
for graphics- intensive applications. 

DETAILS 

In demonstrating the use of the line - 
drawing primitives, Professor Wirth 
returns to an example presented in one 
of his previous books, Algorithms + Data 
Structure = Programs (Prentice -Hall, 1976). 
The program generates a Sierpinski 
curve. This program was used to il- 

lustrate recursive techniques in the 
older book. The algorithm employs four 
mutually recursive procedures (A, B, C, 

and D). 

The program in the older book, which 
was written in Pascal, would not com- 
pile because some of the procedures 
had not been previously declared. To 
remedy the situation, Pascal provides a 
FORWARD statement. The situation in 
Modula -2 is slightly different: all objects 
at the same scope level are known to 

(continued) 

POWER THATWQUIT! 

DC -AC CONVERTER: #Ps400 19900 
Great for mobile computer applications. 
Sinescave output. 
3 separate grounded outlets. 

1 I0V Q 4A output. 
12 VDC input 
All loads up to 4(X0W combined (IF computer, printer, monitor). 
Filtered + Bypassed. 

Make Your Portable Computer Truly Portable. 

POWER BASE: #B400 19900 
Pros ides uninterruptahle power source for converter. 
Gives up to 30 min. backup if power tails. 
No power on switching tinte. 
Continuous on line operation. 
Status indicators. 
Auxiliary hatter input. 
Fan cooled. 

UNINTERRUPTABLE PS: #UPS400 299°° 
Combines DC -AC' converter with power base to slake an 
uninterruptahle power supply for your computer system. will run 
loads up to 400w. Measures just 6 "s 9 "x 12 ". 

10MB 49900 
COMPLETE #TD10 

(INTERNAL MOUNT) 

HD Backup May be used like a 10Mß Floppy! 
Single File Access Inexpensive Removeable Media 
Auto Loading Streaming Tape Mode 
Installs in a single '/ high 5''4" floppy slot 
Optional Standalone package' 
Low Power consumption + 12v @ .5avg, +5v @ .5avg 
For IBM, Apple', Atari', and many others. 
THE MOST COST EFFECTIVE MEMORY YET! 
(I) Cabinet, Cables, I'S NKit 99.00 
(2) Requires Special Controller NUDC 99.00 
(3) Requires Expansion Box 

INFORMATION & ORDERS (209) 295 -4014 
PS400 199.00 
0400 199.00 NAM[ 

UPS400 299.00 COMPANY 

Toll) 499.00 AD SS 

Kit 99.(10 CITY STA1(nP 

UDC 99.00 c uû: x "" `°`'P "" 

INTERSTAR CORP. 
Box 2008 
Pioneer, CA 95666 

Mover 
p AO sq"o,w.. 

CIA. C. COMPANY P.O. MAC) ) 
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lib 
COMPUTERS 

ALTOS 

586 -20 (8086, 512K, 5 Users. XENIX /RT, 20 MB 

Hard Disk & 1 Floppy) 5Call 

5Call 986 -40 (9 Users, 42 MB) 

COLUMBIA 

1600 -1 (128K, 2 Drives) 

1600 -4 (10 MB Hard Disk) 

1600 -VP (Portable) 

SCall 

$Call 

5Call 

COMPUPRO All Models $Call 

CORONA Desktop & Portable PC's 5Call 
DIRECT PC (128K, 2 Drives, 12" Amber) . $2425 

EAGLE 

PC -Plus 2 /PC -Plus XL 5Call 
Spirit -2 /Spirit -XL 5Call 
Turbo -XL (8086, 256K, 10 MB) 53995 
FRANKLIN 

CX Series (NEW! Apple DOS, MS -DOS, CP /M) 5Call 

ACE 1200 OMS (6502/180B, 2 Drives, WordStar, 

MailMerge, ACE Calc) $Call 

ACE 1200 OMS 10 Pkge (10 MB Hard Disk) 52449 

FUJITSU MICRO 165 (8086 /Z80A) $Call 

INTERTEC 

HeadStart VPU 512 (ZBOA /8086, 512K) . 5Call 

HeadStart VPU 1000 (1 MB RAM) 5Call 

NEC 

PC -8201A (w/ 16K RAM) 5479 

PC -8801A (Z80A, 64K, 2 Drives, 12" Monitor, 

WordStar, MailMerge, Multiplan, NBASIC) 51199 

PC- 8801 -16 (Optional 8086 w/ MS -DOS) . $Call 

SANYO 

MBC 550 -2 (8088, 128K, 1 DSDD Drive (360K), 
WordStar, CalcStar, EasyWriter) 5Call 

MBC 555 -2 (550 -2 Plus 1 Add. Drive, Mailmerge, 
Spellstar & Infostar) 5Call 

Double -Sided Drive Systems Available Now! 

SEEOUA Chameleon (IBM Compatible) .. . 

SWP Micro Computer Products 
Co- Power -88 Board (8088 w/ 256K) 

For KAYPRO 2, 4 & 10 5Call 
For MORROW DESIGNS Micro Decision $Call 

TARA IBM look -Alike (128K, 2 Drives) $1945 

TELEVDEO 

1605 (8088,128K, 2 Drives, DOS 20) 5Call 

TPC -II (Portable Version of Above) 5Call 

TITAN TECHNOLOGIES 

OX -PC (8088 w/ 192K) For EPSON OX -10 . 5Call 

VISUAL Commuter (IBM ComratiblePortable) 5Call 

$Call 

FOR IBM -PC & COMPAO 

AST RESEARCH INC. 

MEGA PLUS II (64K, Ser & CH) 5269 

SIX PACK PLUS (64K, Ser /Par, Clk) 5269 

COMBO PLUS (64K, Ser /Par, Clk) 5269 

I/O PLUS II (SerialPort, Clock/Cal) 5119 

* *OPTIONS ** 
Each 64K Increment Is 560 Installed. 
Serial /Parallel /Game Port 545 

OUADRAM 
EXPANDED OUADBOARD (S, P, Clock, Game) 

64K 5279 384K 5529 

QUAD 512+ (SerialPort, Maximum 512K) 

64K 5239 256K 5389 

QUAOCOLOR I (Video Board) 5199 
OUADLINK (6502 w/ 64K) 5479 

MICROFAZER 

Parallel /Parallel 

16K.. 5139 64K .. 5185 128K 5239 
Serial /Serial, Serial /Parl, Parl /Serial 

8K .. 5145 16K .. 5155 64K $209 

AMDEK MAI Board (128K, 640 a 400). . . $389 

CCS SuperVision (132 Column) $489 

HERCULES Graphics Board (720 0 348) $339 

INTEL 8087 Math Co- Processor $249 

DEALERS: 
WE BUY 

OVERSTOCKED 
MERCHANDISE Gon loch 

KEYTRONIC IBM Keyboard (5150) Sl89 

MA SYSTEMS PC Peacock (RGB & Composite, 

Parallel Port) 5269 

MICROLOG Baby Blue II (Z80B, 64K, Parallel & 

Serial Ports, Clock /Calendar) 5539 

PARADISE SYSTEMS Multi- Display Card . 

PLANTRONICS ColorPlus 

RANA 25 MB Oisk Drive w/ Controller . 

STB SYSTEMS Graphix Plus 

TANOON TM 100 -2 (DSDD Disk Drive) . . 

TEAC FD -55B (DSDD Thinline Drive) ... 
TECMAR Graphics Master (640 a 400 RGB) 

The Captain (w/ DK) 

1st Mate (w/ OK) 

5409 

5Call 

5Call 

5269 
$199 

$175 

5519 

5259 
5229 

FOR APPLE II /Ile, Franklin ACE 

ALS CP /M Card 

Smarterm II (80 Column Card) 

DIGITAL RESEARCH CP /M Gold Card w/ 64K 

FOURTH DIMENSION 16K RAM Card 

BO Column Card w/ 64K (Ile Only) ... 
INTERACT. STRU. PKASO Universal 
KOALA TECH. Koala Pad 

MA SYSTEMS Omnigraph 
MICROSOFT Premium Soflcard (Ile) 

Softcard (Apple/ Franklin) 

MICROTEK Dumpling -16 

ORANGE MICRO Grappler+ 
Buffered Grappler+ (16K) 

PCP Applicard 6 MHZ 

RANA Elite I 

Elite II /Elite Ill 

TG Paddles 

TRANSEND ASID 

5279 

$129 

5339 

555 

5129 

5125 

585 

579 

5279 

5229 

5149 

$109 

5169 

5249 
5249 

5349/5429 
510 

5125 

HARD DISK 

CORVUS 

Omnidrive: 11 MB 

Transporter .. 5399 Printer Server 
Network Mirror 5759 The Bank . 

DAVONG (Universal External) 
10MB 51925 21MB 

$1949 
5789 

$1749 

52645 

GREAT LAKES 

10 MB Internal For IBM 51059 

23 MB External (w/ Controller) $1799 

OCS 

10/20 MB (w /5 MB Cartridge Back- Up)$2995/$3495 

TALLGRASS 

12 MB External w/ Tape Back -Up 52799 

20 MB External w / Tape Back-Up $3149 

TANDON TM 5112 (10 MB External) $1449 

TECMAR 

RemovableCaitridgeWinchesterir PC (5 MB) 51529 

10 MB w/ 5 MB Cartridge in Chassis . 53149 

THOUGHT WORKS orSANYO: 10 MB 51875 

)(COMP 16 MB External (For IBM, Apple, Kaypro & 

Morrow Designs) $1749 

CALL FOR PRICES ON CONTROL DATA, DATAMAC, 

FRANKLIN, OUADRAM, RANA, SYSGEN 

DOT MATRIX PRINTERS 

ANADEX 

DP 9625B (60 CPS NLO) $1199 

DP 6500 (500 CPS, 15" Carriage) 52375 

C -ITOH Prowriter 1 8510 AP 5329 

DATASOUTH 0S -180 51149 

EPSON 

LQ- 1500. . 51149 RX -100 

RX -80 5279 RX-80 F/T . 

FX -80 5459 FX -100 

FLORIDA DATA (600 CPS, 4 Fonts) ... . 

INFO RUNNER Riteman Plus 

NEC 

P2 Pinwriter (180 CPS, 10" Carriage) ... 
P3 Pinwriter (180 CPS, 15" Carriage) .. 
OKIDATA 

M. 92 $Call ML 93 

ML 84(P) ... 5Call Pacemark 

$509 

$329 
$689 

52995 
5279 

$649 
5879 

5Call 

5Call 

MANNESMANN TALLY 

MT 160L .... 5599 MT 180L 5789 

PANASONIC KX- P1090/1091 5289/5339 
SMITH CORONA 0 -200 (120 CPS, NLQ 17 x16) 5459 

STAR MICRONICS 
Gemini 10X... 5285 Gemini 15X . . 

Della 10 .... 5409 Delta 15 

Radix 10 . .. 5589 Radix 15 

TEXAS INSTRUMENTS 

850 RD. 5489 855 RD 

TOSHIBA 

P1340 5789 P1350/1351. 
TRANSTAR T315 Color Printer 

LETTER QUALITY PRINTERS 
ABATI LO -20 (18 CPS,15" Carriage) ... 
BROTHER /DYNAX 

OX -15 (13 CPS, Diablo Compel ) 

HR -25 /HR -35 

COMREX ComRiter II (5K Buffer) 

ComRiter Ill (23 CPS, 15" Carriage) . 

DAISYWRITER 2000 EXP (48K Buffer) . 

DIABLO 

620 API . . 5799 630 ECS /IBM . . 

JUKI 6100 (17 CPS, Diablo Compel.) .... 5Call 

NEC 

2030 5685 2050 5815 

3530 51275 3550 $1595 
7710.... 51725 7730 51725 

OLYMPIA Compact RO /2 5459/5429 
ESW 3000 (50 CPS,15" Carriage) ... 51379 

DUADRAM Quadjet (Ink Jet Printer) .... $759 

OUME Sprint 1140 /1155 $1299/51479 

SILVER -REED 

EXP 500/550 5409/5519 
EXP 770(35 CPS,15" Carriage) $899 

STAR MICRDNICS PowerType (18 CPS). $339 

TRANSTAR T120/T130 5409/5569 

$389 
$549 
5699 

5759 

$Call 

$449 

5385 

5449 

$Call 

$449 

5709 

5985 

VISUAL 50/55 
WYSE 

WY -50 

WY -100 

ZENITH 

Z -29 5649 Z -49 
ZTX -10 5329 ZTX -11 

$559/$669 

5519 WY-15 

5659 WY-300 
5619 
5995 

5Call 

$389 

MODEMS 

ANCHOR 

Mark VII 5109 Mark XII 5265 

HAYES 

Micromodem Ile (w/ SmartCom I) .. 5245 

Smartmodem 30011200 5219/5499 

$2049 Smartmodem1200B (IBM) 5439 

NOVATION 

Access 1 -2 -3 5419 

J -Cat (Auto Orig /Answer, 300 Baud).... 599 

Apple Cat II (300 Baud) 5225 

212 Apple Cat II (1200 Baud) 5399 

103 Smart Cat (300 Baud) 5169 

103/212 Smart Cat (1200 Baud) 5399 

TRANSEND (Formerly SSM) 

Modemcard w/ Source (For Apple) 5239 
PC Modem Card 1200 (For IBM) 5419 

U.S. ROBOTICS 

Password (1200 Baud) 5315 

Auto Dial 212A 5449 

PLOTTERS 

AMDEK DXY- 100 /Amplot 11 5609 /5879 

ENTER COMPUTERS 

Sweet -P .... $Call Six Shooter.... $859 

HOUSTON INSTRUMENTS 

DMP- 40 -2... 5779 DMP -29 .... 51849 

OMP -41 . 52399 DMP -42 .... 52399 

PANASONIC VP -6801A $1349 
ROLAND DXY -101 /DXY -800 $539/$109 
STROBE Model 200 /Model 260 5529/5689 

MONITORS 

AMOEK 

Video 300/300A/310A 5135/5145/5159 
Color l+ .... 5269 Color II+ $419 

Color Ill + ... 5379 Color IV $709 

MONITECH 9 "/12" Green 585/595 
PRINCETON GRAPHICS HX -12 $489 

SR-12 (690 a 480) 5639 

Max -12 (12" Amber, TTL) $185 

OUADRAM Ouadscreen (17;' 968 a 512) $1439 

ROLAND 

MB -121G . .. 5135 MB -121A 

MB- 122G.... 5155 MB -122A 

CB -141 5279 CC -141 

SAKATA SC- 100 /SC -300. 

$145 

$165 

$559 

$259/$699 

TAXAN 
KG-12N 

210 (380 rc 262) 

USI Pi-2/Pi-3 

ZENITH 

ZVM-123A . . 599 ZVM-122A . . . . 

ZVM-135 (13", RGB/Composite, 640 a 240) 

5109 KG-12N/UY . . . . 5119 

5259 420 (640 x 262) 5439 

$CaII 

TERMINALS 

5105 

5459 

ESPRIT 

Esprit I 5Call Esprit II 5499 
Esprit Ill .... $Call ESP -6310 5589 

LIBERTY Freedom 110/200 $Call 

OUME 102/102A 5535/5549 
103/108 5849/5549 

TELEVIDEO 914/924 5519/5675 

950/970 $Call 

Personal Terminal $419 
w /300 Baud Modem 5528 

SOFTWARE 

ASHTONTATE dBAse II /III 5Call 

LOTUS 1 -2 -3 /Symphony 5319/5Call 
MBSI, STAR Accounting Software $Call 

MICROPRO WordStar Pro Pack (IBM) . 5399 

MICRORIM R:Base 4000 5309 

MICROSOFT Multiplan 5129 

PSI WordPlus -PC w/ BOSS 5349 

SATELLITE SOFTWARE WordPerfect 5259 

SOFTWORO SYSTEMS Multimate 5319 

SORCIM SuperCalc 3 5239 

MISCELLANEOUS 
SINGLE -SIDED DISKETTES 

3M 523 Dysan 529 

Marcell 526 Verbatim 523 

DOUBLE -SIDED DISKETTES 

3M 530 Dysan 538 

Maxell 537 Verbatim 531 

SURGE PROTECTORS 

EPD Lemon /Orange 545/599 
ULTIMA 539 

FOR COMMODORE -64 
CARD CO Card?+ G 569 

ORANGE MICRO Grappler CO 599 

HOUSTON INSTRUMENTS 

DT -11 Digitizer (1- Button Cursor) 5719 

DT -114 Digitizer (4-Button Cursor) 5779 

INTERACTIVE STRUCTURES Shuftlebuffer 32K 5219 

RANA 1000 Disk Drive w/ DOS (For Atar) S269 

CUSTOMER SERVICE 

401-781-0020 
ORDERS ONLY 

800. 843.4302 
150 Broadway, Suite 2212, N.Y., NY 10038 

Money Order, Cashier's Ck. Personal Ck (3 WeeksTo Clear) 

Add 3% MC /VISA. 5% AMEX Charge. Add 2% On COD Orders. 

APO Orders Add 0%. Add 3% Fn Net Terms. 
All Returned Non -Defective Merchandise Are Subject To 

20% Restocking Charge. 

GenTech Reserves the Riylt to Change Advertised Prices. 

i 
VISA' II 
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BOOK REVIEWS 

one another. This is the only example 
I could find in the book that even in- 

directly addresses the relaxed declara- 
tion sequence accepted by Modula -2. 
One of the improvements in the syntax 
of language relative to Pascal is that it 
allows for declarations of constants, 
types, variables, and procedures to be 
declared in an arbitrary order in ar- 
bitrary locations, within the same scope 
level. Such syntax allows global vari- 
ables to be declared right in front of the 
group of procedures that uses them. Al- 
though this fact can be determined from 
close examination of the formal syntax 
(in my case, by recourse to someone 
who is already an expert in the lan- 
guage), I think this new syntactical fea- 
ture should have been explicitly 
mentioned. 

The fifth division of the text consists 
of three chapters that cover language 
facilities for system programming and 
other low -level tasks. When Pascal was 
created, it was originally intended only 

to teach good programming practices. 
Because it was so easy to write reliable, 
structured programs in Pascal, several 
extensions of it were created to enable 
it to handle systems -level programming. 
The UCSD project, for example, wrote 
the entire operating system in its ex- 
tended version. In order to access the 
underlying hardware, programmers 
resorted to tricks to get the job done. 
Because of such practices, programs 
written in one variant often were not 
portable to implementations using a 
slightly different version. 

As stated in the preface, a major ob- 
jective in the design of Modula -2 was 
creating a general -purpose program- 
ming language that could also program 
low -level tasks. The topics discussed in 
the fifth division of the book include 
multiprogramming, concurrency, corou- 
tines, peripheral interfacing, and inter- 
rupts. While unleashing the programmer 
on these low -level facilities, an attempt 
is made to instill a sense of solid, sound, 

conservative design when using them. 
These language features enable the pro- 
grammer to greatly damage the system 
and should be used cautiously and 
deliberately. This part of the book is the 
most terse, possibly by design. My ad- 
vice is, if you don't understand what the 
text is discussing, don't even attempt to 
use the facilities described. 

Following the main body of the text 
is the "Report on the Programming Lan- 
guage Modula -2:' This document is the 
technical reference mentioned earlier 
that describes the language. It defines 
the standard language, at least until na- 
tional standards committees create new 
ones. While a book review need not 
comment on the technical merits of a 
language definition, a few comments on 
its presentation are in order. In this case, 
the most obvious observation is that it 

is understandable. The 2 5 -page docu- 
ment clearly specifies the syntax and 
semantics of the language. It is remark - 

(continued) 

Developing microprocessor software? 
Check out this exciting duo! 

Your IBM -PC 

1 

Our //-SeriesTM software 

A low -cost development system that handles most popular 
types ranging from 8 -bit controllers to full 32 -bit architectures 

Relocating Macro Assemblers 
AZ8 Z8Asm 5225 AZ80 Z80 /NSC800Asm 5225 
A804X 8048/41A Asm 5225 A8051 8051/52/44Asm 5225 
A8085 8080/85 Asm 5225 A8086 8086 -80286 Asm 5295 102 84) 

A6801 6800/01 Asm 5225 A6805 6805/14605 Asm 5225 
A6809 6809 Asm 5225 A68K 68000 /10 Asm 5295 
A6502 6502 Asm . 5225 AT99 TMS9900/95 Asm . ... 5225 
AT7000 TMS7000 Asm 5225 A1802 1802 -1806 Asm 5225 
A16032 INS16032 Asm 5295 103 84) 

Utilities 
XLINK Universal linker needed byallp- Seriesassemblers /compilers 5225 
XLIB Universal librarian usable with all{r- Series assemblers /compilers 5175 

Documentation only 
IPM- 00012AIMS -DOS) Generic assembler, linker & librarian 535 
CPU -ADDIXXI CPU -dependent addendum (specify CPU) ... 55 

Packages 
XLINK any assemblers including documentation 5575 

XLINK + XLIB +any 5 assemblers including documentation 5775 

SYSTEMS 

IAR SYSTEMS AB 
Box 23051, S -750 23 UPPSALA, Sweden 
Telephone: +46 18 14 43 14 

Telex: 76147 UPTRADE S 

Product Summary 
Assemblers: Machine instruction syntax is compatible with the chip - 

manufacturers assemblers Execute as single programs Generate 
absolute or relocatable code 132 significant characters in symbols 

Nested "include' files Self -explanatory error -messages Unlimited 
number of relocatable segments 32 -bit arithmetic Single precision 
IEEE floating point constants Optional local symbols in the object code 

Powerful recursive macro facility Multiple object modules from a 

single source file Cross. reference option and numerous list. control 
directives Conditional assembly Unified operation and 
documentation. 

XLINK: Relocates 8, 16 and 32 -bit operands Full support for 8086 - 
type segmentation Output in "standard" formats. Intel-hex, 
Motorola -S, TI, Millenium /Tektronix, RCA and a special format with 
symbols Automatic library search for compilers Single -line link 
command, or a multiple -line command mode with interactive control of all 
loading parameters Command file option Prompts for missing 
parameters Optional load -maps and cross-references Type -check on 
public /external declarations Range -check on relocatable objects 

Help- command, directory -list and informative error- messages. 

XLIB: Supports creation and /or maintenance of object code libraries 
Lists /Deletes /Moves /Updates /Renames or appends object modules 
Lists or renames segments, externals or entries Command structure 

and error -messages analogous with XLINK. 

Documentation: Generic 100-page manual in a ring binder Lots of 
examples on how to use the "standard" as well as the unique features 

4 -30 pages of CPU -dependent information delivered with each 
assembler. 

Requirements: Any PCDOS /MS -DOS - based machine 170 K or more 
user memory Serial port for download to target system. PROM -programmer 
or emulator. 

US DISTRIBUTOR: 
WESTICO 
25 Van Zant Street Norwalk, CT 06855 
(203) 853-6880 Telex: 643 -788 
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Member. BBB 
S.D. Chamber of Commerce 
NOMDA 

is your place to buy for SELECTION, SERVICE and SAVINGS. 
We know that your needs are not the same as everyone's, so we don't treat you "just like every one else." 

Your needs are special. That's why COMPUTERS and more... is your place to buy for... 

000 
il T 

_. =.0 ..` T,oInorrow' 

[BkOMPUTERS 
256K PC w/2 1750 
PC w/10 Meg &4.320 2495 
PC w/2.320K & 10 Meg3195 
Extended Warranty 
Available on Al Models 

APPLE 
Hot New OC 1150 

MAC - All Models CALL 
USA -AO Models CALL 
Apple IIE 750 

FRANKLIN 
New CX -2 Portable . 1295 
New CX -2C Portable 1595 
Ace 1000 699 
OMS System 
w /Monitor 1395 

Ace Pro Plus 995 

TELEVIDEO 
Model 1605H 3795 
Model 1605E 298 
ModelTPC II 2399 
Model 803H 3379 
Model 804 3399 
Extended Warranty 
Available on All Models 

COLUMBIA 
16001 2295 
1600.4 3299 
VP Portable 2349 

DeskTop w/2 Drives 2099 
Portable w/2 Drives 2099 
Models w Hard Disk CALL 
New Models CALL 

CONVERGENT TECH 
WorkSlate 995 
MicroPrinter 229 
Comport 149 

NEC 
8201A (Portable) 489 

APC -H01 2095 
APC-H02 CALL 
APC -H03 CALL 
APC -H04 2659 

TAVA 
PC w /Monochrome 
Monitor 1899 

PC w /Color Monitor 1959 

ZENITH 
DeskTop 151.21 2159 
DeskTop 151-22 2495 
Portable 161-21 2349 
Portable 161-22 . 2639 
CALL FOR PRICES ON 
KAYPRO SHARP 
COMPAQ EAGLE 
OTRONO NOVELLE 
NORTHSTAR ALTOS 
DEC EPSON 
SANYO ATARI 

ACCESSORIES 
IBM 

Hercules Color Card 199 

StarLink by DR! ... 1295 

Keytronic 5151 - 5151 Jr. 
209 
459 
229 

64 

Bi-Graphics I 

Bi- Graphics H 

Smart Cable by I.Q 
Jr. Extender by 
Fakon CALL. 

UltraPak b9TSENG 489 

UltraRam by TSENG 199 

Multi -Display by P.S. 399 

Plantronics Color Plus 389 
Orchid Blossom .... 290 
Orchid PCnet 389 
Orchid Combo ... CALL weeper Full Graphics 
wEVE DEr) System Saver FAN . 

AST 6-Pack 265 

Quad Link 469 

PC Saver 39 

TG Joystick 44 

64K Ram Chips .. CALL 

CALL FOR PRICE LIST!! 

APPLE 
Disc Washer Cari ... 199 

PrinterFace by P.P.. 64 

Graphicard by P.P.. 79 
Z -80 Card 69 

Touch Pad by Koala 84 

Microsoft Acces. . CALL 
Grappler Plus 109 
Vktex 80 Col w /Sh Switch 

179 

78 

67 

X P A N 
E W L O C R 

JUKI 
6100 18 Cps 419 

Tractor 109 

Cut -Sheet Feeder 529 

EP3ON 
FX -100 CALL 
FX-80 - 80 F/T CALL 
LQ -1500 .... ON SALE! 

at Prices You Can A 

t' [vs :'\ I 

TOSHIBA 
P 1351 Parallel 1589 

P 1351 Serial 1589 
P 1340 Parallel 789 
P 1340 Serial 789 

MANN -TALLY 
Spirit 294 
160-I 539 

ABAT I 160 -L 619 

LQ -20 Parallel 389 180 -I 769 
LQ-20 Serial 429 180-L 849 

DAISYWRITER 4201123 2369 
Daisy 2000 w /48 420-L 112 1939 
K Bui. CALL 440.1.111 1995 

Tractonfor Daisy 2000 440L -112 2199 
CALL Pixy -1P 539 

Cut -Sheet Feeder CALL Pixy-3P 629 

STAR 
STX -80 139 
Gemini 10X 269 
Gemini 15X 379 
Delta-10 389 
Delta-IS 569 
Radix 10 579 
Radix -15 639 
Power Type 389 

OKIDATA 
MicroLine 84 P .. CALL 
MicroLine 92 P .. CALL 
Pacemark 2350 P . CALL 
Pacemark 2410 P . CALL 

QUADRAM 
QuadJet 695 
IBM Kit 19 

Apple Kit 49 

NEC 
New! Pmwriter 2 . CALL 
New! Rnwriter 3 CALL 
2030- Paraiel 679 
2050 -Parallel 889 
3510 -R5232 1299 
3515 -RS232 1299 
3530 -Parallel 1279 

3550 -Parale! 1599 

Extended Warranties CALL 

FREE * 

SHIPPING 

SOFTWARE 
FOR PC & XT APPLE 

dBase Ill by Ash Tate 419 
Friday by Aston -Tate 199 
Bottom Line Strategist 269 
C Dex Packages(each) 39 
CPA Modules I thru 4 

(each) 174 

OZ by Fox & Geller 319 
Graphox 197 

Sales Edge 174 
Format Ile 104 
Knoware 64 
Master Type 27 
Micro Pro CALL 
Micro Soft CALL 

OZ by Fox & Geller 299 
Quick Code 219 

FrameWork by 
dBase Ill 419 

Friday 199 
Please by Hayes . CALL 
SmartCom II 87 

MayDay by Teletech 
Symphony by Lotus 
Upgrades for 1.23- . 

DESQ CALL 
hues. Any!. by Dow Jones 

Market Analyzer ... 249 

Market Manager ... 219 
PFS: Access 65 845: Access Ile .... 49 

PFS: File 89 PFS Fie I1 84 

PFS: Write 89 PFS: File Ile B4 

PFS: Report 84 The Handlers (all .. 149 

Bankstîket Writer 47 Terrapin Logo 99 

EasyWriter II by IUS 269 VersaForm 259 

CorrectStar by MicroPro 134 
BPI GL 267 

VolksWriter DeLux . 198 
P e Writer by Hayden 97 
Persona Pearl 194 
Dow Jones CALL 
Lock Smith 78 
Zork -I, II or Ill (each) 26 
Deadline 33 

Eight Simulator 11 37 
Jack Report 74 

R-Base by MicroRim 319 
WordStar ... ON SALE 
MBSI Real World CALL 
T.I.M. 329 
VersaForm 279 
Ask Micro (each) 389 

"MODEMS" 
HAYES RIXON 

II C Compatible wISB 259 R 103J ASYNC .... 2 

229 PC 212A IBM Internal 429 
399 PC 212A -WA 

219 wiASYNC Port ... 4 

539 R 212A -I RS232 .... 4 

199 NOVATION 
Access 1.23 399 

369 J-Cat 
357 103 Smart Cat 

212 Auto Cat 
384 Appie-Cat B 

DISK DRIVES 

MicroModem Ile 
SmartModem 12008 (IBM) 
SmartModem 300 RS232 . 

SmartModem 1200 -RS212 . 

ChronoGraph RS232 

U.S. ROBOTICS 
IBM PC Modem ... 
Password 300/1200 . 

VEN -TEL 
1200 Plus 

FRVEYOV 
B 

MONITORS 

Roland DG- I21 -G 139 Quadscreen w /Card 1650 

Roland DG 121 -A 249 Zenith 131 319 

Roland CB-141 319 Zenith 135 487 

Roland CC 141 595 Zenith 122 109 

Taxan 420 449 Amdek 310 159 

Texan Amber 119 Amdek Color N T 597 

Texan 415 499 NEC JC 1215 269 

RGB-80 col Ile 139 NEC JC 1216 397 
RGB Card Ile 89 Format II 119 

Quadchrome 559 ODEN 37 

TERMINALS Call 

FLOPPY DRIVES 
Full High 320K . , ... 209 

slim Line 3200 ..... 199 

Apple Compatible .. 159 

FUJI DISKETTES 
SS DD 22 

DS DD 27 

99 
189 

397 
229 

HARD DISK 
10 Meg Internal - . . 995 
QuarterMaster ON SALE! 
10 Meg External . 1095 

15 Meg External . CALL 
Bernoulli by (omega 2799 
QUADRAM TECMAR 

CONTROLL DATA 

SERVIC E 

WE OFFER EXTENDED 
WARRANTIES ON ALL OF 
OUR PRODUCTS. OUR 
EXPERIENCED 
TECHNICIANS 
ARE HERE 
FOR YOU! 

I Year Warranty Available 
COMPUTERS and more: ` 

TO ORDER. Phone orders invited using Visa, MasterCard, or bank wire 8625 Commercial Dr. La Mesa, CA 92041 
lransfers.Visa, MC NO SERVICE CHARGE Mall Orders may send charge 

card number (include expiration date), cashiers check, money order, or * taiìér - eíha v .y, ri 
personal check (allow 10 business days for personal or company checks to 

ygy¡ 

clear) Please add 3% (55.00 minimum) for UPS shipping, handling, and MasterCard 
insurance. All equipment is in factory canons with manufacturer warranty. 
Opened products not returnable. Restocking fee for returned merchandise 

Equipment subject to price change and availability. Retail prices differ from 

mail order prices. Calif. residents add 6% State Tax. Company and school 
P 0.'s accepted on approval IBM 8 Apple are registered trademarks. 

* On All Pre -paid Cash Orders In Cont. U.S. 

For CA, HI and Alaska (619) 291 -1442 

NO SERVICE CHARGE FOR CREDIT CARDS 
NATIONAL LEASING AVAILABLE 

VISA' 

41 

P.O.'S ACCEPTED 
ON APPROVAL 
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able that so powerful a language can be 
described so concisely. It is also in 

marked contrast to the technical de- 
scription of some other languages, 
notably COBOL, PL /I, and Ada. 

DRAWBACKS 

The book does have some flaws. It 
seems ironic that the creator of such 
beautiful languages as Pascal and 
Modula -2 should use one of the most 
unattractive programming styles I have 
ever seen. Indentation is shallow (often 
less than one character per level) and 
hard to follow in some of the longer ex- 
amples. There is a tendency to cram 
several statements onto the same line. 
The use of proportional spacing in the 
listings is bothersome. Because different 
letters occupy varying widths in the 
listings, corresponding letters in con- 
secutive lines do not always line up. This 
can be particularly annoying when char- 
acter arrays are padded with blanks: 
there is simply no way of knowing how 

many blanks to use. 
The listings in this book do, however, 

have one advantage over the Pascal list- 
ings presented in Professor Wirth's 
previous books. The presentation 
listings that appear in typeset text and 
regular listings as produced by common 
printers are the same. One typeface is 
used for all program tokens instead of 
reserved words in bold, identifiers and 
operators in italics. and surrounding text 
in Roman. This makes it easier to write 
about the language and programs writ- 
ten in it. 

Another slightly annoying property of 
the book is the level of presentation. It 

tries to be all things to all programmers. 
By presenting many very basic concepts 
of programming in general, it is prob- 
ably too terse for the beginner to learn 
how to program without additional in- 
struction. All the detail for beginners 
just slows down the experienced pro- 
grammer. Such a person can skip large 
sections of the text, thereby possibly 

missing important details. I think Pro- 
fessor Wirth should have directed his 
presentation to the more experienced 
audience because at this stage in the life 
of Modula -2, very few persons will learn 
it as their first programming language. 
Instruction for the beginnner can be 
provided by tutorial books that will ap- 
pear as the popularity of the language 
increases, just as they did for BASIC and 
Pascal. 

Possibly the most disconcerting thing 
about this book is its index. Although 
it appears complete, it is hard to use. 
Printed in a two -column format, scan- 
ning it in alphabetical order means look- 
ing at an entry in the first column, 
checking the same line in the second 
column, moving down one line, check- 
ing the first column, and so on. It's not 
easy to break the habit of looking 
straight down the list when searching 
hurriedly. Such an index is a handicap 
in a book intended as a reference. 

(continued) 

BYTE CONNECTION, INC. 
presents BOTTOM LINE Prices: 

CALL (714) 778 -6496 
PERSONAL COMPUTERS 
IBM PC 256k, color card. monitor, 2 slimline drives 

CORONA 128k, color card, monitor, 2 slimline drives 

TAVA PC 128k, color card, monitor. 2 slimline drives 

IBM XT, 128k, color card 8 Accounting pkg. AP. AR, PR 

MEMOTECH 64k. parallelandgameports .Tv /Monitoradapter 

ALTOS -586 512k, 20mb HD. 1mb FD. 6 Ser. ports, Altos N terminal 

ALTOS -586 512k. 40mb HD, 1 mb FD. 6 Ser.ports. Altos II terminal 

PRINTERS 
EPSON RX 80FT S 350.00 OKIDATA MICROLINE 84P 

EPSON RX 80 $ 270.00 OKIDATA MICROLINE 84S 

EPSON FX 80 $ 499.00 OKIOATA MICROLINE 82 

EPSON FX 100 S 899.00 OKIDATA MICROLINE 92 

JUKI 6100 Letter qual. $ 489.00 OKIDATA MICROLINE 93 

MODEMS 
U.S. ROBOTICS 300 $ 169.00 U.S. ROBOTICS PASSWORD 1200 

U.S. ROBOTICS 1200 $ 440.00 SMARTMODEM 1200 

$ 2389.00 
$ 1995.00 
s 1895.00 
$ 5255.00 
S. 595.00 
s 7895.00 
S. 8695.00 

$ 979.00 
$ 1079.00 
$ 315.00 
$ 445.00 
$ 689.00 

$ 340.00 
S. 470.00 

TERMINAL /MONITORS 
TELEVIDEO 914 S. 575.00 AMDEK 300G green 

TELEVIDEO 924 $ 675.00 AMDEK 300A amber 

TELEVIDEO 950 $ 880.00 TAXAN amber 

TELEVIDEO 970 S 1045.00 TAXAN RGB Ill 

AMDEK 310A amber $ 179.00 PGS HX12 Hi -res color 

SOFTWARE 
WORDSTAR $ 299.00 FRIDAY 

EASYWRITER II $ 269.00 FINAL WORD 

PERSONAL PEARL $ 269.00 QUICK CODE 

LOTUS 1 -2 -3 $ 395.00 SIDEWAYS 

MULTIPLAN $ 225.00 DBASE II 

DISK DRIVES & SUCH 
TANDON TM100.2 IBM comp. $ 225.00 5% OS, DO 10 diskettes /box 

TANDON 10mb w /control $ 1395.00 6 PACK -6 function to 384k 

TANDON 25mb. w /control $ 1995.00 S TB Graphic plus 

$ 139.00 
$ 139.00 
$ 139.00 
$ 499.00 
S. 499.00 

$ 249.00 
$ 269.00 
$ 259.00 
$ 54.00 
$ 489.00 

$ 29.95 
$ 269.95 
$ 399.00 

Store Hours: Monday- Saturday 9:00 am - 5:00 pm 
Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. 

Please add $8.00 per order for UPS shipping. Prices & availability subject to change without notice. 
All returned merchandise subject to a 20% restocking fee. Prices good in U.S. only. 

Prices reflected in this section are lower than franchise stores 
Send cashier's check or money order ... Personal checks acceptable. 
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Introducing a pocketful of mir 
It's the new BASF Qualimetric'" 3.5" Micro 

F1exyDisk® Its name is a lot bigger than its size, 
and a lot smaller than its capacity- one astound- 
ing megabyte. Our new Micro fits into more than 
shirt pockets. It fits into several of the hottest new 
small portable personal computers - like AppleTM 

Computer's new Macintosh' and LisaTM 2 and 
Hewlett -Packard's HP -150 Touchscreen PC. 

The Qualimetric part is what makes our Micro 
FlexyDisk different from the others that will inevi- 
tablyfol low. It indicates a new standard in design, 
production, inspection, and testing. This standard 
enables us to warranty the Micro for a lifetime* 
No more, no less. In addition, we certify 

t each bit ofevery byte on or between 
ry track on each Micro FlexyDisk is 

ntact BASF for a copy of our warranty 

le 32 on Inquiry card. 

100% error -free. That's because w kno 
each Micro FlexyDisk may only c a cou . e 
of bucks,the hours and brain cell 'ou put into 
it are priceless. 

For those occasions when you need more than 
a pocketful of miracles, we provide a handy and 
virtually earthquake -proof 5 -pack. It's sized to slip 
easily into your briefcase, handbag, or backpack. 

Fora plethora of technical details about our 
new Micro FlexyDisk and even more important 
information on where to buy it, call toll -free. 
1- 800 -343 -4600. 

pn5 

BASF 
Ce ehrrting SO years of magnetic recording 

Aftimis 

%mum 
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BOOK REVIEWS 

PRAISE 
On a more positive note, this book 
covers almost all of the facilities of the 
language quite well. Professor Wirth in- 
fuses his exposition with the impor- 
tance of stepwise refinement, the choice 
of appropriate data structures, and the 
separation of related tasks into isolated 
modules. In many cases, the program- 
ming examples given are quite interest- 
ing. The book seems to have been pre- 
pared carefully: I didn't notice one typo- 
graphical error. To top it off, the book 
is reasonably priced, something quite 
rare in computer science books. And 
finally, this is an important book. It con- 
tains the report on Modula -2 and thus 
defines the standard language. As the 
language becomes more popular, it will 

serve as the arbiter of what constitutes 
a correct implementation. Simply, this 
book can help you resolve questions 
regarding the legality of syntax and 
recognition of nonstandard, nonpor- 
table use concerning Modula -2. 

THE ELEMENTS OF 

FRIENDLY SOFTWARE 

DESIGN 

THE ABCs OF 

DEVELOPING SOFTWARE 

Reviewed by Chris H. Pappas 

Atension exists between two op- 
posing software -design theories. 

One school of thought maintains that 
an efficient program must be structured, 
modular, and easily maintained. The 
other approach focuses on and caters 
to the needs of the user. 

I have just finished reading two texts 
on software development. The first 
book is The Elements of Friendly Software 
Design by Paul Heckel and the second 
is The ABC's of Developing Software by 
Sheldon D. Softky. Both are written for 
beginning to experienced programmers. 
I see, as do the authors, that these two 
approaches are not mutually exclusive, 
even though both texts represent op- 
posite ends of the spectrum. The 

amount of space Heckel devotes to 
program- design structure in his book is 

similar in length to the space Softky 
devotes to user friendliness. 

THE FRIENDLY WAY 

The information in The Elements cf Friendly 
Software Design is both entertaining and 
instructional. The major thrust of the 
text indicates that software design, if ap- 
proached from the user's point of view, 
is the most recent addition in the field 
of communications crafts. Precursors in- 
clude literature, theater, music, film, and 
other art forms. 

Significant examples are included that 
support user friendliness: quotes from 
famous movie directors, authors, inven- 
tors, painters, and other people whose 
livelihood revolves around communica- 
tions. Heckel suggests that software 
engineers go beyond proper program 
syntax and structure and concern them- 
selves with addressing user needs. 

(continued) 

DISK COPYING SERVICE BLANK DISKS 

Fast Reliable Low Cost 
If you produce software, ALF's disk copying service is the quick, 

convenient answer to your duplication needs. Fifty copies or thousands, 
standard or copy -protected formats, just disks or a whole package - 
call ALF. Consider: 

FAST. Most orders are shipped in a week or less. Prompt service 
on custom printing, too. 

LOW COST. Set -up charges start at $10, copy protection set -up 
at $25. Copying charges are 300 to 400 per side (see blank disk prices at 
right). No extra charge per copy for protected formats. 

CONVENIENT. We offer label application, shrink packaging, heat 
sealing, and other services. Need custom printed labels and sleeves? We 
can handle it and much more. We have vinyl folders, binders with slip cases, 
3 -hole vinyl disk pages, and disk mailers in stock -and can custom print 
them for packaging in a hurry. 

TOP QUALITY. We start with the finest disks available. Your choice 
of 3M, Memorex, Verbatim, or other major brands -or you can supply your 
own blank disks. Every disk we copy is verified bit by bit and guaranteed 
100% flawless. 

RELIABLE. ALF designs and manufactures copying equipment that 
other copying services and software publishers rely on every day. Our com- 
plete understanding of duplication technology assures you of the finest 
reproduction available -and has since 1980. 

We're eager to meet your duplication and packaging needs. Give us a call today! 

ALF buys large quantities of top quality, bulk 
packaged disks for our disk copying service. 
We avoid the expense of fancy printing and 
labeling -and can pass these savings on to 
you! The disks listed below are 51/4", soft sector, 
double density, unlabeled, with hub reinforce- 
ment ring. Call for information on other disks, 
too. 

3M 

MEMOREX 

call for details 

$ 146 per 100 
SINGLE SIDED 

$ 180 per 100 
DOUBLE SIDED 

VERBATIM $ 150 per 100 
SINGLE SIDED 

$ 192 per 100 
DOUBLE SIDED 

Without sleeves: 
add $2.50 shipping per 100. 

With tyvek sleeves: 
add $7 plus $2.50 shipping per 100. 

Packed in boxes of 10 with tyvek sleeves: 
add $15 plus $3.00 shipping per 100. 

ALF To order, call 1- 800 -321 -4668. Inside Colorado & customer service: 1- 303 -234 -0871. 
ALF Products Inc. 1315F Nelson St. Denver, CO 80215 

80 BYTE AUGUST 1984 

www.americanradiohistory.com

www.americanradiohistory.com


BASF QUALIMETRICTM FLEXYDISKS® 
BUILT FOR ETERNITY-WARRANTED FOR A LIFETIME. 

BASF Qualimetric FlexyDisks® offer 
you more...an extraordinary new 
lifetime warranty.* The BASF Quali- 
metric standard is a dramatic new 
international standard of quality in 
magnetic media...insurance that 
your most vital information will be 
secure for tomorrow when you enter 
it on BASF FlexyDisks today. 

We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con- 
tinuing BASF commitment to perfec- 
tion...a process which begins with 
materials selection and inspection, 
and continues through coating, pol- 
ishing, lubricating, testing, and 
100% error -free certification. Built 
into our FlexyDisk jacket is a unique 
two -piece liner. This BASF feature 
traps damaging debris away from 
the media surface, and creates extra 
space in the head access area, insur- 
ing optimum media -to -head align- 
ment. The result is a lifetime of 
outstanding performance. 

When your information must 
be secure for the future, look for 
the distinctive BASF package with 
the Qualimetric seal. Call 800 -343- 
4600 for the name of your nearest 
supplier. 
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Language Library 
For PC DOS, MS DOS, 
CP /M -86; and others 

A programmer's most important 
software tool is the language compiler 
or interpreter he uses. He has to 
depend on it to work and work well. 

At SuperSoft, we believe it. That's 

why we offer three fine compilers: 
SuperSoft FORTRAN, SuperSoft 
BASIC, and SuperSoft C, that answer 
the programmer's need for rock solid, 
dependable performance on 16 bit 

systems. 

11/4 

i 
JIM 

, . .. 

~ 
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BASIC 
COMPILER 

Compatible 
with Microsoft BASIC 

The SuperSoft BASIC compiler, available 
under CP /M -86 and MS DOS, is compatible with 
Microsoft* BASIC and follows the ANSI standard. 

Greater accuracy with BCD 
math routines 

If you have used other languages without 
BCD math, you know how disconcerting decimal 
round off errors can be. For example: 

With IBM PC* 
BASIC 

10 A =.99 
20 PRINT A 
30 END 
Output: .9899999 

With SuperSoft 
BASIC with 
BCD math 
10 A =.99 
20 PRINT A 
30 END 
Output: .99 

As you can see, SuperSoft BASIC with BCD 
provides greater assurance in applications 
where accuracy is critical. 

SuperSoft's BASIC is a true native code 
compiler, not an intermediate code interpreter. 
It is a superset of standard BASIC, supporting 
numerous extensions to the language. Important 
features include: 

Four variable types: Integer, String, and Single 
and Double Precision Floating Point (13 digit) 
Full PRINT USING for formatted output 
Long variable names 
Error trapping 
Matrices with up to 32 dimensions 
Boolean operators OR, AND, NOT, XOR, 
EOV, IMP 
Supports random and sequential disk files with 
a complete set of file manipulation statements 
No run time license fee 

Requires: 128K memory 
BASIC compiler: $300.00 

For CP /M -86; MS DOS, and 
PC DOS 

* SuperSoft BASIC is compatible with 
Microsoft BASIC interpreter and IBM PC BASIC. 
Due to version differences and inherent 
differences in compilers and interpreters some 
minor variations may be found. Machine 
dependent commands may not be supported. 
The vast majority of programs will run with 
no changes. 
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FORTRAN 

SuperSoft FORTRAN is the answer to the 
growing need for a high quality FORTRAN 
compiler running under CP /M -86 and IBM PC 
DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For example, 
consider the benchmark program used to test 
the IBM FORTRAN in InfoWorld, p. 44, Oct. 25, 
1982. (While the differential listed will not be 
the same for all benchmark programs, we feel it 
is a good indication of the quality of our compiler.) 
Results are as follows: 

IBM FORTRAN: 38.0 Seconds 
SuperSoft FORTRAN 2.8 Seconds 

In its first release SuperSoft FORTRAN 
offers the following outstanding features: 
1. Full ANSI 66 standard FORTRAN with 

important extensions 
2. Standard data types, double precision, varying 

string length, complex numbers 
3. Free format input and free format string output 
4. Compact object code and run time support 
5. Special functions include string functions, 

dynamic allocation, time /date, and video access 
6. Debug support: subscript checking, good 

runtime messages 
7. Full IEEE floating point 
8. Full 8087 support available as option ($50.00). 
9. Ratfor preprocessor available as option 

($100.00). 
Program developers: 

SuperSoft's family of FORTRAN 
compilers means you can write your 
programs once and they will run under 
CP /M -80, CP /M -86, and MS DOS. This 
lets you get your applications running 
fast no matter what the environment. 

SuperSoft FORTRAN: 
available NOW and 

working great! 
Requires: 128K with CP /M -86 or MS DOS, 

32K with CP /M -80 
FORTRAN: $425.00 (in each environment) 
8087 Support: $ 50.00 
Ratfor: $100.00 

For CP /M -86; MS DOS, IBM 
PC DOS; and CP /M -80R 
In conjunction with SuperSoft. SuperSoft FORTRAN 

was developed by Small Systems Services, Urbana, IL. a 
leader in FORTRAN development. 
Japanese Distributor: 

ASR Corporation International. TBL Building. 7th Floor. 
1 -19 -9 Toranomon. Minato-Ku. Tokyo 105. Japan 
Tel 1031 -5025550. Telex 222 -5650 ASRTYO J 

European Distributor: 
SuperSoft International Ltd . 51 The Pantiles. 
Tunbridge Wells. Kent. England TN2 5TE 
Tel 0892 -45433 Telex 95441 Micro -G 

Microsoft is a trademark of Microsoft Corporation 
IBM PC is a trademark of International Business Machines Corporation 
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C Compiler 

In 1982 SuperSoft helped C programmers 
around the world move their applications from 
8 to 16 bit operating systems with the first C 
compiler under CP /M -86 " PC DOS, and MS DOS. 

Today there are several C compilers on the 
market, and you can look at them all. But if you 
want a C that's fully portable, syntactically 
compatible with UNIX version 7 C, rigorously 
tested, fast in both compilation and execution, 
packed with more library functions than any 
other, and produces a very highly optimized 
assembly code ...then you'll find only one. The 
SuperSoft C compiler. 

Professional Quality 
SuperSoft started working on C over three 

years ago, and the work has never stopped. While 
others were struggling to put in features, 
SuperSoft was refining and polishing ...adding 
the quality professionals depend on. 

Thoroughly Tested 
SuperSoft C has been tested with hundreds 

of commercial application programs. And all this 
testing has paid off...with a compiler that's 
highly reliable in every phase of operation. 

Portable 
SuperSoft C is now available in most 

operating systems environments. Since we don't 
sell operating systems, we can support them all. 
And as new operating systems become popular, 
SuperSoft C will be there. 

Packed with Library 
Functions 

SuperSoft now has the most complete set of 
library functions available. All provided with 
source code. 

Thorough User Manual 
The new user manual is extensive -jammed 

with thorough explanations to help you every 
step of the way. And our technical hotline can 
help answer any additional questions. 

For CPIM -80 CP /M -86 MS DOS & PC DOS 

SuperSoft C: $350.00 

FIRST I N SOFTWARE TECHNOLOGY 
P.O.Box 1628 Champaign, IL61820 

(217) 359 -2112 Telex 270365 

CP /M and CP /M -86 are registered trademarks of Digital Research 
UNIX is a trademark of Bell Laboratories 
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GREAT PRICES! 
GREAT SERVICE! 

If you're looking for a great 
deal on business software, 
800 -Software is hard to beat. We 
became one of America's largest 
software marketers by offering 
great prices -and a lot more. 

Here are some of the reasons 
to buy from 800 -SOFTWARE: 

LOW DISCOUNT PRICES. Gen- 
erally 40 -50% off suggested list 
price. 

FAST DELIVERY. Our giant in- 
ventory makes this possible. (We 
can provide overnight delivery!) 

FREE TECHNICAL SUPPORT. 

Call our helpful and patient 
experts. 

RELIABILITY AND REPUTATION. 

Some of our best customers 
are America's biggest corpora- 
tions, including IBM, Hewlett - 
Packard, G.E. and Honeywell. 
Also, we fully guarantee every 
product we sell against defects. 

EASY TERMS. We accept pur- 
chase orders from qualified 
organizations. 

CHECK OUT THESE INCREDIBLE 
SOFTWARE PRICES: 

AMDEKTM MONITORS CALL MICROSOFT WORD 

AST 6 -PACK PLUS' CALL W /MOUSE $359 

CROSSTALK' $105 MULTIMATE'M $299 

dBASE II /III" CALL MULTIPLANTM $149 

EASYWRITER II NORTON UTILITIES' $ 59 

SYSTEM' $195 PFS: FILE /GRAPH/ 

4 -POINT GRAPHICSTM $129 WRITE /REPORT" $ 85 

FRAMEWORK' CALL QUICKCODETM CALL 

HAYES RBASE 4000' $329 

SMARTMODEMS'M CALL SUPERCALC® 2 $159 

HERCULES GRAPHIC SUPERCALC®3 $219 
CARDTM CALL WORDSTAR® CALL 

INFOSTARTM CALL WORDSTAR® 

IUS ACCOUNTING PRO. PAK CALL 

MODULESTM $299 VOLKSWRITER 

LOTUS 1 -2 -3/ DELUXETM $179 
SYMPHONY' CALL PLUS MUCH, MUCH MORE! 

MAXELLTM OR MEMOREX' 
DISKETTES CALL 

800 -SOFTWARE IS READY TO SERVE YOU. 

TO ORDER CALL TOLL -FREE: 800 -227 -4587 OR 415 -644 -3611 

Dealer inquiries welcome. 
Quantity discounts available 
through our National Accounts 
Program. 
Purchase orders accepted. Please 
call in advance. 
Call for shipping charges. Over- 
night delivery available. 

We do not add surcharge for credit 
card purchases. 
Prices may change. Above prices 
are for IBM -PC and compatibles. 

Cl International orders welcome: 
TELEX#751743 800- SOFTWARE UD 
Compuserve Key Word "GO -EH ". 

CA residents add sales tax. 
©Copyright 800 -SOFTWARE 1984 

800-SOFTWARE) 
940 Dwight Way, Berkeley, CA 94710 
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BOOK REVIEWS 

In the second chapter, "Our Counter- 
productive Instincts. the author points 
out that software engineers are primar- 
ily concerned with the logic in a pro- 
gram. Not enough time is devoted to 
the visual aspects of the program: How 
does it look to the user? Throughout the 
book the words create visual images 
that link thoughts with experience; 
Heckel believes that this use of familiari- 
ty is critical for successful software 
design. 

If computers are to be accepted by 
the general population, Heckel declares, 
it is the job of software engineers to 
make the first experience a positive one. 
For instance, to design a word processor 
for a secretary, try to emulate a type- 
writer. Make the new user feel at ease 
and not intimidated by the product. 
With a positive, familiar approach, it is 
maintained, you can then lead the user 
on gradually to the more advanced fea- 
tures of the package. 

"How to Design Software that People 
Will Want to Use" is a section that con- 
tains many aspects to ponder in friendly 
software design. For instance, "Most 
software is run by confused users acting 
on incorrect and incomplete informa- 
tion, doing things the designer never ex- 
pected:' How true! Judgmental com- 
mands, such as "Illegal Command," 
simply increase a user's defensiveness. 
Use empathy, not superiority. Give the 
user control. Involve the user. Orient the 
user to the world. In a word processor, 
the designer can not only show users 
the page they're typing on but can also 
tell them which document, page, line, 
and position is in use. Avoid frustrating 
the user. Don't bore them or go over 
their heads. Allow for help menus but 
don't make them automatically invoked. 
Put yourself in the user's place. 'Ib be 
a competent software engineer, you 
must know the medium's capabilities 
well. Be willing to rewrite. Don't expect 
to get it right at the first effort. 

A LOGICAL APPROACH 
If you're on a software -development 
team that isn't doing as well as it might, 
then Softky's The ABC's of Developing Soft- 
ware presents a totally different view of 
program design. The text describes how 
to design and implement a major soft- 
ware project. 

The example used throughout this 
(continued) 
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THE FORTH SOURCETM 

MVP -FORTH 
Stable - Transportable - Public Domain - Tools 
You need two primary features in a software development package a 

stable operating system and the ability to move programs easily and 
quickly to a variety of computers. MVP -FORTH gives you both these 
features and many extras. This public domain product includes an editor, 
FORTH assembler, tools, utilities and the vocabulary for the best selling 
book "Starting FORTH ". The Programmer's Kit provides a complete 
FORTH for a number of computers. Other MVP -FORTH products will 
simplify the development of your applications. 

MVP Books - A Series 
Volume 1, All about FORTH by Haydon. MVP -FORTH 
glossary with cross references to fig- FORTH, Starting FORTH 
and FORTH -79 Standard. 2nd Ed. $25 

Volume 2, MVP -FORTH Assembly Source Code. Includes 
CP/M® , IBM-PD!' , and APPLE® listing for kernel $20 

Volume 3, Floating Pont Glossary by Springer $10 

Volume 4, Expert System with source code by Park $25 

Volume 5, File Management System with interrupt security by 
Moreton $25 

MVP -FORTH Software - A Transportable FORTH 
MVP -FORTH Programmer's Kit including disk, documen- 
tation, Volumes 1 & 2 of MVP -FORTH Series (All About 
FORTH, 2nd Ed. & Assembly Source Code), and Starting 
FORTH. Specify CP /M, CP /M 86, CP /M +, APPLE, 

IBM PC, MS -DOS, Osborne, Kaypro, H89/Z89, 
Z100, TI -PC, MicroDecisions, Northstar, 

. Compupro, Cromenco, DEC Rainbow, NEC 8201, 
,# TRS- 80/100 $150 

MVP -FORTH Cross Compiler for CP /M Programmer's Kit. 
Generates headerless code for ROM or target CPU $300 

MVP -FORTH Meta Compiler for CP /M Programmer's kit. Use 
for applicatons on CP /M based computer. Includes public 
domain source $150 

MVP -FORTH Fast Floating Point Includes 9511 math chip on 
board with disks, documentation and enhanced virtual MVP - 
FORTH for Apple II, 11 +, and Ile. $450 

MVP -FORTH Programming Aids for CP /M, IBM or APPLE 
Programmer's Kit. Extremely useful tool for decompiling, 
callfinding, and translating. $200 

MVP -FORTH PADS (Professional Application Development 
System) for IBM PC, XT or PCjr or Apple II, II + or Ile. An 
integrated system for customizing your FORTH programs and 
applications. The editor includes a bi-directional string search 
and is a word processor specially designed for fast 
development. PADS has almost triple the compile speed of 
most FORTH's and provides fast debugging techniques. 
Minimum size target systems are easy with or without heads. 
Virtual overlays can be compiled in object code. PADS is a 

true professional development system. Specify 
Computer. $500 

MVP -FORTH Floating Point & Matrix Math for IBM or 
Apple $85 

MVP -FORTH Graphics Extension for IBM or Apple $65 

MVP -FORTH MS -DOS file interface for IBM PC PADS $80 

MVP -FORTH Expert System for development of knowledge - 
based programs for Apple, IBM, or CP /M. $100 

FORTH CROSS COMPILERS Allow extending, modifying and compiling 
for speed and memory savings, can also produce ROMable code. 
Specify CP /M, 8086, 68000, IBM, Z80, or Apple II, II + $300 

FORTH COMPUTER 

Jupiter Ace $150 

Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS, 
INC.), VISA, MasterCard, American Express. COD's $5 extra. Minimum order $15. 
No billing or unpaid PO's. California residents add sales tax. Shipping costs in US 
included in price. Foreign orders, pay in US funds on US bank, include for handling 
and shipping by Air: $5 for each item under $25, $10 for each item between $25 and 
$99 and $20 for each item over $100. All prices and products subject to change or 
withdrawal without notice. Single system and/or single user license agreement 
required on some products. 

FORTH DISKS 

FORTH with editor, assembler, and manual. 

Z80 by LM, 83' $100 

8086188 by LM, 83n $100 

68000 by LM, 83 e6:- $250 
VIC FORTH by HES, VIC20 
cartridge $50 
C64 by HES Commodore 64 
cartridge $60 

Timex by HW $25 

Gell APPLE by MM, 83 

APPLE by Kuntze 

ATARI° vaIFORTH 
0.4 CP1M®' by MM, 83 

HP -85 by Lange 

HP -75 by Cassady 
a>t IBM -PC° by LM, 83 $100 

NOVA by CCI 8" DS /DD$175 

$100 

$90 

$60 
$100 

$90 
$150 

Enhanced FORTH with: F- Floating Point, G- Graphics, T- Tutorial, 
S -Stand Alone, M -Math Chip Support, MT- Multi- Tasking, X -Other 
Extras, 79- FORTH -79, 83- FORTH -83. 

11 APPLE by MM, C64 by ParSec. MVP, F, 79 , 

F, G, & 83 $1 80 4,4 G & X $96 

ATARI by PNS, F,G, & X $90 FDOS for Atari FORTH's $40 

aa44 CPIM by MM, F & 83 $140 

Apple, GraFORTH by I $75 

Multi- Tasking FORTH by SL, 
CP /M, X & 79 $395 

TRS -8011 or Ill by MMS 
F, X, & 79 $130 

Timex by FD, tape G,X, 
& 79 $45 

Victor 9000 by DE,G,X $150 

Extensions for LM Specify 
IBM, Z80, or 8086 

Software Floating 
Point $100 
8087 Support 

(IBM -PC or 8086) $100 
9511 Support 

(Z80 or 8086) $100 
Color Graphics 

(IBM -PC) $100 
Data Base 

Management $200 

fig -FORTH Programming Aids for decompiling, callfinding, 
and translating. CP /M, IBM -PC, Z80, or Apple $200 

FORTH MANUALS, GUIDES & DOCUMENTS 

ALL ABOUT FORTH by 
Haydon. See above $25 
FORTH Encyclopedia by 
Derick & Baker $25 

lei The Complete FORTH by 
Winfield $16 

Understanding FORTH by 
Reymann $3 
FORTH Fundamentals, 
Vol. I by McCabe $16 

,*s4 FORTH Fundamentals, 
Vol. II by McCabe 

FORTH Tools, Vol.1 by 
Anderson & Tracy 

Beginning FORTH by 
Chirlian 

FORTH Encyclopedia 
Pocket Guide 

N 
$13 

1980 FORML Proc. $25 

1981 FORML Proc 2 Vol $40 
1982 FORML Proc. $25 
1981 Rochester FORTH 
Proc. $25 
1982 Rochester FORTH 
Proc. $25 
1983 Rochester FORTH 
Proc. $25 
A Bibliography of FORTH 
References, 1st. Ed. $15 

The Journal of FORTH 
Application & Research 

$20 LI Vol. 1, No. 1 

$17 

A FORTH Primer $25 

Threaded Interpretive 
Languages $23 

Systems Guide to f ig- 
FORTH $25 

Invitation to FORTH $20 

PDP -11 User Man. $20 

FORTH -83 Standard $15 

FORTH -79 Standard $15 

FORTH -79 Standard 
Conversion $10 

$23 Tiny Pascal fig -FORTH $10 

NOVA fig -FORTH by CCI 
$20 Source Listing $25 

NOVA by CCI User's 
Manual $25 

$7 

And So FORTH by Huang. A 
college level text. $25 

FORTH Programming by 
Scanlon $17 
FORTH on the ATARI by E. 

Floegel $8 

Starting FORTH by Brodie. 
Best instructional manual 
available. (soft cover) $18 
Starting FORTH (hard 
cover) 

68000 fig -Forth with 
assembler 

Li Jupiter ACE Manual by 
Vickers 

$20 

Vol. 1, No. 2 $20 

$15 

Installation Manual for fig- FORTH, $15 
Source Listings of fig- FORTH, for specific CPU's and computers. The 
Installation Manual is required for implementation. Each $15 

1 802 

8080 
PACE 

68000 

6502 6800 

8086/88 9900 
6809 NOVA 

Eclipse VAX 

AlphaMicro 
APPLE II 

PDP -11 /LSI -11 

no IBM 444 

MOUNTAIN VIEW PRESS, INC. 
PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961 -4103 
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Circle I I l on inquiry card. 

PROTECT 
YOUR... 

The APPLE -CENTER model 
12 protects your Apple from 
theft and unauthorized use. 
All metal construction, the 
APPLE -CENTER is available 
with or without fan and surge 
protection. Works with 
Apple's DUODISK. 

IBi1i1 

-// 
The EMBLEM, for the IBM 
PC, protects both the key- 
board and the computer. 
Foam lined keyboard tray 
flips up for complete security. 
Also available with surge 
protection. 

INT 
& ORE 

9) 
OP-Patent Pending 

The SECURITY CORNERS 
will protect most printers, 
hard disks, stereos, test 
equipment, and other 
computers. 

Available from your dealer or order direct. 

s 
ES 

1224 Mariposa, San Francisco, CA 94107 
415- 861 -2223 
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BOOK REVIEWS 

The two authors 
occasionally agree. 

book concerns the development of a 
software package that will simulate 
power- regeneration capabilities of 
energy sources placed strategically 
throughout California. The energy input 
is to come from solar cells, turbines, 
windmills, waste -burning systems, and 
tidal -wave energy generation occurring 
over varying seasonal conditions for a 
period lasting two years. 

Due to the immensity of the project, 
the author calls for tremendous initial 
development to ensure that the project 
is successful, affordable, and delivered 
on time. 

The process begins with a solid pro- 
posal, explaining in full detail what the 
project is all about, even suggesting 
people who should be hired. Because 
the software will be used and repaired 
by the people on hand, it is important 
to keep them in mind when the design 
is started. Here's where Softky states, 
agreeing with Heckel's point of user 
friendliness, "the simulation will be 
operable by staff who are not profes- 
sionally trained programmers or soft- 
ware engineers:' 

Several interesting and upsetting 
statistics are woven throughout. One is 
that during the development life of any 
software project, the developer can ex- 
pect a 30 percent turnover in staff. 
Softky stresses that a good initial prob- 
lem design includes time to bring new 
engineers on board and train them to 
the point where they can be productive. 
If this happens late in the development 
phase, this training period can take six 
months. 

The author points out that software 
developers must use the same system 
the customer owns. This could require 
some retraining of the developers. Also, 
because the software engineers cost so 
much, it makes sense to have terminals 
and printers for them all. Softky il- 

lustrates how to organize and structure 
the entire project and includes an ex- 
cellent problem description using Pro- 
gram Definition Language (PDL). 

Unlike Heckel, Softky sees the pro- 
gram controlled by data, control, input, 
output, and control logic, or sequential 
files. Excellent discussions center on 

data -management systems (DMS). 
Some programs are designed to free 
the software engineer from worrying 
about any links between the program 
and the system's peripheral devices. 

The ABC's of Developing Software contains 
informative guidance for the software - 
development phase. This includes the 
realization that as time slips, so does 
the quality of the entire project because 
important steps, such as keeping the 
documentation up to date, are by- 
passed. Quality monitoring is an on- 
going process. 

Softky states, "User's needs are so 
pervasive that they ought to affect the 
list of requirements. It is important to 
always remember that most software 
isn't operated by people who built it, 

and as a result, some of it must exist to 
'hold the user's hand.' It also happens 
that the design effort can turn up hard 
spots, those places where the user 
could easily make a wrong decision. 
Conscientious designers then include 
virtual requirements, which lead to im- 
provements in design solely for the 
user's benefit." Here again, we find 
direct agreement between the two 
authors. 

Softky stresses closely organized 
structured design, ranging from the 
high -level, broad design down to the 
detailed subprograms. He mentions the 
needs for good design -test plans and 
the usefulness of well- written software - 
maintenance and user's manuals. 

The last step Softky mentions is in- 
tegrating and testing the software. This 
is where the efforts of many subgroups 
come together under the master control 
program. Debugging occurs during the 
walk- through where the engineers, 
senior programmers, and the systems 
analysts have all done their parts; what 
hopefully emerges is a useful, well - 
documented, efficient, reliable, and on- 
time software package. 

What I gained from Heckel's book will 

affect the way I program from now on. 
What I gained from Softky's text is an 
appreciation and respect for upper 
management. After you've read both 
books, you'll have a handy combination. 
You'll have the knowledge to correctly 
define, structure, code, and implement 
a software design, combined with the 
craftiness of a car salesman and the em- 
pathy of a psychiatrist. 

(continued) 
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WE ALL AGREE 

Auto Cut 
Sheet Feed 
(option) 

We can't think of anyone who isn't better off 
with A DX -15 DAISY WHEEL PRINTER. 

Dynax's DX -15. And if you want the kind of printer that lives 
in the fast lane, the DX -15 is your printer. It does it all, 

certainly all that far more expensive models can do. The DX- 
15 offers you some important options like Keyboard, 
Tractor Feed and Auto Cut Sheet Feed. Not only that, the 
DX -15 is a very durable unit, be it for business, home or 
word processing applications. And who says a great printer 
has to be expensive? Not us! What we say is you'll be 
dumbfounded when your dealer tells you just how 
inexpensive the DX -15 
happens to be. Give D ax 

TM 

Inc him a call or drop b . ' 
Dynax's DX -15 says it 6070 Rickenbacker Road, 

ALL. Circle 1 1 5 on inquiry card. 
City of Commerce, CA 90040, 

Tractor Feed 
(option) 

Keyboard (option) 

Offices: (NJ) 201.471 -0100 / (TX) 214 -257 -1700 / (IL) 312. 981.5633 / (MA) 617-933-8162 / (N.CA) 408 -730 -1712. 
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Only one company can show you so many 
And it isn't IBM. 

Monochrome text. Color graphics. 
Even a new super display adapter that provides 

the Best of Both, on one board. 

IBM today sets the standard in 
personal computers. 

But what happens when you want 
to expand your PC's capability to 
something beyond standard? 

That's when you have to look 
beyond IBM. To the one company 
that offers the widest range of prod- 
ucts to make your PC work more 
powerfully, more efficiently. 

Persyst. 

Display adapters. Persyst 
introduces a significant 
technical advance. 

Now Persyst redefines the basic 
utility of display adapters for IBM 
personal computers. 

Our BoBTM super display adapter 
provides the sharpest text resolution 
ever as well as brilliant color graph- 

Connect your PC to peripherals like a 
modem or printer, with the added 

efficiency of print spooling. 

ics -the Best of Both -on one 
board. Plus a unique option that lets 
you design and download custom 
programmable character sets. 

Meanwhile, for great basic 
performance, we also offer 
PC /Monochrome'M and PC /Color 
GraphicsTM display adapters en- 
gineered to deliver the same quality 
as IBM's own standard adapters. 

Only Persyst offers you so much 
choice. 

Memory and multifunction boards. 
Persyst has the most flexible 
ways to expand your PC. 

Here again, Persyst offers a 
unique array of products to expand 
your PC beyond the IBM standard. 

PC /MONOCHROME 
DISPLAY ADAPTER 

PC/ COLOR GRAPHICS 
DISPLAY ADAPTER 

BoB SUPER 
DISPLAY ADAPTER 

Want the most capable one -slot 
multifunction packages available? 

Choose either Time Spectrum"' 
with up to 512K, or Time Spectrum TM 

SB384 with up to 384K RAM. Other 
functions include a bidirectional par- 
allel port and async serial ports to 
link your PC with printers, modems 
and instrumentation. Calendar 
clock. Game port. Plus, Wait -Less 
Printing'M print spooling and 
Insta-Drive'M RAM disk software. 

Want to expand function without 
adding memory? 

Our Timeport'M gives you a calen- 
dar clock, bidirectional parallel port 
and two async serial ports, as well 
as capability for ROM and static 

TIME SPECTRUM 
WITH RAMPAK' 

TIME SPECTRUM SB384 
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ways to expand the power of your IBM PC. 

J 1.14094...,,, - 

17664 
568 
133 

4 
273 
631 
288 
172 
615 
563 

1118 

3- -88-83 
2 -82 -84 
1 -81 -88 
2 -16-84 
2 -16-84 
2 -16-84 
2 -22 -84 
2 -24-84 
2 -24-84 
3 -81 -84 
3 -82 -84 

12:89p 

?:22p 

12:88a 

1:34p 

3:49a 

3:56a 

11:24a 

5:46p 

5:54 
2:25p 

9:86a 

Memory expansion to let your PC utilize 
the most sophisticated software. 

11R[ np4TST nYü OF 
PEASO,ML COMM. PRODUCTS 

RAM. UniportTM offers a calendar 
clock and bidirectional parallel port. 
And our Async CardTM provides two 
async serial ports. 

You can even add synchronous 
communications to your PC with our 
Multiple Protocol Communications"M 
(MPC) controller. 

ASYNC CARD 

UNIPORT 

Productivity features like a calendar 
clock to date and time stamp your files 

automatically. 

Quality and documentation. 
Persyst support is built into 
every product. 

All Persyst expansion products 
include one important extra bene- 
fit- Persyst quality. 

Each board is fully burned in. 
Completely system tested. And 
backed by a limited one -year 
warranty* 

What's more, award -winning 
Persyst documentation makes using 
any Persyst product simple. 

Expand all the way from an IBM 
desktop PC to an IBM intelligent 
workstation. You can only do it 
with Persyst. 

Persyst is the only resource that 
offers display adapters. Multi- 

TIMEPORT 

TIME SPECTRUM 
FOR THE TI PC 

7\ 

function and memory boards. And 
micro to mainframe communications. 

The most complete selection of 
innovative, technically advanced 
expansion products to meet your 
needs today. And tomorrow. 

Persyst dealers are ready to serve 
you. For the one nearest you, call 
(714) 660 -1010. 

Persyst Products, Personal 
Systems Technology, 17862 Fitch, 
Irvine, CA 92714. 
Telephone: (714) 660 -1010. 
Telex: 467864. 

PERSYST 
"You can only do it with Persyst: 
IBM is a registered trademark of International Business 
Machines Corporation. Rainbow and DEC are registered 
Trademarks of Digital Equipment Corporation. TI is a 
registered Trademark of Texas Instruments Corporation. 

Limited warranty details available with each product 
or on request. 

WAITLESS PRINTING. 
INSTA.DAIVE. 

PC /EDIT" SOFTWARE 

DEC RAINBOW 
MEMORY MODULE 

Circle 351 for Dealer inquires. Circle 352 for End -User inquiries. AUGUST 1984 BYTE 89 
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Circle 199 on inquiry card. 

Multi- function 
RS -232 

Transfer Switches 
MFJ -1240 

$7995 
Choice of 
8 models 

Multi- function RS-232 transfer switches let you 
switch your computer among printers, modems, 
terminals, any RS -232 peripherals; monitor data/ 
line failure, protect data lines from surges, and 

use as null modem for less cost than a switch alone. 
Switches 10 lines (2,3,4,5,6,8,11,15,17,20). 

LED data /line indicators monitor lines 2,3,4,5,6, 
8, 20. Metal oxide varistors protect data lines 2, 3 

from voltage spikes and surges. Push button 
reverses transmit -receive lines (2, 3). PC board 
eliminates wiring, crosstalk, line interference. 
Connects any one input to any one output. 
Model Price In Out Model Price In Out 
MFJ -1240 $79.95 1 2 MFJ -1244 $139.95 3 3 

MFJ -1241 $99.95 2 2 MFJ -1245 $169.95 3 5 

MFJ -1242 $119.95 2 3 MFJ -1246 $199.95 5 5 

MFJ -1243 $119.95 1 4 MFJ -1247 $99.95 1 2 

switches 20 lines 

AC Power Centers 
MFJ -1108 MFJ -1108, $99.95. Add conven- 

s 99 95 
ience, prevent data loss, head 

bounce, equipment damage. Relay 
latches power off during power tran- 
sients. Multi- filters isolate equipment, 
eliminate interaction, noise, hash. 
MOV5 suppress spikes, surges. 3 

isolated, switched socketpairs. One un- 
switched for clock, etc. Lighted power, 
reset switch. Pop -out fuse. 3 wire, 6 ft. 
cord. 15A, 125V, 1875 watts. Aluminum 
case. Black. 18x23/4x2 in. MFJ -1107, 
$79.95. Like 1108 less relay. 8 sockets, 

e J 2 unswitched. MFJ -1109, $129.95. Like 
1107 but intelligent. Switch on device 
plugged into control socket and every- 

,, thing else turns on. Others available. 

Acoustic/ Direct 
Coupled Modem 

Use with any MFJ -1233 

phone anywhere $129 95 

MFJ -1233 Acoustic /Direct Coupled 300 baud 
modem. Versatile. Use with virtually any phone, 
anywhere. Use battery or 110 VAC. Direct con- 
nect mode: Plug between handset and base. Use 

with single or multi -line phones. Acoustic 
coupled mode: Use with phones without modular 
plugs. Quality muffs give good acoustic coupling, 
isolates external noise for reliable data transfer. 
Originate /answer. Self test. Carrier detect, ON 

LEDs. RS -232, TTL compatible. Reliable single 
chip modem. Crystal controlled. Aluminum cabi- 
net. 9x11/2x4 in. Other models available. 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 
Order yours today. Call toll free 800- 647 -1800. 

Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling. 

CALL TOLL FREE ... 800-647-1800 
Call 601 -323 -5869 in MS, outside continental USA. 

MB ENTERPRISES 
INCORPORATED 

921 Louisville Road, Starkville, MS 39759 
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BOOK REVIEWS 

ÎIE PROGRAMMERS 

CP /M HANDBOOK 
Reviewed by Wayne W. Shearer Ir. 

If you write assembly -language pro- 
grams for CP /M systems, this book is 

for you. I could end this review right 
here and not receive any complaints 
from anyone who reads The Programmer's 

CP /M Handbook. The author, Andy 
Johnson- Laird, has provided the long - 
awaited definitive book on CP /M pro- 
gramming. Explanations of each func- 
tion are explicit, filled with examples, 
and are the most complete I've seen 
about CP /M in print. 

To THE POINT 

The first sentence of chapter I explains 
the author's direction and purpose: 
"This book is a sequel to the Osborne 
CP /M User Guide by Thom Hogan" 
(Osborne /McGraw -Hill. 1982). The first 
chapter outlines the contents of the 
book, the notation used in its examples, 
the mnemonics and languages in the 
program listings, and the type of reader 
for whom the book is written. And make 
no mistake, this is not a beginner's book. 
In chapter 4, a couple of paragraphs are 
devoted to each built -in command in 
the console command processor (CCP), 

and that's it. The book is for serious pro- 
grammers who write applications, utili- 
ties, and systems for CP /M. 

AMPLE COMMENT 

Without a doubt, The Programmer's CP /M 
Handbook provides the best explanation 
of the CP /M file structure and disk in- 
terfacing that I have found. A full 
chapter explains the file structure in 
CP /M. The file control block (FCB) is 
described byte by byte -in English, not 
computerese. And I believe that I now 
actually understand the disk- definition 
tables and disk -parameter blocks used 
in the CP /M basic input/output system 
(BIOS). I won't say the book is easy 
reading, but the explanations are about 
as clear as you can muster in assem- 
bly- language programming, and all ex- 
planations are accompanied by heavily 
commented program listings. 

One chapter is devoted to the basic 
disk operating system (BDOS) and 
another to the BIOS. Each call to the 
BDOS is discussed, including a short 
section on each, titled "Notes;' that 
warns of common mistakes, misunder- 

standings, and pitfalls that await the 
CP /M programmer. The same is done 
for the BIOS calls. Character input/out- 
put (1 /O) is given the full treatment, un- 
tangling the difference between logical 
and physical devices and providing in- 
depth explanations of such mundane 
subjects as serial and parallel interfac- 
ing. The chapter ends with a sample 
BIOS listing. No, this isn't the same 
stripped -down BIOS that's been appear- 
ing in the back of the CP /M Alteration 
Guide for years; it's a well- documented, 
full -blown BIOS that the author has de- 
veloped and tested himself. This could 
be the first assembly -language program 
that I've seen with more lines of com- 
ment than code. 

But Johnson -Laird isn't satisfied with 
expanding the CP /M manuals. He de- 
scribes enhancements that can be 
added to the BIOS to correct deficien- 
cies in CP /M and to expand the features 
and facilities available. Programmers 
can learn to customize a CP /M BIOS 
configuration and implement an en- 
hanced BIOS. These enhancements fall 
into two groups- expanded I/O facilities 
and improved error handling. Each 
group is given its own chapter. Adding 
1/O redirection, interrupt- driven input, 
serial protocols, terminal function keys, 
date and time, and device- configuration 
blocks are covered in one chapter. This 
may sound like a lot, but the chapter 
ends with a listing of an enhanced BIOS 
with over 4500 lines of source code. By 
an admittedly rough estimate, I figure 
the comment lines outnumber the 
source code lines by about 3 to I . If you 
can't understand this listing, you weren't 
paying attention. All programmers 
should be so kind. 

DEBUGGING 

The next chapter describes CP /M's error 
handling. Obviously, this didn't take 
long. The author describes methods of 
detecting and correcting hardware 
errors. The goal is to build a CP /M that 
reduces the possibility of losing data. 
The result of this effort is a CP /M where 
the message "BDOS ERROR" seldom 
appears. 

The chapter titled "Debugging a New 
CP /M System" should be lifted in its en- 
tirety and included in Digital Research's 
documentation for CP /M -with appro- 
priate compensation to its author, of 

(continued) 

www.americanradiohistory.com

www.americanradiohistory.com


Powerful CP/M® Software. 
For Apple, Osborne, Kaypro, Rainbow, NEC, Epson, Heath, Xerox and others. 

r 

$2995 Now only each! 
EXTRA MANUALS NOW AVAILABLE, ONLY $14.95 EACH! 

NEVADA NEVADA 

COBOL PASCAL 
When we introduced Nevada COBOL in 1979, it was loaded with 
innovations. Today's, Edition 2.1 is even better! 

Extremely Compact. You can compile and execute up to 2500 
statements in 32K RAM, 4000 statements in 48K, etc. 
D It's based upon the ANSI -74 standards with level 2 features such 
as compound conditionals and full CALL CANCEL. 
fl You get a diskette, 165 -page manual with lots of examples and 16 

complete COBOL source code programs. 

Also available: COBOL Application Packages, Book 1 $9.95 

NEVADA 

This newest addition to the 8 -bit Nevada product line has many 
advanced features: 

14 -digit precision, BCD Math, no round -off errors with decimal 
arithmetic for business and floating point + 63 64 for scientific. 

A very nice TRACE style debugging. 
I I Arrays up to 8 dimensions and 64K strings. 

External procedures and functions with dynamic auto -loading. 
One -step compile, no assembly or link required. 
No limits on size of procedure, nesting levels, recursion. 
Requires 60K RAM and one disk drive with at least 90K storage. 
You get a 184 -page manual and diskette rev. 4.1. 

NEVADA 

FORTRAN " BASIC 
' FORTRAN IV based upon ANSI -66 standards with some 1977 

level features. 
n IF .. THEN .. ELSE constructs. 

A very nice TRACE style debugging. 
150 English language error messages. 

n You get a diskette, including an 8080 assembler and Nevada 
FORTRAN rev 3.2, 214 -page manual and five sample programs. 
Requires 48K RAM. 

NEVADA EDIT' 
n A full- screen video display text editor rev. 3.1 designed specifi- 
cally to create COBOL, PASCAL and FORTRAN programs. 

See the review in May 1983 Microcomputing. 

This interpreter has a built -in full- screen editor. 
Single - and Multi -line functions. 
BCD Math -no round -off errors. 
Full Matrix operations. 
Requires 48K RAM. 
You get 220 -page manual and diskette rev. 2.5. 

NEVADA PILOT'" 
See review in January 1983 MICROCOMPUTING. 
You get a diskette rev. 6.1,131 -page manual and ten useful 

sample programs. 

This is a limited timeoller, so order yours today! 

ELLIS COMPUTING, INC 
3917 Noriega Street 

SINCE1977 San Francisco, CA 94122 Phone (415) 753 -0186 

The CP /M Operating System, an 8080, 8085 or Z -80 microprocessor, and 32K 
RAM are required, unless stated otherwise above. 

Diskette format: 
8" SSSD (Standard CP /M IBM 3740) 

51/4" Diskette for: 
Apple CP /M 
DEC VT 180 

D DEC Rainbow 
Epson OX -10 
Heath Hard Sector (Z -89) 
Heath Soft Sector (( -90, Z -100) 
IBM -PC (Requires Z -80, CP /M -80 card) 
Kaypro Double Density (NCR) 
Micropolis Mod II 

r! NEC PC 8001 

North Star Double Density 
North Star Single Density 

11 Osborne Single Density 
Sanyo 1000, 1050 
Superbrain DD DOS 
3.X (512 byte sec) 
Televideo 
TRS -80 Model I Base 
0 mapper 
Xerox 820 Single Density 

Satisfaction is guaranteed -or your money back. If for any 
reason you're not completely satisfied, just return the package 
-in good condition -within 15 days and we'll refund your 
money. 

Please send me: Software Packages 
COBOL FORTRAN EDIT PASCAL BASIC PILOT 

Send my order for packages @ $29.95 each Total 
COBOL Applications Package @ $9.95 each Total 

Please send extra manuals: 
COBOL FORTRAN EDIT PASCAL BASIC PILOT 

EXTRA manuals Q $14.95 each Total 
California deliveries add 6% or 6.5% sales tax 

Shipping and Handling Fees: Add $4.00 for the first package or manual 
and $2.00 each additional. Overseas: Add $15.00 for first package or 
manual and$5.00each additional. 
Checks must be in U.S. Dollars and drawn on a U.S. Bank. 

Check enclosed D COD if COD add $4.00 
[1 MasterCard I ' VISA TOTAL 

Card # Exp 

Signature I 

Ship to: Name 

Street I 

City/St/Zip 

CP /M is registered trademark of Digital Research. Inc Microsoft is registered trademark of Microsoft I 

Corp. TRS -80 is a registered trademark of Tandy Corp Apple II is a trademark of Apple Computer, Inc. 
Osborne is a registered trademark of Osborne Computer Corp. Xerox 820 is a trademark of Xerox Corp. 
Kaypro is a trademark of Nonlinear Sys. Heath /Zenith is a trademark of Heath Corp. IBMis a registered I 
trademark of International Business Machines, Corp. Nevada BASIC. Nevada COBOL. Nevada FOR 
TRAN. Nevada PILOT, Nevada EDIT, Nevada PASCAL. and Ellis Computing are trademarks of Ellis Com. I 
puling. Inc. K 1984 Ebs Computing. Inc , 

OFFER EXPIRES 9 -30 -84 I 
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SAVE MORE THAN EVER ON... 
3M Scotch® DISKETTES 

AND OTHER COMPUTER NEEDS! 

3M BULK DISKETTES 
AT TREMENDOUS SAVINGS! 

These are genuine 3M diskettes with a lifetime warranty. But they are bulk packed in cartons of 50 
with separate white Tyvec envelopes. No identification labels, write protect tabs or cartons are 
provided! A great buy for volume users. 

$155: 
51/4" SSDD 

51/4" DSDD - 
Qty. 50 

51/4" SSDD -96TPI $2.15 51/4' DSDD -96TPI $2.70 

All have reinforced hub. 
SOFT SECTOR ONLY! 

(for IBM, APPLE, KAYPRO, DEC and about 99% of all computers.) 
Must be ordered in multiples of 50! 

LIFETIME WARRANTY! 

9 ea. 

Qty. 50 

BOXED 3M DISKETTES 
WITH ALL THE TRIMMINGS! 

Factory -fresh 3M packaging with envelopes, 3M logo labels, ID labels and write -protect tabs. 

ea. 

$16951/4DD 

Qty. 20 51/4" DSDD 

51/4" SSDD-96TPI $2.60 
51/4" DSDD-96TPI $3.25 

8" SSSD 
8" SSDD 
8" DSDD 

23ea 
Qty. 20 

Minimum order of 20 diskettes. Additional diskettes in multiples of 10. 

3M HEADCLEANING KITS 
Stop swearing and start cleaning. This non -abrasive 
cleaning kit has everything you need for thirty applica- 
tions. 

$23.00 $1 50 Shpng 

SAVE MONEY WITH A CLEAN COMPUTER! 
INTRODUCING MINI -VAC 

Most computer malfunctions are caused by dust. MINI - 
VAC is ideal for cleaning keyboards, screens, drives and 
printers. (Great for photo equipment, too!) Equipped 
with an easy -empty bag. two directional wands and two 
fine -brush nozzles. Don't compute without it. (Requires 
9 -volt battery which is not included.) 

$21.95 $3 00 Shpng 

AT LAST: A DISK DRIVE DIAGNOSTICS 
SYSTEM THAT WORKS! 

The Dymek Recording Interchange Diagnostic (RID) is a 
professional. but easy to use, drive diagnostic disk. It 

tests drive speed, radial position, hysteresis, write func- 
tion, erase crosstalk, signal -to -noise and clamping. In 
short, it's a professional's system that will help you keep 
your machine in prime condition...and avoid the evils of 
data loss. 

$29.95 $1.50 Shpng. 

MEDIA -MATE 50: 
A REVOLUTION IN DISKETTE STORAGE 

Every once in a while, someone takes the simple...and 
makes it elegant. This unit holds 50 51/4" diskettes, has 
grooves for easy stacking, nipples to keep diskettes from 
slipping in the case and several other features. We like it. 

$10.95 $200 Shpng 

$2.05 
$2.50 
$3.10 

DISKETTE 70 STORAGE: 
STILL A GREAT BUY 

Dust -tree storage for 70 5'A" 
diskettes. Six dividers included. 

An excellent value. 

$14.95 $3 00 Shpng 

PRINTER RIBBONS 
AT BARGAIN PRICES. 

EPSON MX -70/80 
EPSON MX -100 
Okidata Micro 84 
Diablo 630 Mylar 
Diablo 630 Nylon 
Okidata Micro 83 

53.58 25 Shpng. 
$6.99 25 Shpng. 
$3.66 25 Shpng. 
$2.60 25 Shpng 
$2.93 25 Shpng 

$1.48 25 Shpng 

DISK CADDIES 
...the original flip -up disk 

holder for 10 diskettes. 

51/4" $165 
Beige or grey only. 

1/4" + .20 Shpng. 

Shipping 5'4" DISKETTES -Add $100 per 100 or fewer diskettes 
8' DISKETTES -Add $4.00 per 100 or fewer diskettes. OTHER 
ITEMS Add shipping charges as shown in adOhon to diskette 
skipping charges Payment: VISA and Mastercard accepted COD 
orders only. add $3 00 handling charges Taxes: Illinois residents. 
please add 8ó sales tax 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND OUANTITIES! 

Nationwide: 1- 800 -621 -6827 
Illinois: 1- 312 -944 -2788 

Hours: 9AM - 5PM Central Time 
Minimum Order: $35.00 

DISK WORLD!, Inc. 

SUITE 4006 
30 EAST HURON STREET 
CHICAGO, ILLINOIS 60611 

Authorized Distributor 
Information Processing Products 
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BOOK REVIEWS 

course. This section covers trouble- 
shooting the CP /M BIOS from basic 
debugging techniques (called "the Or- 
ville Wright approach") to the use of ex- 
tensive built -in debugging code (listings 
included, naturally). Page after page is 
filled with checklists of potential prob- 
lems and possible remedies. Detailed 
techniques for testing I /O, disk, and in- 
terrupt routines are provided, as those 
areas are especially hard to debug 
because they are very hardware depen- 
dent. The use of pass counters, error 
trapping, and a discussion of bringing 
up the bootstrap loader are all covered. 

The final chapter provides expanded 
utilities for the system. A major change 
is made here: the author switches from 
assembly language to BDS C. While 1 

have not yet used C, the program 
listings and examples are clear enough 
to follow the logic of the utilities and 
debugging aids described. In fact, these 
utilities looked so good that I am now 
in the market for a C compiler. I just 
can't resist changing data rates, hiding 
files from the directory, reassigning I/O 
devices at will, and changing serial pro- 
tocols as needed. With the understand- 
ing of CP /M that I gained after reading 
this book, I can already think of a few 
new utilities that I just might develop. 

This book has been needed by the 
CP /M community for some time now. 
The fact that it was written by someone 
as talented and knowledgeable as 
Johnson -Laird is a pleasant surprise. 1 

recommend this handbook to anyone 
who desires an intimate and serious 
understanding of CP /M. I assure you 
that it will become a valuable but tat- 
tered addition to your technical 
literature, as you open it repeatedly to 
gleen yet another fact from its pages. 

David D. Clark (246 South Fraser St. #2. 
State College, PA 16801) is a postdoctoral 
research scholar in the chemistry department of 

Pennsylvania State University. 

Chris H. Pappas is a professor of computer 
science at Broome Community College, Bing- 
hamton, New York, and is currently writing a 
book on APL. 

Wayne W. Shearer Jr. (1143 South University 
Blvd., Denver, CO 80210) is general manager 
of Shearer Associates, a consulting firm based 
in Denver. 
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NEW 128K COMMODORE - 80 COLUMN 

COMPUTER SYSTEM SALE! 
HOME BUSINESS WORD PROCESSING 

8050 
Dual Disk Drive 

1 Mega Byte 

100 CPS 

4023 Printer 

SUPER BASE PROFESSIONAL DATA BASE 

BOX OF 10 LORAN LIFETIME GUARANTEED DISKS 

1100 SHEETS FANFOLD PAPER 

ALL CABLES NEEDED FOR INTERFACING 

$119500 
(If ordered 

before 9/1/84 
only $1095) 

/ifiaainyormage) 

B128 Computer 
128 K 

List Price $4008.95 

LOOK AT ALL YOU GET FOR ONLY $ 1 195 
LIST PRICE 

B128 COMMODORE 128K 80 COLUMN COMPUTER 995.00 
8050 DUAL DISK DRIVE (over 1 million bytes) 1795.00 
4023 - 100 CPS - 80 COLUMN BIDIRECTIONAL PRINTER 499.00 
12" HI RESOLUTION 80 COLUMN GREEN OR AMBER MONITOR 249.00 
SUPER SCRIPT 80 COLUMN PROFESSIONAL WORDPROCESSOR 149.50 

149.50 
49.95 
19.95 

102.05 

TOTAL LIST PRICE 4008.95 

12" Hi Res Monitor 

Printer replacement options (replace the 4023 with the following at these sale prices) 

* Olympia Executive Letter Quality Serial Printer /Typewriter 
* Comstar Hi -Speed 160 CPS 151/2" Serial- Business Printer 

LIST SALE 

849.00 499.00 
779.00 449.00 

Plus You Can Order These Business Programs At Sale Prices 

ACCOUNTS RECEIVABLE 

ACCOUNTS PAYABLE 
PAYROLL 

LIST SALE 

149 95 
149 95 
149.95 

99.00 INVENTORY 

99.00 GENERAL LEDGER 

99.00 

LIST 
149 95 
149 95 

SALE 
99.00 
99.00 

SALE PRICE 

$1195.00 

/15 DAY FREE TRIAL We give you 15 days to tryout this SUPER SYSTEM PACKAGE!! If it doesn't meet your expec- 
' tations, just send it back to use prepaid and we will refund your purchase price!! 

90 DAY IMMEDIATE REPLACEMENT WARRANTY If any of the SUPER SYSTEM PACKAGE equipment or programs 
fail due to faulty workmanship or material we will replace it IMMEDIATELY at no charge!! 

Add $50.00 for shipping and handling!! I 
$100.00 for Canada, Puerto Rico, Hawaii orders. 
WE DO NOT EXPORT TO OTHER COUNTRIES. 
Enclose Cashiers Check, Money Order or Personal Check. 
Allow 14 days for delivery, 2 to 7 days for phone orders. 1 day 
express mail! Canada orders must be in U.S. dollars. We 
accept Visa and MasterCard. We ship C.O.D. to U.S. addresses' 

i 
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PROTECTO 
ENTERPRIZESME LOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121362.5244 to order 
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EVENT QUEUE 

August 1984 
C, UNIX COURSES 

Courses in C Language and 
UNIX, Concord, MA, Somers 
Point, NI, and College Park, MD. 
Three five -day courses are 
offered: "C Programming Work- 
shop;' "Advanced C Topics 
Seminar;' and "UNIX Work- 
shop.' Contact Joan Hall, Plum 
Hall Inc., 1 Spruce Ave., Cardiff, 
NI 08232, (609) 927 -3770. 
August 

DATABASE SEMINARS 
SoftwareBanc Seminars, various 
sites in the U.S. and Canada. 
Such seminars as "Problem 
Solving with 1 -2 -3 :' "dBASE II.' 

and "Exploring UNIX" are 
planned. Contact SoftwareBanc 
Inc., 661 Massachusetts Ave., Ar- 
lington, MA 02174, (800) 451- 
2502: in Massachusetts, (617) 

641 -1241. August 

DBM SEMINARS 
Digital Consulting Associates 
Classes and Seminars, various 
sites in the U.S. Seminars and 
classes on information centers, 
database administration, and 
other microcomputer topics. 
Contact Digital Consulting Asso- 
ciates Inc., 339 Salem St., Wake- 
field, MA 01880, (617) 246 -4850. 
August 

ENGINEERING SUMMER 
CONFERENCES, Chrysler 
Center, North Campus, Univer- 
sity of Michigan, Ann Arbor. 
Topics include aerospace, 
chemical, electrical, nuclear, 
marine, metallurgical, mechan- 
ical /automotive, industrial, and 
computer, information, and con- 
trol engineering. Fees range 
from $450 to $1000, depending 
on course length. Contact 
Engineering Summer Con- 
ferences, 200 Chrysler Center - 
North Campus, University of 
Michigan, Ann Arbor, MI 48109, 
(313) 764 -8490. August 

WORKSHOPS FOR 
EDUCATORS, Compuworkshops 
Computer Seminars for Educa- 
tors, various locations in Califor- 
nia. Among the seminars of- 
fered are "Computer Literacy 
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for Educators" and "How to Set 
Up a Computer -Based Educa- 
tion Program in Your School or 
District" Each course is $50. 
Contact Compukids of Seal 
Beach, Rossmoor Shopping 
Center, 12385 Seal Beach Blvd., 
Seal Beach, CA 90740, (213) 

430 -7226: in West Los Angeles, 
(213) 473 -8002: in 7àrzana, (213) 

343 -4008; and in Rancho Ber- 
nardo /San Diego, (619) 451 -1742. 
August 

DEC SEMINARS 
'lèchnical and Management 
Seminars for Professionals, vari- 
ous sites in the U.S. Subject 
areas: system -performance man- 
agement, networking, personal 
computing, applications design 
and programming, real -time ap- 
plications design, and manage- 
ment development. On -site 
seminars can be arranged. Con- 
tact Educational Services, Semi- 
nar Programs BUO/E58, Digital 
Equipment Corp., 12 Crosby Dr., 

Bedford, MA 01730, (617) 276- 
4949. August -September 

EFFICIENT COMPUTING 
TECHNIQUES, Microcomputers: 
Techniques for Improving Your 
Computer Efficiency, Valley Inn 
and Tavern, Waterville Valley, 
NH. Four intensive two -day 
seminars: "Microcomputers: Pro- 
gramming in BASIC: "Introduc- 
tion to VisiCalc," "Micro 
Database Applications : and 
"Engineering and Management 
Applications : 'Itiition is $495. or 
$679 with meals and lodging. 
Contact New Hampshire Col- 
lege, Resource Center, 2500 
North River Rd., Manchester, 
NH 03104, (603) 668 -2211, ext. 
17 5. August -September 

MANAGERIAL SEMINARS 
Computer Competence Semi- 
nars, Boston University Metro- 
politan College, Boston, MA. A 
series of hands -on presentations 
tailored for managers who know 

little or nothing about com- 
puters and for those who wish 
to sharpen their computing 
skills. On the docket are "PCs 
for Improving Financial Analysis 
and Decision Support," "dBASE 
II," and many others. Fees range 
from $225 to $595. In -house 
programs can be organized. 
Contact Joan Merrick, University 
Seminar Center, Suite 415, 850 
Boylston St., Chestnut Hill, MA 
02167, (617) 738 -5020. 
August -September 

RAINBOW SEMINARS 
All- Hands -On, Boston, MA, 
Chicago, IL, New York City, and 
San Francisco. CA. A series of 
applications seminars featuring 
the DEC Rainbow 100. Contact 
Carol Ericson, BUO/E50, Educa- 
tional Services, Digital Equip- 
ment Corp., 12 Crosby Dr., Bed- 
ford, MA 01730, (617) 276 -4572. 
August -September 

PROFESSIONAL EDUCATION 
Seminars from the Institute for 
Professional Education, various 
sites in the U.S. Programs in 

statistics, management, simula- 
tion and modeling, personal 
computers, and computer 
science. Contact the Institute for 
Professional Education, POB 
756, Arlington, VA 22216, (703) 
527 -8700. August- December 

COMPUTERS IN ENGINEER- 
ING, The 1984 ASME Interna- 
tional Computers in Engineering 
Conference and Exhibit, Hilton 
Hotel, Las Vegas, NV. More than 
60 panel discussions and paper 
sessions. Product exhibits. Con- 
tact American Society of Me- 
chanical Engineers, 34 5 East 
47th St., New York, NY 10017, 
(212) 705 -7100. August 12 -16 

MICROS & VOC EDUCATION 
Microcomputers and High 'Tech- 
nology in Vocational Education 
Conference, Vocational Studies 
Center, University of Wisconsin, 

IF YOU WANT your organization's public activities listed in BYTE'S Event Queue, 

we need to know about them at least four months in advance. Send information about 
computer conferences, seminars, workshops, and courses to BYTE, Event Queue, POB 
372, Hancock, NH 03449. 

Madison. Concurrent sessions, 
formal classes, presentations, 
speeches, and videotaped pro- 
grams. Preregistration fee is 

$55, or $65 at the door. Con- 
tact Dr. Judith Rodenstein, 964 
Educational Sciences Building. 
University of Wisconsin, 1025 
West Johnson St., Madison, WI 
53706, (608) 263 -4367. 
August 13 -16 

COMPUTERS AND BIOLOGY 
The Fourth Annual Notre Dame 
Short Course Series: Computers 
in Biology, University of Notre 
Dame, Notre Dame, IN. Three 
concurrent short courses: "Com- 
puters in Bioeducation : "Micro- 
computers in Classroom and 
Laboratory;' and "Computerized 
Data Analysis in Biological Re- 

search: Technical expertise is 
not required. Tuition is $450. 
Contact Theodore 1. Crovello, 
Biocomputing Short Course 
Coordinator, Department of 
Biology. University of Notre 
Dame, Notre Dame, IN 46556. 
(219) 239 -7496. August 13 -17 

COMPUTING IN SCHOOLS 
The Third Annual Harvard In- 

stitute on Computing in 

Schools, Harvard Graduate 
School of Education, Cam- 
bridge, MA. Designed for 
educators and administrators. 
Software demonstrations and 
group discussions will be 
featured. Prior computer ex- 
perience not required. Contact 
Institute on Computing in 

Schools, Programs in Profes- 
sional Education, Harvard 
Graduate School of Education, 
339 Gutman Library, Cambridge, 
MA 02138, (617) 495 -3572. 
August 13 -17 

PROGRAM COMPUTER 
GAMES, Programming Games 
on Computers, Salzburg Inn, 
Stowe, VT Presented by Monty 
Newborn and David Levy, 
computer -game experts, this 
course is designed to show you 
how to program a computer to 
play chess, bridge, othello, 
checkers, and blackjack, Ability 

(continued) 
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WE DRESSED OUR 
UNIX* SOFTWARE FOR 

YOUR IBM PC /XT 

Try it Risk FREE - the first AT &T- licensed UNIX 

implementation for the IBM PC /XT. Shipping since 
August 1983, Venix/86 is the popular choice among 
knowledgeable UNIX users and developers. Here's why! 

Multi -User Capability... 
Share the same PC, disk, and printer with up to 
three users! Simply plug in a CRT and run. 
Multi- Tasking... 
Edit a file, print a report, run a spelling check, 
format a diskette...all at the same time. 

Berkeley Enhancements... 
Including vi, termcap, more and the c shell. 

Real -Time Extensions 
With semaphores, raw and asynchronous I /O, 

priority, shared data, I/0 page addressing. 

Quad -Screen Windowing... 
Featuring four unique and powerful windows. 

MS -DOS Partitioning... 
Keep your DOS files and programs! 

UNIX isa trademark of AT&T 'technologies, Inc. 

Fenix /N6 implementation by '. nturCom, Inc. 

Circle 313 on inquiry card. 

Lean and Clean... 
192K RAM, 3.5 Mbytes on disk. Proven reliability. 

Applications... 
Networking, word processors, database managers, 

spreadsheets, menu interfaces. 

One Source with Unisource... 
Unisource is the leading publisher and devel- 
oper of UNIX software for the IBM PC/XT 
and compatibles, DEC Professional 350, 
Rainbow, Micro -11, PDP -11, VAX series, 
and NCR computers. All our packages are 
fully documented and supported by our 
800 user hotline. Call for a complete 
information kit or to arrange your 30 -day 
Risk FREE Trial of Venix /86. Unisource 
Software Corp. Department 4109 

71 Bent St., Cambridge, MA 02141. 
Telex 92-1401/COMPUMART CAM 

CALL 617 - 491 -1264 

Getting UNIX Software 
Down to Business 
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l .Nll''s - 
32-Bit V1rtUal 
Memory Ml'g:1M il'-t"ll 
is The-State-Of-The-Art 
t 1N1\ Nlic rlk (ltlltltlti'r 

LMC's 32 -bit MegaMicro provides mainframe 
or super- minicomputer performance at prices com- 
petitive with today's far less powerful 8- and 16 -bit 
microcomputers. This is made possible by use of 
the next generation of logic chips -the National 
Semiconductor 16000- series. LMC MegaMicros 
incorporate: the NS16032 central processing unit 
which has true 32 -bit internal logic and internal data 
path configured on the IEEE 796 multibus; 
demand -paged virtual memory implemented in 
hardware; and hardware 64 -bit double -precision 
floating -point arithmetic. 

The LMC MegaMicro is supplied with HCR's 
UNITY* which is a full implementation of UNIX ** 

and includes the Berkeley 4.1 enhancements to 
take advantage of demand -paged virtual memory. 
Also included are C and FORTRAN. Typical multi - 
user systems with 33 megs. of fast (30 ms. average 
access time) winchester disk storage, a half meg. 
of RAM, virtual memory, hardware floating -point 
arithmetic, UNIX, C, and FORTRAN 77 are avail- 
able for $20,000 (and even less with quantity or 
OEM discounts). 

UNITY is a Trademark of Human Computing Resources. 
**UNIX is a Trademark of Bell Laboratories. 

LMC MegaMicros The LogicalAlternativeT^" 

MC 
The Logical MicroComputer Company 
4200 W. Diversey, Chicago, IL 60639 (312) 282.9667 

A member of The Marmon Group of companies 
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to program in BASIC, FORTRAN, 
or Pascal is advised. The fee is 

$550. Contact Dr. Monty 
Newborn, 4874 Westmount Ave, 
Westmount, Quebec H3Y IYI, 
Canada, or call (514) 481 -1766. 
August 13 -17 

COMPUTERS, GRAPHICS, 
AND BUILDING, Computers/ 
Graphics in the Building 
Process -BP '84. Embarcadero 
Center, Hyatt Regency San Fran- 
cisco, CA. Exhibit of equipment 
and services, tutorials, and 
technical sessions exploring the 
theme The Building Process in 
Transition:' Contact Conference 
Director, BP '84, Suite 333, 
2033 M St. NW, Washington, DC 
20036, (202) 775 -9556. 
August 19 -23 

ADA COURSE- 
Hands-On Programming in Ada, 
Washington, DC. Upon comple- 
tion students will be able to 
design, code, and test Ada pro- 
grams in an interactive environ- 
ment. Enrollment is limited to 
individuals with programming 
experience in at least one high - 
level language. The fee is $875. 
Contact Continuing Engineering 
Education, George Washington 
University. Washington, DC 
20052, (800) 424 -9773; in the 
District of Columbia, (202) 
676 -6106. August 20 -24 

PROGRAM COMPUTER 
GAMES, Programming Games 
on Computers. Salzburg Inn, 
Stowe, VT. See August 13 -17. 

August 20 -24 

HAMFEST /COMPUTERFEST 
The Central Pennsylvania 
Repeater Association Eleventh 
Annual Hamfest / Computerfest, 
Hershey, PA. Indoor dealer and 
flea- market areas. Registration is 

$3. Children and spouses free. 
Contact Timothy R. Fanus, 
WB3DNA, 6140 Chambers Hill 
Rd., Harrisburg, PA 17111, (717) 
564 -0897 (noon to 8 p.m.). 
August 26 

INFO CENTER CONFERENCE 
Information Center Conference 
and Exposition. Sheraton 
Boston and Hynes Auditorium, 
Boston, MA. More than 60 
educational sessions on hard- 
ware, software, and organiza- 
tional topics of interest to 
information -center managers will 
be featured. Contact Warren/ 
Weingarten Publications, 38 

Chauncy St., Boston, MA 02111, 
(617) 542 -0146. August 26 -30 

PCB TECHNICAL SEMINAR 
The 1984 Printed Circuit Fabri- 
cation Technical Seminar, Bos- 
ton, MA. Contact Donna 
Esposito, PMS Industries, 625 
Sims Industrial Blvd., Alpharetta. 
GA 30201, (404) 475 -1818. 
August 27 -29 

ADA WORKSHOP 
Workshop in Ada, Atlanta. GA. 
This course combines lectures 
with laboratory sessions and 
emphasizes the design and im- 
plementation of Ada programs. 
Programming experience with 
FORTRAN, PL /I, Jovial, Pascal, C. 

or another high -level language 
required. Fee: $900. Contact 
Elaine Hadden Nicholas. Depart- 
ment of Continuing Education, 
Georgia Institute of Technology, 
Atlanta, GA 30332 -0385. (404) 
894 -2 547. August 2 7 -30 

EUROMICRO 
The Tenth Annual Euromicro 
Symposium -Euromicro 84. 
Copenhagen, Denmark. One of 
the largest European computer 
events, Euromicro features 
speeches, tutorials, and 
technical sessions. Also featured 
will be the annual Euromouse 
contest in which robotic mice 
zip through a maze. racing 
against time and foreign com- 
petitors. Contact Euromicro, p/a 
TH Tlvente, Department INF. 

Room A306, POB 217, 7500 AE 
Enschede, The Netherlands; tel: 
(31) (53) 338799; Telex: 44200 
THES. August 27 -30 

September 1984 
COURSES FROM ICS 

Courses from Integrated Com- 
puter Systems, various sites 
throughout the U.S. Among the 
courses offered are "Computer 
Network Design and Protocols" 
and Data Communications:' 
Fees are generally $895. Con- 
tact Integrated Computer 
Systems, 6305 Arizona Place, 
POB 45405, Los Angeles, CA 
90045, (800) 421 -8166: in 
California. (800) 352 -8251 or 
(213) 417 -8888. September- October 

ERGONOMICS CONFERENCE 
World Conference on Ergo- 
nomics in Computer Systems, 
various sites throughout the U.S. 

(continued) 
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With Microfazer, you While your printer is 
could be doing this... doing this. 

111111111111111 
o 

I ' 9 i 

Your personal computer \works 
fast. Except when you're 
printing. Then it doesn't work 
at all. And when your 
computer's not \working you're 
stuck waiting. But with 
Microfazer there's no more 
waiting. Microfazer is the print 
buffer that frees your computer. 
So you can compute and print at 
the same time. 
Compute while you print 
Microfazer stores data from your 
computer. then sends it to 
the printer at an appropriate 
speed. Because Microfazer 
remembers exactly what 
your printer 

needs. you and the computer 
can get back to business fast. 
This makes Microfazer perfect 
for any buffer task: word 
processing, complicated 
graphics, you name it. 
But Microfazer remembers 
more... 
Microfazer remembers to give 
you the hardware features 
you're looking for in a print 
buffer. Features that include 
memory expansion to 512K. 

(Parallel -to- Parallel version). RESET, 
PAUSE, and COPY functions. 
Plus a choice of serial or parallel 
interfaces (or combinations of 
both) for your data transmission 
requirements. 
The perfect system buffer 
Microfazer goes with printers 
and plotters to make it the 
perfect buffer for all your 
system needs. 

And Microfazer's price makes 
it perfect. too. 

So stop waiting on your 
printer. Get Microfazer 
and compute while you 
print. Microfazer. The 
buffer that remembers 
it all. 

'-' \t"- 
t, QUADRAM Ql}AUTYi 

,.:)Copyright 1984 Quadram Corporation. All rights reserved. 

Circle 260 on inquiry card. 

4355 International Blvd. /Norcross. Ga. 30093 
(404) 923 66661TWX 810.766 -4915 (OUADRAM NCRS) 
International Offices 
Chevco Computing 6581 K umat Road a 14 

M,s&ssauga. Onlano. Canada L5N-2X5 416-821-760o 
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STRICTLY BUSINESS * TOP VALUES 

floppy disk drives 
TANDON TM 100-2 %;, 
CALL FOR WAMITTY PRICING 

S209 Y2 HT. DISK DRIVES TOP NAMES 8 179 SOUTH'S LARGEST SUPPLYDEALER INOUIRIES INVITED ... 
networking /protocol conversion JM- 

PC Turbo by ORCHID 
80186 Coprocessor Board Speeds Up PC 5 Times 

IRMA REPLACES 3278's WITH PC's 1IRMALINE 
LO COST Terminal WIBuilt in LAN & Processors 

PCterminal Serial and Parallel Ports Four Extra Open Slots 

BLUE LYNX 525113276 EMULATOR 
FORTE DATA 

327813279 Emulator wISIIIG, 
Graphics Capability 

printers etc. 
AMDEK AMPLOT IISuppors 

LOTUS 123 $799 

Houst. Inst. Plotters & Digitizer CALL! 

DOT MATRIX 

EPSON FX80 & 1 0 0 (160cps) . Best Price! 
EPSON RX80 & 100 Best Price! 
EPSON LQ 150(rEaV21tAtaetruality Best Price! 
ProWriter C -ITOH $339 

IBM's Choice for LESS, 132 Col =1495 Prism Color 12CC cps) Color Graphics 

OKIDATA 92 &93 Opt Proms Best Price! 

OKIDATA ML84200cps Best Price! 
OKIDATA 2410 Pacemark (350 cps) Best Price! 
TOSHIBA P -1351 & 1340 Best Price! 

GEMINIfull Line of StarMicronrc Printers 

T.I. 855 5 24 WIRE PIN HEAD, NOW IN STOCK! . 

NEC P2 & P3180 cps 

DIABLO P381400 CPS) 

Mlles A13285 

... Best Price! 
Best Price! 

=1695 

NEC SPINWRITERS2050, 3550 & 7730 Best Price! 
DIABL0620, 630 630 ECS Best Price! 
C-ITOH 

Starwrite' (40 cps) =1055/ 1455 Printmaster 155 cps) 

SPRINT 11140 PLUS 
QUME SPRINT 11155 PLUS Best Price! 
LG Feeders 

Great Cut Sheet Feeders for 

SAVE! NEC 3550 & C ITOH Starwrite' 

micro modems 
HAYESSMARTMODEM 300, 1200 & 12008 CALL! 

NOVATION 
MICRO MODEMS, W /Access 1-2-3; 
Internal wlCrosstalkXVI 11399 

R I X O N 12004800 BAUD IBM PC Compatible CALL! 
Signalman Mark XII 300.1200 Direct Connect .. =259 
Adverisad cash prices suyal to change wnhour wrica. 

Atlanta, Charlotte, Washington D.C., 
Tampa, Ft. Lauderdale, Orlando, Louisville 

SNA & BISYNC 3780, 5251, 3274 

hard disks 
Peachtree 

P 
Industry's Best Buy 10 Meg;F. 

r. Auto BootRuns W;Dut Ext. Power Peripherals Internal or External Installation 

SYSGEN 
10 & 20 MEGIF WlStreamer Tape, also 
IMAGE Streamer Backup for Your IBM XT 

INFAXBernouli Box Double Drives 
10 MEG Removable Cartridges 

CALL! 
CALL 

DAVONG 10 MEGIF !aAvaableSExt . CALL 

"Macintosh" Hard Diskby Tecmar CALL 
ALL NAME BRANDS AVAILABLE NOW! BEST PRICES!! 

CALL! IF YOU DON'T SEE IT- 

multi -cards 
II 1 -384K 64K 

Ram 

384 
Disk Spooler 

Clock 

Opt 

Ser & 
Game 

Par 

Pt 

Pts 

#1 MultiCard Game 

Max 8 Func 164 
Pt 

512KI 
WI Opt. 

#1 110 Card 
Ser. 

(Opt 

Spooler am Disk 
2nd Ser. Par 

&R 

Gamel 

QUADBOARD New Version 64.384K 

CAPTAIN 64-384K by Tecmar 

SEATTLE RAM + 3 sh6o ClkSpooler 

J -RAM II512K Multifunction 

PROFIT Systems RAM PI s &Elite ... . 

BABY BLUE II B RAMdrskSpooferExtraSoftware 

ORCHIO's 6 Pak Clone with 
PC Blossom Optional PCnet Piggy Back 

MA YNAR D FAkomS& Hard Disk Controls! Cards . 

Best Price! 
Best Price! 
Best Price! 
Best Price! 

=269 
=199 

Best Price! 
=299/=680 
Best Price! 

MOM 81 3275 
Best Price! 

Grappler $ Parallel Interlace CALL! 

Quadram eRAM80-80 Cal. 64K RAM Card CALL! 
Microtek 

Apple Dumpling & 

CALL! Parallel Interlace 

Premium Softcard IIed CALL! 

graphic cards 
HERCULES 

Monochrome Graphics 
Supports LOTUS 1 2 3 CALL! 

PLANTRONICS Color+ Wi1hColoSuarrlcHirRes CALL! 
Graphics Master Graphics SuppahngLotus . Low Price! 
QUADCOLOR I & II CALL! 
ULTRA P A K 

Graphics Serial Port(s) Par. Port 
CALL! Expand. RAM (384K) Opt. Color & Floppy Cont. 

STBGraphie Mpic . t I 

RAM Disk 

Plus 
Spooler 

Color & 
Lite Pen 

ono Gra 

Port 
h 

Opt. 

Par 

CIkICaI 

Por 

CALL ! 
Multigraph 

132 Col in Mono W!Graphics 720h x 350v =375 Color Graphics to 640h x 400v Opt Par Port . 

Apple and the Apple logo are registered trademarks of Apple Computer. Inc. 

IBM and the IBM logo are registered trademarks of International Bushness Machines Corporation 

Micro Mart is a registered trademark of Micro Mart Inc 
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3. "" St with 
3289 MultiMate IBM 

Spelling 

22 WANG 

Checker & All 

yle Word 

New Tutorial 

SAMNA I I &III IBM 
Deluxe Ward Processing at Best Pricing CALL! 

Word Microsoft Word 
wP&Wlo 

Processor 
Mouse 

Use 

Fourth 

Up to 
86 we ni rider aetwi osn CALL! 

VOLKSWRITER DELUXE IBM 3189 
rex Now WIFree Tutor! 

WordStar ProPaek CorrectStar,MailMerge. . CALL! 
WordPerfect by SSI tJ * Available Now by 

$299 of Popular Demand 

Easy Writer I I IBM Systems Include Speller & Mailer. ... CALL! 
Peach Text 5000 IBM Personal Productivity Series. . $179 
DATA SASE 

HARVARD PROJECT MANAGER IBM CALL! 
Day Flo IBM 

Super new data base CALL! 
R:base 4000 or 6000Mia °prim 

rifer & C 

EIePlEe13329 
of Relational &CALL. 

I Power-base IBM 
HierarcGMS 

Systemshical 

Data 

Combination 

Base 

Ve for 3295 Knowledge Man IBM Highly 

r. 1.06 
AcclaiNow med 

Available 
Data Base . 

this 
. . 

Standard I 

New "C" Language 

Infoscope IBM Critically acclaimed data base 

Sr 'T 

M ultiPlan Microsoft New Law Pricing [31 CALL! 
CALL! SuperCalc 3 IBM Superior Graphics to LOTUS 

CROSSTALK XVI IN] Microstuf. CALL! 
399 SMARTCOM II IBM 

Hayes 

miscellaneous 
Ke tronics 5151 Improved CALL! 

MOUSEOptical Type LOTUS & VisiOn Compatible 
$ By Mouse Systems 209 

C URTIS 
Monitor Pedestal 

CALL! Keyboard Extension Cable. Monitor Extension Cable 

MICROFAZERl8K 128K) Stack Spooler Starting At 3139 
BACK UP Power Supply 20014251625 Watts. CALL! 
ISOBAR 

Surge Protectors 
4 & 

With 
8 Plug 

Great dtering Via Isolated 
at 355 Pairing 

Circle 206 on inquiry card. 

ORDERS ONLY 
1- 800 -241-8149 

Monday Friday 9 00 AM 7 00 PM Saturday 9 00 AM 5 00 PM 

THE SERVICE LEADER * CORPORATE BUYERS WELCOME 

soft ware 
MICROSOFT PROJECT 

ICCOUITINB 

IUS IBM 
A.R., A.P., G.L., Inventory, Order Entry, Payroll Starting a13299 

A.R. A.P. G.L, Payroll 
CALL! Peachtree Accounting Job Cost, Inv., Proc . 

nx Entire Line ow u cct., N WIF IIA Comm. 
Dow Jones[.1 

omm. 

Sales Plan. Complementing F ine S tk. Mkt. Pkg CALL! 
Open Access Time Manager& Comm. in One Pkg 3299 
Decision Manager IBM Solftwa e'bygPeachtree .. CALL! 

Aptions anager 
ry VIS10n Ca 

lica 
Ward Que IBM CALL! 

QUICKCODEIdGRAPHIdUtil `::1 CALL! 
Lattice C- Compiler Iaht One MegRAMuo PT. .. 3299 
MICROSOFT COMPILERS I::1 CALL! 
DIGITAL RESEARCH COMPILERS CALL! 

Norton UtilitiesAmust for Every IBM PC 359 
ProKey 3.ORosesaft IBM 395 
Copy II PC 835 
ATI Training IBM Critics Choice Software Tutorials $49 
Set -FX PLUS IBM 

Epson FX Series Control Pkg. $45 

Spreadsheet, 3 -D Graphics, Word Processor, 

PC Paint Brush IBM 
Amazing Mouse Driven Graphics 8129 WlScreen Dump Utility. . 

Chart -Master /Sign- Master IBM 

"CADBest Selection Available of 
CAD Systems IBM Computer Aided Design Graphics. CALL I 

CALL! 

ENERGRAPHICS IBM Hat New Graphics Package ... $269 

New for the Macintosh 

Habadex New 
Style Data Base 

CALL! for your Macintosh 

Microsoft di ChartFileBasic . CALL! 

_-_= etc. chips 
INTEL High Speed Math Coprocessor 

31 75 
64K RAMCHIPS $55/3159 

164K-9 ChiplUpgrade Kit) 1192K -27 ChiplUpgrade Kit) 

CALL FOR QUOTE ON QUANTITY CHIP PURCHASES 

monitors Et cr`t's 
P GS -MAX 12 

Amber Runs oft IBM 
Mono Card 720h x 350v . . 

PGS SR -12 
690x480 Non -Interlaced Mode 

RGB WIHiRes Text, W /Oual Scan Cd . 

PGS -HX 12 IBM 
HiRes 690 Dot RGB 

QUADCHR0MEHiResRGB 

AMDEK COLOR II+ 
AMDEK COLOR IVIBM 720 Dot 

AMDEK 300 AI300G 
tt«" ar 12" ... 

Amber 12" Improved 

AMDEK 310 A Alternate to IBM Green Screen 

Wyse Terminals 
Wy 300, 10, , , 50 
Ent ire Line In 

0 

Stuck 

60 

Best Price! 
Best Price! 
Best Price! 
Best Price! 

3399 
3549 

3149/3139 
IBM 3185 
Best Price! 

_: -- - - -- - - - _1' _ _ --- - - - - - -- ----- mrIM 

---- - - -- vaav- a- aaaaa 
TECHNOLOGY CORPORATE CAMPUS 

3159 Campus Drive Norcross, GA 30071 
For Information 
Technical Support 
Telex 

1-404-489-8089 
1404-448-3838 

880497 
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What a performance! 
Seven new data acquisition 
and control boards for 
your IBM PC.' 

Encore! 
Encore! ,, 

Data Translation 
has done it again. Our 
first two analog and 
digital I/O boards for 
IBM personal com- 
puters received rave 
reviews. 

So we extended 
our product line to seven 
... starting at $295 for quan- 
tity purchasers. 

While most of the 
personal computer world 
focused on home and office applications, 
we lifted the curtain on two other key 
areas. Laboratory data acquisition and 
industrial control. 

Now, no matter what you need for 
your IBM PC, we have it. Each board 
is a complete data acquisition and 
control system. With A/D, D /A, 
digital I10, and a programmable 
clock. You simply choose the 
board offering the speed and 
resolution you need most. Just 
plug it into your PC's backplane 
and it's showtime. 

With on -board intelligence, 
all seven are software compati- 
ble and supported by Data JuaP!S'd '?Eu!Iow Pß' 1 

Translation's PCLAB software package. 
Data Translation is playing the lead- 

ing role in personal computer data acqui- 
sition and control. Find out how we can 
help your performance today. 
VISA and MasterCard accepted. 
Call (617) 
481 -3700 / No / D/A 

4.6 

295(OEM) Low Cost DT2808 10 16SE 3.3 8 2 10 16 yes 

495 16SE 

or 
1195 General DT2801 12 HI 13.1 12 16 

Purpose 

1345 High Speed DT2801 -A 1, 27.5 33 

2170 High DT2801/5716 16 801 2.5 16 
Resolution 

1295 Low Level DT2805 12 13.7 

2270 Low Level, 
High 

DT2805/5716 16 2.5 

Resolution 

1695 Simultaneous DT2818 12 4 27.5 33 
SM vv vv 

NOTES: I. PCLAB software supports II models. 

2.Programmable gain is standard for all 012801 nd OT2805models. 

3.Screwterminal and signal conditioning panels available for connection of all I/O signals. 

varaiwaNSianoH 
World Headquarters Data Translation, inc., l0D Locke Dr.. Marlboro, MA 01752 (6171481 -3700 Tlx 951 648 
European op Headwaters: Dala Translation, Ltd , 430 Bath Rd., Slough, Berkshire SLI EBB England (06286) 3412 

In Canada: (416)625 -1907. IBM PC is a registered trademark of IBM. 
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and Europe. Ergonomic experts 
and computer professionals and 
users will exchange information 
and observations. Contact Com- 
puter Psychology Inc., 54 East 
Main St., POB 16, Mendham, NI 

07945, (201) 543 -9009. In 
Europe, Tèlefonaktiebolaget LM 
Ericsson, LM Ericssons väg 4 -8, 

S -12625 Stockholm, Sweden: tel: 
(8) 7190000. September -October 

HIGH :LECH TUTORIALS 
Tutorial Short Courses from 
Hellman Associates, London, 
England, and various sites in 

the U.S. Among the courses of- 
fered are "VLSI Design," "Digital 
Control," and "Error Correction." 
Fees are generally S895. Con- 
tact Hellman Associates Inc., 
Suite 300, 299 California Ave., 
Palo Alto, CA 94306, (415) 

328 -4091. September -October 

MEDICAL COMPUTER 
SEMINAR. Medical Computer 
Weekends, various sites 
throughout the U.S. For car- 
diologists, internists, and 
primary -care physicians. Focuses 
on the role of the multipurpose 
medical office computer. 
Seminars qualify for 13 hours 
CME Category I credit. Contact 
International Medical Education 
Corp., 64 Inverness Dr. E, 

Englewood, CO 80112, (800) 
525 -8651: in Colorado, (303) 
790 -8445. September -October 

SEMINARS FOR PROFES- 
SIONALS, Professional Develop- 
ment Seminars, various sites 
throughout the U.S. Topic areas: 
data communications, database 
management, EDP operations, 
microcomputers, software 
engineering, CAD/CAM, personal 
computers, IBM mainframes, of- 
fice automation, management, 
and administration. Fees range 
from $195 to $1095. Contact In- 
stitute for Advanced Technology, 
6003 Executive Blvd., Rockville, 
MD 20852, (800) 638 -6590: in 
Maryland, (301) 468 -8576. 
September- October 

CONTINUING ENGINEERING 
EDUCATION, George Washing- 
ton University, Continuing 
Engineering Education, Wash- 
ington, DC. For a schedule, con- 
tact George Harrison, Continu- 
ing Engineering Education, 
George Washington University, 
Washington, DC 20052, (800) 
424 -9773: in the District of Col- 
umbia, (202) 676 -6106. 
September- November 

SHOWS IN GERMANY 
Chip Microcomputer Weeks, 
various sites throughout West 
Germany. Microcomputer prod- 
ucts, trends, and applications 
will be demonstrated. Spon- 
sored by Chip, a leading Ger- 
man computer magazine. Con- 
tact Network GmbH, An der 
Friedenseiche 10, D -3050 
Wunstorf 2, Bundesrepublik 
Deutschland (West Germany): 
tel: (0 50 33) 10 56: Telex: 92 
45 4 5. In England, Network 
Events Ltd., Printers Mews, 
Market Hill, Buckingham MKI8 
IIX, England: tel: (02 80) 81 52 

26: Telex: 83111. 
September -November 

INTEL WORKSHOPS 
Microcomputer Workshops. 
various sites throughout the U.S. 

and Canada. Intel, the semicon- 
ductor memory manufacturer, is 

offering more than 20 
workshops on microprocessor 
applications. A brochure is 

available. Contact Customer 
Tt'aining, Intel Corp., 27 In- 
dustrial Ave., Chelmsford, MA 
01824 -3688, (617) 256-1374. 
September- December 

IBM SYSTEMS SHOW 
The IBM System User Show, 
Olympia 2, London, England. 
Covers the full spectrum of IBM 
mainframes, minicomputers, and 
microcomputers. A focus on 
business. Contact EMAP Interna- 
tional Exhibitions Ltd., 8 Herbal 
Hill, London ECIR 5)B, England: 
tel: 01 837 3699. September 3 -5 

Al IN EUROPE 
The Sixth European Conference 
on Artificial Intelligence, Pisa, 
Italy. Covers programming 
languages, expert systems, 
natural -language processing, 
robotics, and computer vision. 
'IUtorials. Contact the Pro- 
gramme Chairman, Institute of 
Educational Technology, Open 
University, Walton Hall, Milton 
Keynes MK7 6AA, England. In 
Italy, Stefano A. Cerri, Dipart- 
mento di Informatica, Universita 
di Pisa, Corso Italia, 40, Pisa 
56100, Italy: tel: Pisa 40862/3/4: 
Tèlex: CNUCE 500371. 
September 5 -7 

SOFTWARE ONLY 
The Second Annual National 
Software Show, Convention 
Center, Anaheim, CA. An ex- 
position and conference 
devoted solely to microcom- 

(continued) 
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TM 

The Ideal 
Computer 

is No Longer 
a Myth. 

system, you buy only one 
computer for all your com- 
puter users. As many as 32 
employees can work on the 
system at the same time, from 
their own desks -even when 
they're using separate soft- 
ware, or calling up different 
files and data.When you're 
ready to expand, just plug 
in additional terminals, 

modems or printers where you 
need them. 

The cost? One of the lowest 
costs per- workstation of any 
computing system. Zeus Multi - 

User systems are specifically 
designed to suit a wide range of 
needs.You can select the number 
of workstations you want, the amount 
of hard -disk storage you need (up 
to 70,000 pages worth), and many 
other customizing features. 

ZeusV.1.PC 

Ideal Solutions. Finally. . . a truly 
complete family of computers and 
peripherals extensive enough to 
please even the toughest custom - 
ers.The Zeus MultiUser MultiProcessor 
Computers, Personal Computers, 
and peripherals,from OSM" 

Value and CompatibilityAbove 
All. As diverse as they are, every Zeus 
computer boasts the sdme family 
traits. Impressive power and speed, 
combined with high reliability. For- 
ward- looking, easy -to -use features. 
And expandability you can afford. 
All for a surprisingly low initial cost. 

Zeus MultiUsers Let You Share 
The Power. With a Zeus MultiUser 

Circle 240 on inquiry card. 

A ke\ /45,, 
>I 

&A o 
Zeus MultiUsers support 2 to 32 workstations simultaneously. 

Zeus Personal Computers. 
Simplicity and Sophistication. 
The Zeus V.I.PC, one of the three 
IBM' - compatibles in the Zeus family, 
is the only single -user computer 
that can offer you the security of a 
built -in back -up storage system. 
It protects you from inadvertently 
losing your valuable data by copy- 
ing it onto a high -capacity, high- 
speed cartridge tape. And every 
Zeus Personal Computer gives you 
the major advantage of twice 
as much memory as the IBM PC, 

for less cost. 
Call OSM Marketing Services 

today for the name of your local 
Zeus representative: (800) 538 -5120 
outside California, or (415) 
961 -8680. 

Zeus. The Ideal Solution to 
Your Real Needs. 

TM m Corporation 
Zeus Computers and Peripherals 
OSM Computer Corporation 
665 Clyde Avenue 
Mountain View, California 94043 
(800) 538 -5120 outside California 
(415) 961 -8680 
TWX 910 -379 -5003 
© 05M Computer Corporation 

05M and Zeus are tradernarks of CSM Computer Corpora' on 
IBM is a registered trodemarkof Internatlond Bushess Mach -nes 

Corporation. Specifications sublectto change wtthout notice. 
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Circle 54 on inquiry card. 

DUMP /RESTORE -XT 
Can Help You Avoid Disaster! 

PC-XT OD 
o 1 

When's the last time you backed up your hard disk? Are you flirting with 
disaster? The School of Hard Knocks proves that when you're least expect- 
ing it, head crashes, electrical outages, and system failures occur when 
sufficient backups have not been made. 

Up until now, you've had to buy add -on hardware to accomplish this 
necessary task, outlaying hundreds of dollars. But now, there's DUMP/ 
RESTORE -XTI Using your own floppy disk drive and our backup program, 
you can backup your hard disk in about 30 minutes'. 

DUMP /RESTORE -XT spans diskettes, tool So, if your diskette runs out of 
room, don't panic... just insert another diskette and press ESC to continue. 
Full positive and negative wildcard selections are supported. 

DUMP /RESTORE -XT is modeled after FAST DUMP /RESTORE, which 
was designed for CP /M systems. We have over 1,500 copies of this 
program in use world -wide. Our track record speaks for itself. Our hun 
dreds of satisfied users speak for us. 

*Depending on volume of data. 

Suggested retail: 590. MasterCard and Visa accepted. Dealer inquiries 
welcome. 

24000 Teleg aph Road 

Southfield, Michigan 48034 USA 
(313) 352 -2345 

!± ONE STOP SHOP 
-'' for SERVICE, 

U' SAVINGS, and SATISFACTION 
Call for August Specials!! - - ,.': 

PRINTERS 
Brother HR 15 419 
Epson FX -100 679 

FX -80 
RX-80 FT 389 

Gemini 10X 259 
15X 37g 

NEC 3550 ..1795 
2030 Call 

Okidata 92P 439 
93P 747 

Prowriter 349 
HP Ink Jet 489 
Ouadlet Color Ink 629 

MONITORS 
Amdek310A 159 

300 135 
Princeton HX 12 479 
Sakata SC100 Color 259 
Texan Amber 119 

Vision 3 449 
Zenith 123 12" Green 95 

122 12" Amber .. 95 
13513" Color. .459 

MODEMS 
Hayes 1200 469 

1200B 389 
MM //e 229 
300 baud 199 

Novation Apple Cat 2 259 
Smart Cat + 379 

Promodem 1200 349 
Signalman Mark I 81 

Mark X 210 
XII 269 

VolksModem300baud ...59 

E _= =__ 7. = 
PC 64K 

ve S, Controller 
Color 8 Monochrome, 

Parallel Port 
$2195 

IBM XT $3795 
Call for Special Deals! 

IBM PRODUCTS 
Tendon TM 100 -2 219 
Panasonic 320K 179 

eac 55B 320K 179 
STB Graph!: Plus II 329 

RIO+ 259 
Super RIO 279 

Microsoft Multiplan 179 
Lotus 1 -2 -3 289 
AST 6 Pak 269 

Mega+ 269 
Ouadboard EX OK ...,., 219 
Hercules Graphics Card 369 
Obese II 289 
Ascll Express Pro 129 

APPLE PRODUCTS 
Micro Scl A2 Drives. 189 
Rana Elite I 219 
Teac Drive 210 
Chinon Drive..... 179 
Vide: 80 col w /soltswach 189 

Ultraterm 179 
Grappler+ 119 
Grappler Work -alike 59 

Buffered 16K 99 
16K Ram 50 

System Saver Fan 89 
Microsoft Prem //e 279 

Softcard CPM 229 
Multiplan 179 

MAC Multiplan 139 
Basic 109 

Apricorn Serial Card 69 
Chalkboard Power Pad 83 
Z-90 Card 59 
Ascll Express Professional.e9 
Ma:ell S/S 24 

D/S 35 

MONTH'S SPECIALS 

Brother HR -15 ....$375 
Gemini 10X 5259 
Gemini 15X $379 
Word w /Mouse 5269 
Slim Line Drive 

Apple /IBM 5189 
Video Ultraterm, _5179 

0 

VD 
Al ` 

NEW ARRIVAL!! 
MACINTOSH...52995 

//e and //C 
64K CPU, 2 Drives, 
Controller, 80 -Col 

S SAVE S 

WE SUPPORT THESE FINE SYSTEMS: 

Corona, DEC pso, IBM, KayPro 
Sanyo, TeleVIdeo, Zenith, and 
more. 

NO CLUB FEE 
PISCES SUBJECT TO OUNCE WTCHOUr 

WM 
GASH PAIGE! 

Computer Price 
GIEN 

841-6160 
Beach elvd. 

Beach, CA 92647 

,, \) 
many 

J \x/ 
714 

IOWA 16783 ... _ 

Huntington 
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puter software. Contact Raging 
Bear Productions Inc., Suite 17 5, 

21 Tàmal Vista Dr., Corte 
Madera, CA 9492 5, (800) 
732 -2300; in California, (415) 
924 -1194. September 5 -7 

COMPUTER INTERFACING 
FOR SCIENCE, Personal Com- 
puter and STD Computer Inter- 
facing for Scientific Instrument 
Automation, Washington, DC. A 
hands -on workshop costing 
S395. Contact Dr. Linda Leffel, 
C.E.C., Virginia Polytechnic In- 
stitute and State University, 
Blacksburg, VA 24061, (703) 
961 -4848. September 6 -8 

COMPUTERS IN COMMON- 
WEALTH, Halifax Computer and 
Office Automation Show, Metro 
Centre, Halifax, Nova Scotia, 
Canada. Contact Industrial Trade 
Shows, 20 Butterick Rd., 

Toronto, Ontario M8W 3Z8, 
Canada, (416) 2 52 -7791. 
September 6 -8 

BYTE SHOW 
The BYTE Computer Show, 
Brooks Hall, San Francisco, CA. 
Seminars, conferences, and 
displays of interest to BYTE and 
Popular Computing subscribers. 
Contact The Interface Group. 
300 First Ave., Needham, MA 
02194, (800) 325 -3330; in 

Massachusetts, (617) 449 -6600. 
September 6 -9 

FUTURE DBMS 
Fourth Generation Data Man- 
agement Software, Washington, 
DC. 'Ibpics include user -friendly 
DBMS, applications generators, 
data dictionaries/directories, 
database designers, and 
decision -support systems. 
Registration fee: $650. Contact 
Software Institute of America 
Inc., 8 Windsor St., Andover. 
MA 01810, (617) 470 -3880. 
September 10 -11 

MOTION CONTROL 
SEMINAR, Electronic Motion 
Control Seminar, Boston, MA. 
Sponsored by the Electronic 
Motion Control Association. 
Contact EMCA Headquarters, 
Suite 1200. 230 North Michigan 
Ave., Chicago, IL 60601, (312) 
372 -9800. September 10-11 

ELECTRONICS SHOWS 
Midcon /84 and Mini /Micro 
Southwest -84, Dallas, TX. Con- 
current conferences exploring 
practical applications and the 
state of the art of electronics, 

including computers, graphics, 
and networks. Contact Elec- 
tronic Conventions Manage- 
ment, 8110 Airport Blvd., Los 
Angeles. CA 90045, (213) 
772 -2965. September I1 -13 

UNIX EXPOSITION 
UNIX Systems Expo /84, Conven- 
tion Center, Los Angeles, CA. 
More than 200 exhibits of 
UNIX- related products and ser- 
vices, as well as presentations 
and panel discussions. Contact 
Computer Faire Inc., 181 Wells 
Ave., Newton, MA 02159, (617) 
965 -8350, September 11 -14 

EUROPEAN COMPUTER 
GRAPHICS, Eurographics 
'84 The Fifth Annual European 
Computer Graphics Congress, 
Copenhagen, Denmark. A con- 
gress with an international 
lineup of speakers and product 
exhibits. Contact Kenness Inter- 
national. I Park Ave., New York, 
NY 10016, (800) 235 -6400: in 
New York, (212) 684 -2010. 
September 12 -14 

INTRO TO DATA COMMUNI- 
CATIONS, Introduction to Data 
Communications, Atlanta, GA. 
An overview of data- commun- 
ications terminology, tech- 
nology. hardware, and software. 
Participants will learn to design 
a batch data -collection system 
and estimate the response time 
of a multipoint circuit. Fee: 
S72 5. Contact Elaine Hadden 
Nicholas, Department of Con- 
tinuing Education, Georgia In- 
stitute of 'Technology, Atlanta, 
GA 30332 -0385, (404) 894 -2547. 
September 12 -14 

SOFTWARE EXPO 
The Fifth Annual Software/Expo, 
Hyatt Regency, Chicago, IL. A 
conference and exposition. Con- 
tact Software/Expo, Suite 205, 
2400 East Devon Ave., Des 
Plaines, IL 60018, (312) 
299 -3131. September 12 -14 

TECHNOLOGY FOR 
DISABLED, Computer 'Itch- 
nology for the Handicapped, 
Raddison South Hotel, 
Minneapolis, MN. A national 
conference and exhibit for 
special education, rehabilitation, 
and medical professionals. 
Presentations and workshops. 
Registration is $150 before 
September I; S175 after. Admis- 
sion to the exhibit floor only is 

S3. Contact Closing the Gap, 
(continued) 
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The,CONPr AVT+ 
In a word: capability. 

THE CONCEPT AVT+ DISPLAY TERMINAL 
ANSI standard conformance, DEC software compatibility, eight pages of 
memory, 80/132 columns, windowing, multiple computer connections...and a 
full range of practical ergonomic features. Capabilities which enable all 
terminal users to maximize their productivity and explore their creativity. 
Only from Human Designed Systems. 

Introducing the new concept AVT+ display 
terminal from Human Designed Systems Simply 
the smartest interactive display terminal 
available today. And at a very competitive 
price. 
It starts with ANSI standard (X364 -1979) 
conformance and DEC software 
compatibility, and incorporates 
superior human design features, 129 advanced functionality and highest 
quality construction. A commitment 
to quality that is reflected in each of 
the individual components 
The concept AVT+ keyboard is ergonomically 
designed for optimum operator comfort, 
incorporating a VT100 -style numeric pad for 
DEC software compatibility. And it builds on 
those human design features with a range of 
capabilities that make the concept AVT+ an 
ideal choice for smart terminal users 
The concept AVT+ offers up to eight pages of 
display memory that eliminates unnecessary 
'Quanttry one DEC and VT are trademarks d Digital Equipment Corporation 

hardcopy printouts and provides a powerful 
tool for applications requiring multiple formats 
and storage of large volumes of text non- 
volatile memory that enables users to 
permanently configure a terminal for their 
needs or applications: windowing that allows 

users to create individual displays 
within display memory: program- 
mable function keys which transmit 
data and /or execute terminal 
commands; up to three additional 
communications ports for connection 
to other peripherals and computers; 

flexible user networking and functionality for 
use in a wide range of different applications, 
including multiple computer connections; and 
much more. 
The new concept AVT+ More to offer at its price 
for terminal users than any other terminal 
available today. 

human designed systems, inc. 
3440 Market Street, Philadelphia, PA 19104 
215- 382 -5000 Circle 148 on inquiry card. 

5* 

Human Designed Systems. We're redefining terminal performance. 
Atlanta - 404) 391.9763; Boston - 617) 4496446; Chicago -(312)825-2960; Dallas- (214) 437 -1888; Delaware - Intocon: (302)239-2942: Denver - ( 303)469 -l953: 
Hawai - Associates: (808) 261-3751; Houston - (713)952-1403; Los Angeles -(213)410-9454; Northern New Jersey - lntocon (201)624 -1372; New York City Area 
-Inlocon: (21 ) 6898833; New York State - Naco Electronic : Rochester 716) 223.4490; Syracuse: (315) 699 -2651; San Franctsco - 415 692 -4184; Washinqton, DC - 
International Systems Marketing (301) 279 -5775; Argentina - Itron SA. 01) 774 -9369; Austral a - Computer aarlt Pty. Ltd: (02 24 3385; Belg um - BELCOMP 
091. 31.52.22; Canada -CATI. Systems: Toronto: (416))362 -1063; Denmark- OM Data Aps:l- 194466;Fnland- c:05941 1;France- Walt on(1)226.06.90; 
Japan - Ampere: 03 (365) 0825. Singapore - DTS Singapore (65) 33-88-566; Switzerland - Mitek aÚ101 /461 22 52; Un led Kingdom - Shandell Systems Ltd: 
02407 -2027; Venezuela - H Blohm SA 2 54121.22; West Germany - COMKO Computersystemges. mb 0221-48 30 51. DISTRIBUTORSHIP INQUIRIES INVITED. 
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SUñPENKE_I 

THE INCOMPLETE WORKS 
OF INFOCOM, INC. 

Incomplete, yes. But it's not just 
because we're always bringing out 
new stories in the Infocom interactive 
fiction collection. Nor is it simply due 
to the fact that with all the writing and 
re- writing, honing and perfecting that 
we put into every one of our stories, 
our work is seemingly never done. 

The real reason is: an Infocom 
work of fiction can never be complete 
until you become a part of it. 

You see, as hard as we work at 
perfecting our stories, we always 
leave out one essential element -the 
main character. And that's where you 
enter in. 

Once you've got Infocom's inter- 
active fiction in your computer, you 
experience something akin to waking 
up inside a novel. You find yourself at 
the center of an exciting plot that 
continually challenges you with sur- 
prising twists, unique characters 
(many of whom possess extraordi- 
narily developed personalities), and 
original, logical, often hilarious puz- 
zles. Communication is carried on in 
the same way as it is in a novel -in 
prose. And interaction is easy -you 
type in full English sentences. 

But there is this key difference 
between our tales and conventional 
novels: Infocom's interactive fiction is 
active, not passive. The course of 
events is shaped by the actions you 
choose to take. And you enjoy enor- 
mous freedom in your choice of 
actions -you have hundreds, even 
thousands of alternatives at every 
step. In fact, an Infocom interactive 
story is roughly the length of a short 
novel in content, but because you're 
actively engaged in the plot, your 
adventure can last for weeks and 
months. 

In other words, only you can 
complete the works of Infocom, Inc. 
Because they're stories that grow 
out of your imagination. 

Find out what it's like to get inside a 
story. Get one from Infocom. Because 
with Infocom's interactive fiction, 
there's room for you on every disk. 

Inpocol" 
Infocom. Inc.. 55 Wheeler Street. Cambridge, MA 02138 

For your. Apple II, Atari, Commodore 64, CP /M8'( DECmate. 
DEC Rainbow, DEC RT -U, IBM PC and PCjr, KAYPRO II, 
MS -DOS 2.0! NEC APC, NEC PC -8000, Osborne, Tandy 2000. 
Ti Professional, 'l'199 /4A,'I'RS -SO Models I and III. 

'Usethe IIiM PC version for your Compaq, and the MS -DOS 2.0 
version for your Wang or Mindset. 

Circle 155 on inquiry card. 
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Main/Frames 
from Wow! 

175 70 Models! 

70 Models of Enclosures 
Assembled and tested 
Quasi -Coax Motherboards 
Power Supply 
Card cage and guides 
Fan, line, cord, fuse, power 
& reset switches 

Disk Enclosures 
From $100 

$499 
8" Floppy Main/Frame 

$275 
8" Disc Enclosure 

MORE BANG 
FOR THE BUCK 

Write or call for our 
brochure which includes our 

application note: 
"Making micros ,better than 

any of box computer" 

INfEGIAND 

32 Page 
Free Fakt 

Pakt Catalog 

8620 Roosevelt Ave. Visalia, CA 93291 
2091651 -1203 

We accept BankAmericard /Visa 
and MasterCharge 

106 BYTE AUGUST 1984 Circle 158 on Inquiry card. 

EVENT QUEUE 

POB 68, Henderson, MN 56044. 
(6121 665 -6573 or (6121 

341 -8299. September 13 -16 

GULF COAST COMPUTING 
The Heart of Texas Computer 
Show, Bayfront Plaza, Corpus 
Christi. Seminars and displays. 
Contact Heart of Texas Com- 
puter Show, POB 12094, San 
Antonio, TX 78212, (512) 
681 -2248. September 14 -16 

PEOPLE AND COMPUTERS 
The 1984 SME World Congress 
on Human Aspects of Automa- 
tion, Hotel du Parc, Montreal. 
Quebec, Canada. Contact Soci- 
ety of Manufacturing Engineers, 
One SME Dr., POB 930, Dear- 
born, MI 48121, (313) 271 -1500. 
ext. 369. September 16 -19 

COMPUTERS AND MODERN 
WORLD, COMPCON Fall '84, 
Hyatt Regency Crystal City, Ar- 
lington, VA. 3Utorials, panels. 
demonstrations. sessions. and 
papers will explore the theme 
"Small Computer (R)Evolution." 
Contact COMPCON Fall '84, 
IEEE Computer Society, POB 
639, Silver Spring. MD 20901. 
(3011 589 -8142. September 16 -20 

MEDICINE, BIOLOGY, 
ENGINEERING. The Thirty - 
Seventh Annual Conference on 
Engineering in Medicine and 
Biology, Los Angeles Hilton, los 
Angeles, CA. Papers, short 
courses, and scientific and com- 
mercial exhibits will be featured. 
Contact The Alliance for 
Engineering in Medicine and 
Biology, Suite 402. 4405 East - 
West Highway, Bethesda, MD 
20814, (301) 657 -4142. 
September 17 -19 

NETWORK COMPONENTS 
COURSE, Data Communications 
Network Components, Atlanta, 
GA. Covers the use, operation, 
application, and acquisition pro- 
cedures for 25 major communi- 
cations components. Fee: $750. 
Contact Elaine Hadden Nicho- 
las, Department of Continuing 
Education. Georgia Institute of 
Technology, Atlanta. GA 
30332-0385. (4041 894 -2547. 
September 17 -19 

ADA WORKSHOP 
Future Ada Environment 
Workshop, Miramar Hotel By- 

the-Sea, Santa Barbara, CA. 
Workshops, addresses. presenta- 
tions, working groups, and 
discussions. Registration: $400 

to $700 depending on room 
choice. Contact ACM AdaTEC 
Future Ada Environment 
Workshop, TRW R2/1134, One 
Space Park, Redondo Beach. CA 
90278. or register directly with 
Carolyn Gannon, GRC, POB 
6770, Santa Barbara, CA 93160. 
September 17 -20 

KENTUCKIANA EXHIBITION 
CompuFest '84, Commonwealth 
Convention Center. Louisville, 
KY. Computer consultant serv- 
ices and approximately 100 

hardware. software, peripheral. 
and word -processing system 
vendors will man exhibits. 
Technical sessions will be 
offered. A full day's worth of 
seminars costs $15. Registration 
fee is $2. Contact the Kentucky 
Society of CPAs, 310 West Liber- 
ty St., Louisville, KY 40202, 
(502) 589 -9239. September 18 -20 

OFFICE PRODUCTS 
IN OK CITY, The First Annual 
Southwest Office Products Show, 
Oklahoma City. OK. Contact 
SWOPS, POB 950. Norman. OK 
73070, (4051 329 -3660 or (918) 

587 -9550. September 18 -20 

ADA WORKSHOP 
Workshop in Ada. Atlanta, GA. 
See August 2 7 -30. 
September 18 -21 

PARISIAN COMPUTING 
The Thirty -Fifth SICOB- Inter- 
national Exhibition of Data Pro- 
cessing, Teleprocessing, Com- 
munication. Office Procedures. 
and Office Systems, CNIT. Paris - 
La Défense, Paris, France. Micro- 
processing and videotex will be 
major highlights of the exhibi- 
tion. International visitors pre- 
senting their passports will have 
a special reception room. Some 
of the congresses and confer- 
ences will feature simultaneous 
interpretation in English and 
French. Contact International 
TYade Exhibitions in France. 8 

West 40th St., New York, NY 
10018, (212) 869 -1720. 
September 19 -28 

EDUCATIONAL CONFERENCE 
The First North Carolina Educa- 
tional Microcomputer Con- 
ference, Benton Convention 
Center and Hyatt Hotel, 
Winston -Salem. Educational ses- 
sions, hands -on workshops, and 
product displays. A network of 
various computers will be set 
up. Contact Jeanette Gann, NC 

(continued) 
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SeWdFENSE 
for EDP managers. 

The micro invasion 
has begun. And, chances 
are, you've now got a lot of 
different people in a lot 
of different departments 
using a lot of different 
micros. 

Now there's a way for 
you to control and maxi- 
mize the benefits of all the 
different micros in your 
domain. 

Fight back with dBASE II 
dBASE II is the relational database 

management system from AshtonTate 
that enables you to manage your micro - 
based corporate data resources with the 
high level.of consistency and sophistica- 
tion you've enjoyed with mainframe and 
minicomputer systems. 

Armed with dBASE II and the 
dBASE II RunTime program develop- 
ment module, you can write programs 
which will enable micro users in each 
department to "do their own thing" while 
creating complete database consistency 
throughout the company. 

dBASE II is a powerful, flexible way 
for you to effectively manage the micro 
proliferation. 

'Pol-- 
OP^ 

Help is here. 
If you'd like to know more about 

how dBASE II and RunTime can help you 
win the micro management battle, contact 
Ashton Tate today. 10150 West Jefferson 
Boulevard, Culver City, CA 90230. 
(800) 437 -4329, ext. 212 In Colorado 
(303) 799 -4900. In the U.K. (0908) 568866. 

ASHTON JAI E 

dBASE II is a registered trademark and RunTime is a trademark of Ashton -Tate. 

Suggested retail price for dBASE I I is 5700. 

© Ashton-Tate 1984 

TM 

Circle 29 on inquiry card. AUGUST 1984 BYTE 107 

www.americanradiohistory.com

www.americanradiohistory.com


Circle 13 on inquiry card. 

Peripheral Networking Now 

IS III NI I 

Buy ASCI Intelligent Port Expanders 
Eliminate Manual Switching by Remote 
Control 
Improve Productivity and Reliability 
Share Printers, Modems or Plotters 
Expand Computers or Terminals 
Use Matrix Switching for Multiple Trans- 
mission or Security 
Supports Polling and Queing 

INSTANT COMPATIBILITY with new computer devices 
and MAJOR OEM PRODUCTS: 

Altos - Burroughs - Data General - DEC 
H.P. - IBM - NCR - Northstar - Victor 

and other key manufacturers. 

Call 213- 793 -8979 to EXPAND YOUR SYSTEMS 
TODAY. 

Advanced Systems Concepts Inc. 
435 N. Lake Ave.. Dept. B8 

Pasadena, CA 91 1 0 1 

800-824 -7080 Telex: 701 215 

THE 
PURCHASING AGENT= 

COMPUTERS COMPUTERS PRINTERS 
Alpha Micro 1000 WF 6.193 Zenith ZF110'22 2.685 Diablo 630 API 1,615 
Altos 58620 wlo term. 5.725 2W-110 -32 4.176 Fulilsu 89.80 cps CALL 

586-40 w/o term. 7.063 IBM PC Compatibles IDS Prism 132. wmolor 1.465 
98640 w/o term. 8.403 ZF.151.22 2.565 Ju kí6100 487 
6800012 10.068 2F A.161.22 2,553 NEC 2010 718 

Compupro Godbout' ZW.151.2 3.912 3550 1.584 
5ys. 816A RAM 17' 
Sys. 816A RAM 21' 

4.378 
4,489 HARD DISKS 7710 

Okidat 
1.799 
CALL 

Sys. 816AH 6.283 Comos 12 meg. w/int. 2.299 Prinlronix P300 5,900 
Sys. 8160' 6.462 Oavong 5 meg. Unrv. 1.525 Oantex 7065 1.575 
Sys. 816CH' 8,324 32 meg. Uno. 3.040 Our11e 11140 wlinterlace 1.395 
Sys. 8160' 9.402 lomeg 10 meg. 2.091 Telly 160L, wllractor 569 
Sys. 816F (CPU 286)' 12.737 
'Completely Assembled 

Mountain Computer 
10 meg. infernal 1.701 

180L, wllractor 
Texas Instr. T1810 basic 

784 
1,323 

M-Drive -H 1.100 35 meg. external 3,484 T1855 842 
Pragmatic 20 meg.. 8' 2,990 Tellyress 12 meg. wllape 2.670 Toshiba P.1340 799 
Pragmatic 40 may 8" 4,686 20 meg. wllape 3,097 P1350 1,499 

Columbia Sys.. 2.320K 2,244 35 meg. wllape 4,337 P1351 1,599 
Sys., 12 meg. 
Sys., portable 

3,393 
2,100 ISM i PERIPHERALS 

Trrlslar 120 P or S 408 

Molecular S M 8, 10 meg. 
Molecular 160. 30 meg. 
NECAPC -H03 

APC- H12Graphics 

4,900 
12.593 
2,999 

618 

IBM PC 64K mono. 2.360K 2,950 
Keytronlcs5150 keyboard 189 

5151 keybord 239 

PLOTTERSIDIGITIZERS 
Hitachi 1100.2222 3,170 
Houston Instr., DMP 29 1.778 

Special Soltpacks 747 MODEMS DMP40 771 

APC -1126. 10 meg. 
8201 portable 
88018. System 

2.172 
619 

CALL 
Mayes 1200 
uS Robotics Password 

499 
349 

DM P41 
OMP42 
DM P52 

2.321 
2.321 
3.484 

Northstr Advantage 
w/D041 Floppies 1.976 

MONITORS Hi'Pad 
Strobe M 100 

763 
461 

wl5meg. 
w115 meg. 

3,299 
3,886 

Amdek Color IV A 
Color IV T 

1,007 
767 TERMINALS 

Onyx 8001 MU 20, 256K 10,454 NEC 1410RGB 780 DEC VT100 1,529 
8002 MU 20. 5121( 14,338 Princeton RGB wlcable 485 Freedom 200 580 
5001 MU 21 meg. 6.813 PRINTERS Hazeltine Esprit II 520 

Sanyo 555. w!2-1606 
Sanyo 555.2. w123206 

1.100 
1,375 Anadex 96258, parallel 1,190 

Qum OVT102A 
OVT1038 

542 
861 

Tara CALL Brother, D%15P 439 Televideo 924 713 
Televideo TS.1605 PC 2.356 C. Itoh F 1035 1.250 925 715 

TPC-1. port. 1.643 Dataproducts B 300.4 5.921 950 905 
TPC.2. port. 2,356 Datasoulh DS-220 1,568 Wyse WY -50 539 

CALL FOR YOUR PRICE ON ANY OF OUR 7,000 OTHER PRODUCTS. 

THE 
PURCHASING AGENT, INC. 
2444 Old Middlefield Way, Suite J 

Mountain View, CA 94043 
(415) 964-8222 
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EVENT QUEUE 

Regional Education Center, POB 
21889, Greensboro. NC 27420, 
(919) 379 -5764. September 20 -21 

PROJECT MANAGEMENT 
SEMINAR, Software for Project 
Management and Estimating, 
Los Angeles, CA Fee: $42 5. 

Contact CIP Information Ser- 
vices Inc., 1105 -F Spring St., 

Silver Spring, MD 20910, (301) 
589 -7933. September 20 -21 

DOCUMENTATION METHODS 
How to Document a Computer 
System, Holiday Inn Thomas 
Circle, Washington, DC, and 
Hyatt Cherry Hill, Cherry Hill, 
NI, A series of documentation 
procedures will be presented. 
The fee is $155. Contact 
Technical Communications 
Associates, Suite 210, 1250 
Oakmead Parkway, Sunnyvale, 
CA 94086, (800) 227 -3800, ext. 
977: in California, (408) 
737 -2665. September 21 and 
September 24, respectively 

PACIFIC COAST FAIR 
The Fifth Annual Pacific Coast 
Computer Fair, Robson Square 
Media Centre, Vancouver, British 
Columbia, Canada. This event 
features exhibits, user -group 
displays, and more than two 
dozen speakers. Workshops, 
presentations. and panels will 
discuss the Apple Macintosh, 
MS -DOS. software and hardware 
marketing, publishing, Modula -2, 

and graphics. Admission is S4 

per day. Contact Pacific Coast 
Computer Fair Association, POB 
80866, South Burnaby, British 
Columbia V5H 3Y1, Canada, 
(604) 581 -6877. September 22 -23 

GRAPHICS STANDARD 
COURSE, Introduction to GKS, 
Hyatt Regency Hotel, Austin, 
TX. A course on the Graphics 
Kernel System (GKS) standard. 
The fee is $495. Contact Nova 
Graphics International Corp., 
1015 Bee Cave Woods, Austin, 

TX 78746, 1512) 327 -9300. 
September 24 -2 5 

ASIAN COMPUTER SHOW 
The Fifth South East Asia 
Regional Computer Conference 
and Exhibition and Hong Kong 
Computer 84, Hong Kong Ex- 
hibition Centre, China Resources 
Building. Wanchai, Hong Kong. 
Contact Cahners Exposition 
Group, 7315 Wisconsin Ave., 
POB 70007, Washington, DC 
20088, (301) 657 -3090. 
September 24 -27 

OFFICE AUTOMATION IN 

OITAWA, The Seventh Annual 
Ottawa Computer and Office 
Automation Show. Lansdowne 
Park, Ottawa, Ontario, Canada. 
Contact Industrial 11-ade Shows, 
20 Butterick Rd., Toronto, On- 
tario M8W 3Z8, Canada, (416) 
2 52 -7791. September 26 -27 

COMPUTERS. COMMUNICA- 
TIONS, AND CONTROL 
Eurocon 84 The Sixth Euro- 
pean Conference on Elec- 
trotechnics, Brighton, England. 
A conference that seeks to 
identify the impact of computer - 
based technology on com- 
munications and control. Con- 
tact Manager, Conference Ser- 
vices, Institution of Electrical 
Engineers, Savoy Place, London 
WC2R OBL, England: tel: 01 -240 
1871, ext. 222; lèlex: 261176. 
September 26 -28 

MID -ATLANTIC SHOW 
The Fifth Annual Mid - Atlantic 
Computer Show and Office 
Equipment Exposition, Conven- 
tion Center, Washington, DC. 

Contact CompuShows Inc., POB 
3315, Annapolis, MD 21403, 
(800) 368 -2066: Annapolis, (301) 
263 -8044; Baltimore, 269 -7694; 
District of Columbia, 261 -1047. 
September 27 -30 

October 1984 
TECHNOLOGY FOR 

DISABLED, Discovery '84: 
Technology for Disabled Per- 
sons, Chicago. IL. Presentations, 
demonstrations, and exhibits on 
computers, technological prod- 
ucts, and services for disabled 
persons. Before September I, 

registration is 8125; after, its 
$175. Contact Office of Continu- 
ing Education, University of 
Wisconsin- Stout, Menomonie, 
WI 54751. (800) 457 -8688; in 
Wisconsin, (800) 227 -8688. 
October 1 -3 

INFO /MANAGEMENT CON- 
FERENCE, Information Manage- 
ment Exposition and Con- 
ference: Info 84, Coliseum and 
Sheraton Centre Hotel, New 
York City. Contact Banner & 
Greif Ltd., 110 East 42nd St., 
New York, NY 10017. (212) 
687 -7730. October 1 -4 

NORTHWEST ELECTRONICS 
SHOW, Northcon /84 and Mini/ 

(continued) 
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Introducing the Most Powerful 
Business Software Ever! 

TRS-80T" (Model I, II, III, or 16) APPLETM IBM" OSBORNETM CP/MT" XEROX" 

üred Cf 
1LED 

Ycur 
GENERAL GER: 

.. .,. ..D.. 
ERSA :; 
r n r[ R . .,.."......,.no,,.. . s 

v *RS MEEDGEI HIS DIEN CRESTED 
WITH THE FEAST TIME COMPU7IR USIS 111 MINA 

The VERSABUSINESS' Series 
Each VERSABUSINESS module can be purchased and used independently, 

or can be linked in any combination to form a complete, coordinated business system. 

VERSARECEIVABLES" $99.95 
VERSARECEIVABLES' is a complete menu -driven accounts receivable, invoicing, and 
monthly statement -generating system. It keeps track of all information related to who 
owes you or your company money, and can provide automatic billing for past due ac- 
counts. VERSARECEIVABLES" prints all necessary statements, invoices, and summary 
reports and can be linked with VERSALEDGER Il'" and VERSAINVENTORY''. 

VERSAPAYABLES" $99.95 
VERSAPAYABLES" is designed to keep track of current and aged payables, keeping you 
jn touch with al information regarding how much money your company owes, and to 
whom. VERSAPAYABLES" maintains a complete record on each vendor, prints checks, 
check registers, vouchers, transaction reports, aged payables reports, vendor reports, 
and more. With VERSAPAYABLES, you can even let your computer automatically select 
which vouchers are to be paid. 

V ERSAPAYROLLT" $99.95 
VERSAPAYROLI." is a powerful and sophisticated, but easy to use payroll system that 
keeps track of all government- required payroll information. Complete employee records 
are maintained, and all necessary payroll calculations are performed automatically, with 
totals displayed on screen for operator approval. A payroll can be run totally, automati- 
cally, or the operator can intervene to prevent a check from being printed, or to alter 
information on it. If desired, totals may be posted to the VERSALEDGER IF" system. 

VERSAINVENTORYT" $99.95 
VERSAINVENTORY" is a complete inventory control system that gives you instant access 
to data on any item. VERSAINVENTORY' keeps track of all information related to what 
items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and print 
invoices directly or to link with the VERSARECEIVABLES" system. VERSAINVENTORY" prints 
all needed inventory listings, reports of items below reorder point, inventory value re- 
ports, period and year -to -date sales reports, price lists, inventory checklists, etc. 

Ear.IRITVENICSi 
50 N. PASCACK ROAD, SPRING VALLEY, N.Y. 10977 

VERSALEDGER II" $149.95 
VERSALEDGER Il'" is a completeaccounting system that grows as your business 
grows. VERSALEDGER IIr" can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 

VERSALEDGER Ilr" gives you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system), 

stores all check and general ledger information forever, 
prints tractor -feed checks, 
handles multiple checkbooks and general ledgers, 
prints 17 customized accounting reports including check registers, 
balance sheets, income statements, transaction reports, account 
listings, etc. 

VERSALEDGER IP" comes with a professionally- written 160 page manual de- 
signed for first -time users. The VERSALEDGER II'" manual will help you become 
quickly familiar with VERSALEDGER IF", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 

SATISFACTION GUARANTEED! 
Every VERSA BUSINESS" module is guaranteed to outperform all other competitive systems, 
and at a fraction of their cost. I I you are not satisfied with any VERSA BUSINESS" module, you 
may return it within 30 days fora refund. Manuals for any VERSA BUSINESS" module may be 
purchased for $25 each, credited toward a later purchase of that module. 

To Order: 
Write or call Toll -free (800) 431 -2818 
(N.Y.S. residents call 914- 425 -1535) 

add $3 for shipping in UPS areas add $5 to CANADA or MEXICO 
add $4 for C.O.D. or non-UPS areas add proper postage ebec Ahere 

DEALER INQUIRIES WELCOME 
All prices and specifications subject to change / Delivery subject to availability. 

TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. APPLE is a trademark of Apple Corp. - IBM is a trademark of IBM Corp. 
CP /M is a trademark of Digital Research XEROX s a trademark of Xerox Corp. 

`OSBORNE is a trademark of Osborne Corp. 
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Without software you're nowhere. 
That's why the Corona PC runs virtually everything. Word Star' dBASE II? 

Lotus 1 -2 -33T Thousands of packages in all. But we didn't stop there. 
We give you 60% bettergraphics than IBM® (640x325 pixels). So yourpie 

charts look tastier. We doubled the memory: 128K memory expandable to 512K 
on the main board. For power that won't quit. And we bundle software. For instant 

productivity right out of the box. All at a price about 20% less than IBM's. 
The Corona PC. Once you can run the world, running your business looks easy. In North 

America, call 1- 800 -621 -6746 for the Authorized Corona Dealer near you. 
In Holland, call 020 -03240 -18111. There are over 1600 dealers worldwide. 
And their job is to help. Service by Xerox. 

corona 

THE CORONA PC 
Circle 83 on inquiry card. 

tOGxona Data Systems 1981. 1. TM Miooplo Corp. 2. TM AshramCale. 3. TM Lot us Development Cop. 'HTS driver needed fa graphie ody. 

AUGUST 1984 BYTE 111 

www.americanradiohistory.com

www.americanradiohistory.com


High performance to cost ratio... 

Programming Chips? 
Projects develop profitably with development hardware /software from GTEK 

MODEL 7956 
(with RS232 option) .... $1099. 

MODEL 7956 (stand alone) $ 879. 
GTEK's outstanding Gang Pro- 

grammer with intelligent 
algorithm can copy 8 E PROMS at 
a time! This unit is used in a pro- 
duction environment when pro - 
gramming a large number of chips 
is required. It will program all 
popular chips on the market 
through the 27512 EPROMS. It 
also supports the Intel 2764A & 
27128A chips. It will also program 
single chip processors. 

MODEL 7228 - $549 
This model has all the features 

of Model 7128, plus Intelligent 
Programming Algorithims. It 
supports the newest devices 
available through 512Kbits; pro- 
grams 6x as fast as standard 
algorithims. Programs the 2764 in 
one minute! Supports Intel 2764A 
& 27128A chips. Supports 
Tektronics, Intel, Motorola and 
other formats. 

EPROM & PAL 

PROGRAMMERS 
-These features are standard from GTEK- 

Cgrpahble with all RS232 serial interface pate Auto select baud rate With cr without hand 
shaking Bi time) XaWXoff CISDTR ',parted Read pin mrapehble ROMS No per 
sterility modules Intel, Motorola, MCS86 Flat formats Split facility for 16 bit data paths 
Read program formatted list commands Interrupt driven - program and verify reel time whale 

Balding data Program single byte, block cr whole EPROM InteJDgnt diagnostics divan bad 
and/cr erasable EPROM Vaify eravmae and ampere commands Busy light Complete with 
Rectal zeo insertion force sodrd and integral 20 VAC paws (240 VAC'SOHz available) 

MODEL 7324 - $1199 
This unit has a built -in compiler. 

The Model 7324 programs all 
MMI, National and TI 20 and 24 
pin PALS. Has non -volatile 
memory. It operates stand alone 
or via RS232. 

MODEL 7128 - $129 
This model has the highest 

performance -to-price -ratio of any 
unit. This is GTEK's most popular 
unit! It supports the newest 
devices available through 
256Kbits. 

MODEL 7316 Pal Programmer $ 599 
Programs Series 20 PALs. Built -in PALASM compiler. 

DEVICES SUPPORTED 
by GTEK's EPROM Programmers 

NMOS NMOS CMOS EEPROM MPU'S 
2758 
2716 
2732 
2732A 
2764 

2764A 
27128 
27128A 
27256 
27512 

2508 
2516 
2532 
2564 
68766 

68764 
8755 
5133 
5143 

27C16 
27C16H 
27C32H 
27C64 
27C256 

5213 
5213H 
52B13 
X2816 
48016 

I2816A 
12817A 

8748 
8748E1 
87491-1 
8741 
874211 

8741H 
8744 
8751 
68705 

UTILITY PACKAGES 
GTEK's PGX Utility Packages will allow you to specify a range of addresses to 

send to the programmer, verify erasure and /or set the EPROM type. The PGX Utili- 
ty Package includes GHEX, a utility used to generate an Intel HEX file. 

PALX Utility Package - for use with GTEK's Pal Programmers - allows 
transfer of PALASM° source file or ASCII HEX object code file. 

Both utility packages are available for CPM,° MSDOS ,° PCDOS,° ISIS° and 
TRSDOS° operating systems. Call for pricing. 

AVOCET CROSS ASSEMBLERS 
These assemblers are available to handle the 8748, 8751, Z8,6502, 68X and other 

microprocessors. They are available for CPM and MSDOS computers. When order- 
ing, please specify processor and computer types. 

ACCESSORIES 
Model 7128 -L1, L2, L2A 

(OEM Quantity) $259. 
XASM (for MSDOS) 
U/V Eraser DE -4 

$250. 
S 80. 

Model 7128 -24 $329. RS232 Cables S 30. 
Cross Assemblers $200. 8751 Adapter $174. 
SIM48 Simulator Call for pricing 8755 Adapter $135. 
PGX Utilities Call for pricing 48 Family Adapter $ 98. 
PALX Call for pricing 68705 Adapter Call for pricing 

Om( Development Hardware/Software 
P.O. Box 289, Waveland, MS 39576 
601/467.8048 
, INC. 

GTEK, PALASM, CPM, MSDOS, PCDOS, ISIS, and TRSDOS 
are all registered trademarks. 
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Micro Northwest -84, Seattle, 
WA. Among the topics are 
automation, CAD /CAM, local 
area networks, and personal 
computing. Contact Electronic 
Conventions Management Inc., 
8110 Airport Blvd., Los Angeles, 
CA 90045, 1213) 772 -2965. 
October 2 -4 

GLOBAL INFO/MANAGE- 
MENT CONGRESS, The Six- 
teenth Annual International In- 
formation Management Con- 
gress, Hyatt Regency Hotel, 
Singapore, Republic of Singa- 
pore. Seminars, displays, and 
more than 30 conference ses- 
sions. Contact IMC Infomatios 
'84, POB 34404, Bethesda, MD 
20817, (301) 983 -0604. 
October 2 -4 

ADA WORKSHOP 
Workshop in Ada, Atlanta, GA. 
See August 27 -30. October 2 -5 

PC EXPO 
PC World Exposition, Market 
Hall. Dallas. TX. Contact Mitch 
Hall Associates, POB 860, 
Westwood, MA 02090, (617) 
329 -8090. October 3 -5 

MOTION CONTROL 
SEMINAR, Electronic Motion 
Control Seminar, Philadelphia, 
PA. Contact Electronic Motion 
Control Association, Suite 1200. 
230 North Michigan Ave., 
Chicago, IL 60601, (312) 
372 -9800. October 8 -9 

VIRGINIA IS FOR COM- 
PUTERS, The Tidewater Ninth 
Annual Computer Fair, Radio 
Amateur Hamfest /Electronic 
Flea Market, Virginia Beach 
Pavilion, Virginia Beach. VA. 

Dealers, a giant flea market, 
displays, and forums. Advanced 
tickets are $4: at the door, $5. 
Contact Jim Harrison, 1234 Little 
Bay Ave., Norfolk, VA 23503, 
(804) 587 -1695. October 8 -9 

ANNUAL CONFERENCE OF 
ACM, ACM 1984 Annual Con- 
ference, Hilton Hotel, San Fran- 
cisco, CA. Papers, sessions, and 
panel discussions will address 
the theme "The Fifth Generation 
Challenge." Contact Association 
for Computing Machinery, II 
West 42nd St., New York, NY 
10036, (212) 869 -7440. 
October 8 -10 

NETWORK CONFERENCE 
The Ninth Conference on Local 
Computer Networks, Minne- 

apolis, MN. Papers, conference 
sessions, and tutorials. The 
theme is "Local Computer Net- 
works-The Exploding Market- 
place: Contact Ninth Con- 
ference on Local Networks, do 
Harvey Freeman, Architectural 
Technology Corp., POB 24344, 
Minneapolis, MN 55424. 
October 8 -10 

INFO SYSTEMS CONFER- 
ENCE and EXPO, INTECH-The 
Integrated Information 'tech- 
nology Conference and Exposi- 
tion, Convention Center, Dallas. 
TX. Seminars, sessions, and 
panels addressing total informa- 
tion systems integration. Contact 
National Trade Productions Inc., 
9418 Annapolis Rd., Lanham, 
MD 20706, (800) 638 -8510; in 
Maryland, (301) 459 -8383. 
October 9 -11 

SOUTHWEST COMPUTING 
The Third Annual Southwest 
Computer Conference, Conven- 
tion Center, 7LIsa, OK. A 
business and industry event 
featuring more than 50 

seminars as well as 2 50 ex- 
hibits. Contact SWCC POB 950. 
Norman, OK 73070, (405) 
329 -3660 or (918) 587 -9550. 
October 9 -1I 

MID WEST ELECTRONICS 
The Mid -America Electronics 
Convention -MAECON /84, St. 

Louis, MO. Exhibits, seminars, 
tutorials, and symposia. Contact 
Electronic Representatives 
Association, 20 East Huron St., 

Chicago, IL 60611, (312) 
649 -1333. October 10 -II 

NETWORKS EXPLORED 
LocalNet '84, Sheraton Harbor 
Island Hotel, San Diego, CA. 
Speakers, papers, and exhibi- 
tions will look at local network 
technology and the effects of 
office automation. Contact 
Online Conferences Inc., Suite 

1 190, 2 Penn Plaza, New York, 
NY 10121, (212) 279 -8890. 
October 10 -12 

PROJECT MANAGEMENT 
SEMINAR, Software for Project 
Management and Estimating. 
Washington. DC. See September 
20 -21. October 11 -12 

COMPUTERS IN SUNSHINE 
Great Southern Computer Show, 
Centroplex Expo Centre, Or- 
lando, FL. Seminars and exhibits 
of hardware, software, peripher- 

(continued) 
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Why choose? ...when you can 
have them all. 

CP /M Plus :,'P/M 2.2 

16 -bit Concurrent CP /M Multitasking 

Multiprocessing PC-DOS CP/M-86 

Introducing Concurrent CP /M with PC Mode* 
for DISCOVERY Multiprocessor Networks 

Selecting the right blend of 
hardware and software for your 
computing needs can be a 
monumental challenge. Action 
Computer Enterprise, pioneer in the 
field of microcomputer 
multiprocessing, makes choosing easy. 
Scoring another innovative first, we 
have brought Concurrent CP /M with 
PC Mode to our full range of 
DISCOVERY Supermicros. This new 
multitasking enhancement to our 
already powerful multiprocessing 
operating system provides the 
capability to network multiple IBM PC 

compatible workstations without 
sacrificing the ability to run your 
business in a true multi -user 
environment. And of course, the 
DISCOVERY can utilize the full 
complement of CP /M -80 and CP /M -86 
based software including many fine 
multi -user applications. 

If total flexibility is what your 
business needs, pick the system that 
offers all the choices DISCOVERY. 

Take Action Today! 
Call Toll Free: 1.800.821.6596. 

(In California, it's 1. 818.351.5451.) 

DISCOVERY. The Ultimate Solution. 

DISCOVERY is a trademark of Action Computer Enterprises. Inc. 
CP /M, CPIM Plus. CP/M-86 and Concurrent CP /M are trademarks or 
registered trademarks of Digital Research, Inc. 
IBM PC and PC -DOS are trademarks of IBM Corporation 

000 Action Computer Enterprise 
The Multiprocessing Company 

Corporate Headquarters: 430 N. Halstead St., Pasadena, CA 91107 USA TWX 910. 588.1201 ACTION PSD 
In Europe: ACE (Europe), B.V., Paradijslaan 42, 5611 KP Eindhoven, The Netherlands Tel. (004) 045 -2658 TLX: 51767 ACE E NL 

In Asia: ACE (Asia), GIF, Lee Wah Mansion, 171 -177 Hollywood Road, Hong Kong Tel. 5- 441692 or 5- 442310 TLX: 75332 PACIC HX 
Serviced nationwide by Bell & Howell Company IBM PC compatible mod.. 

Circle 9 for Dealer inquiries. Circle 10 for End-User inquiries. 
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Circle 284 on Inquiry card. 

`TIle 8oftwiireTool rk,5 presents: 
THE COMPUTER CHEF -- SERIES 

ALL RIGHT. COMPUTER CHEF, 

I DIDN'T GET TO THE MARKET 
TODAY. WHAT CAN I DO WITH 
A HEAD OF CABBAGE AND 
A CAN OF SPAM? 

OH, THAT LOOKS NICE. 
LETS SCALE IT FOR FIVE. 

PEOPLE AND PRINT !TOUT. 

HE MM! HOW LONG' 
DO YOU COOK SPAM FOR ?' 

NOW WHERE'S MY RECIPE 

FOR CHOCOLATE MOUSE! THE COMPUTER CHEF SCREE 

ALSO INCLUDES BEST OF WOK TAI' 
AND WIATS FOR DINNER. 

AVAILABLE FOR IBM PC AND 

PC JR AND MOST Wm COMPUTERS. 

CALL OR WRITE FOR A FREE 

MI PRODUCT CATALOG AND 

NEAREST DEALER. 

The Computer Chef Series includes Computer Chef and Best of Wok Talk, 
829.95 each, and What's for Dinner, $19.95. The programs store. scale and help 
choose from over 300 available recipes or from those you've entered. 
The Computer Chef Series from your local retailer or The Software Too!works. 
15233 Ventura Blvd., Suite 1118, Sherman Oaks, CA 91403 (8181 9864885. 

A Software Implementation 
within Your Product Hardware 
If you manufacture a computer system or a computer based product, 
allow it to EMULATE COMMUNICATE by installing one or more of 
Systems Strategies "C" Language based communication packages. 

3270 SNA SDLC Emulation 
3270 BSC Emulation 
2780/3780 /HASP Emulation 
X.25 Levels 1, 2, 3 Communication 

You can purchase these "C" Language packages with source code 
and license to distribute in your hardware product. Each package is 

available either "Port it Yourself" with instruction manual and training or 
ported to your hardware by Systems Strategies' communications staff. 

Systems Strategies /Advanced Technology Division 
Specialists in Data Communications Software 

Systems Strategies Inc. 
225 West 34th Street 

New York, New York 10001 
(212) 279-8400 
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EVENT QUEUE 

als, and accessories. Contact 
Great Southern Computer 
Shows, POB 655, Jacksonville, 
FL 32201, (904) 356 -1044. 
October 11 -13 

GOLDEN STATE EXPO 
Computer Expo and PC Faire, 
Cal Expo, Sacramento, CA. Con- 
tact Computer Expo & PC Show, 
Suite 395, 2020 Hurley Way, 

Sacramento, CA 95825, (916) 

924 -9351. October 11 -14 

EDUCATIONAL COMPUTER 
FAIR, Fourth Annual Educational 
Computer Fair, Cleveland, OH. 
Contact Educational Computer 
Consortium of Ohio, 4777 Farn- 
hurst Rd., Cleveland, OH 44124, 
(216) 291 -5225. October 12 -13 

LONE STAR COMPUTING 
The Second Annual Heart of 
Tèxas Computer Show, Conven- 
tion Center, San Antonio, TX. 
Exhibits of computers, games, 
robots, and other high -tech 
products. Contact Heart of Texas 
Computer Show, POB 12094 
San Antonio, TX 78212 (512) 
681 -2248. October 12-14 

COMPUTERS IN LABORA- 
TORY, Laboratory Computer In- 
terfacing, McGill University, 
Montreal, Quebec, Canada. 'IWo 

short courses, "Computers in 
the Laboratory" and "Lab- 
oratory Computer Interfacing.' 
are offered. Contact Dr. Eric 
Salin, Department of Chemistry, 
McGill University, Montreal, 
Quebec H3A 2K6, (514) 
392 -5784. October 13 -14 

FUTURE OF VIDEODISC 
The Second International Con- 
ference on the Future of Optical 
Memories, Videodiscs, and 
Compact Disks to the Year 
2000, loew's Summit Hotel, 
New York City. Speakers and 
demonstrations. The fee is 
$795. Contact Tèchnology Op- 
portunity Conference, POB 
14817, San Francisco, CA 
94114-0817, (415) 626 -1133. 
October 15 -17 

UNIX INSIDE AND OUT 
UNIX Operating System Exposi- 
tion and Conference, Sheraton 
Centre Hotel and Marina Expo- 
sition Complex, New York City. 
Seminars, social functions, and 
350 exhibition booths. Contact 
National Expositions Co. Inc., 14 

West 40th St., New York, NY 
10018, (212) 391 -9111. 

October 16 -18 

OFFICE COMPUTERS 
The Sixth Annual Calgary Com- 
puter and Office Automation 
Show, Roundup Centre, Calgary, 
Alberta, Canada. Contact Indus- 
trial 'lade Shows, 20 Butterick 
Rd., Toronto, Ontario M8W 3Z8, 

Canada, (416) 252 -7791. 
October 17 -18 

COMPUTERS. COMMAND, 
CONTROL, The Second Annual 
Symposium and Exhibition of 
AFCEA, Inn at Executive Park 
Kansas City, MO. The theme for 
this year's symposium is 'The 
Role of Knowledge -Based 
Systems in Command and Con- 
trol." Panel discussions, paper 
presentations, and exhibits. Con- 
tact Armed Forces Communica- 
tions and Electronics Associa- 
tion, POB 456, Leavenworth, KS 

66048, (913) 651 -7800. 
October 17 -19 

ASIS MEETING 
The Forty- Seventh Annual 
Meeting of American Society 
for Information Science, Franklin 
Plaza, Philadelphia, PA. This 
year's theme is "1984 -Chal- 
lenges to an Information Soci- 
ety." Contact 1984 ASIS Conven- 
tion, The Automated Office, 
3401 Market St., Philadelphia, 
PA 19104. October 21 -26 

HOOSIER COMPUTERFEST 
Indy /Con '84, Indiana Conven- 
tion Center and Hoosier Dome, 
Indianapolis. The largest micro- 
computer/electronics exhibition 
and conference in the state. 
Contact Indy /Con, 5160 East 
65th St., Indianapolis, IN 46220, 
(317) 842 -3024. October 23 -24 

COMPUTERS IN CONSTRUC- 
TION, Computers in Construc- 
tion, Atlanta, GA. Fee: $425. 
For further details, contact CIP 
Information Services Inc., 1105 -F 

Spring St., Silver Spring, MD 
20910, (301) 589 -7933. 
October 2 5 -26 

COMPUTERS IN ARTS 
Symposium on Small Computers 
in the Arts, University Hilton 
Hotel, Philadelphia, PA. Intro- 
ductory and advanced courses 
in computer animation, music, 
graphics, interfaces, and legal 
issues complemented by talks. 
exhibits, research presentations, 
a computer art gallery, and film 
shows. Contact Symposium. 
POB 1954, Philadelphia, PA 

19105. October 2 5 -28 
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r 
Portable Computer 

ALL -IN -ONE 

tatmu la-1 
ANIMN 

WSW 

Triple Actor 

Development & Maintenance Tool 
Built -in -EP -ROM Programmer on 
CP /M basis for software development 

maintenance. 

Terminal 
Access to the host computer. 

Portable Business Computer 
WordStar (MailMerge & SpellStar 
included), CalcStar, InfoStar SYSTEM 
(DataStar, ReportStar & FormSort 
included) are bundled to Formula- I. 

You must be able to design more 
effective Information Management 
System by reasonable cost and small 
space. Formula- I with bundled soft- 
ware packages will be a good assistant 
to solve many of your problems. 

£P 
v,ov 

,-IfOM 

Small and All -In -One 

This portable computer is a 

high-performance and com- 
posed of 2 disk drives of 
5.25" two -sided double 
density, 5.5" CRT, Folding - 
Keyboard, Thermal Printer, 
EP -ROM Programmer, 
Serial & Parallel I/O Inter- 
face and expansion Floppy 
Disk Interface all packed in 
one case. 

Built -In EP -ROM 
Programmer 

You can write -in CP /M's 
HEX and COM files directly 
to EP -ROM and also can 
writein EP -ROM's data 
directly to HEX file. 
EP- ROM -2716, 2732, 2764 
and 27128 are available. 

Computer System Engineering 

r1Ì1CROVO1CC COVORLIT.IOÌÌ 

Acoustic Coupler 
FCP -300 

You can build communica- 
tion network system by 
connecting acoustic coupl- 
er and Formula -1 can be a 

terminal of office compu- 
ters. 

Shinei Bldg., 8 -5 Nishishinjuku 3- chome, Shinjuku -ku, Tokyo, 160 JAPAN Telephone: (03)377-1661 Telex: 2325279 MVOICE J 
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Introducing the new 
Project Scheduler 5000:.. 

Help! The demands of managing 
a project have you frantically juggling 
people and resources. It's getting 
more complicated and you're about 
to drop the ball on profits and 
deadlines. 

Successfully managing one project 
can be difficult. Successfully 
managing two or three projects can 
be overwhelming. But now, help is 
here for you. With Project Scheduler 
5000 you can precisely forecast, 
schedule, control and track large 
projects easily and quickly. You can 
replace your frustration with a sense 
of self -satisfaction from a project 
well managed. 

Main Frame Power - Personal 
Computer Simplicity 

Project Scheduler 5000 
brings mainframe 
capabilities to your 
personal computer. 

This new generation in scheduling 
software makes possible what was, 
until now, only a dream: true inter- 
active use and immediate response 
to changes and additions. You cari 
schedule over 5000 activities spread 
over 10,000 time periods. What this 
means is that you can manage the 
largest projects with ease. While 
you probably don't need this power 
on a daily basis, it's nice to know 
that you have room to grow. 

Interactive "What If" Capability 
"What if" scenarios are an 

important source of information 
that allow you to make the best 
decision after trying the alternatives. 
Now you have time for this kind of 
in -depth planning, because updating 
and modifying are so simple with 
Project Scheduler 5000. 

A scheduling package should do 
more than schedule. With Project 
Scheduler 5000 you never take the 
risk of making guesses instead of 
accurate decisions. 
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...the best solution to 
effective project management 
On Time On Target 

Project Scheduler 5000 gives you 
all the information you need when 
you need it. Instantly, you know the 
status of your project. 

r: , 

s a o t ,gg 
. . .. 

,úi:"11wn1O 
íl, fl m+M 2:11:71112, 

At a glance, unique plot symbols 
will let you know whether or not 
the project is on time and on target 
and if not, why. Meeting perfor- 
mance goals will become a habit. 

Project Scheduler 5000 keeps you 
constantly informed through its par- 
tial complete capabilities. Partial 
complete status is displayed, 
reported and used to calculate 
"value earned ". 

Accurate Resource Assignment 
Extensive resource categories 
allow you to schedule more efficiently. 
Using these categories, you can 
assign to an activity an almost 
limitless amount of resources. In 
addition, these resources can be 
assigned at any point within the 
activity timeline providing the accu- 
racy you need to build realistic 
resource profiles by person, labor 
grade, or other types. 

Integration Of Multiple Projects 
Keeping track of how a 

resource is used from project 
to project can be extremely 

difficult. Not with Project 
Scheduler 5000. The program 
can combine projects to give 
you a complete overview of 

where and when resources 
are used. Graphic presentations 

can be condensed allowing you to 
visually compare multiple projects 
quickly and easily. Think of it! You 
can simultaneously manage 
several projects and be on time 
and meet or beat cost 
projections on each one. 

Get The Picture Any Way You 
Want It 

Hours, days, weeks, and months. 
You can select the resolution you 
need. In addition, you can break 
days into as many as 99 units to 
provide detailed shift or hour 
resolution. Get the big picture of 
your schedule on the screen or 
report by selecting a compressed 
format which displays up to 60 
days, weeks or months of a project. 

Fast Comprehensive Reporting 
Communicating project informa- 

tion is no longer the time consuming 
task it used to be. An enhanced 
report generator synthesizes project 
information into reports on resource 
allocation, status, schedule and cost 
at both the project and the detailed 
activity level. You can interactively 
define special reports to give you all 
the detail you need. Reports and 
Gantt plots can be printed on hard 
copy or stored on disk for future 
use. Presentation quality graphics 
are available on a color plotter. 
Additionally, a spreadsheet interface 
provides labor and cost transfers for 
further analysis. 

Integrated Graphics Power 
Project Scheduler 5000 plus 

Graphics complements the outstanding 
scheduling and reporting features 
provided by Project Scheduler 5000. 
Using presentation quality financial 
line graphs, resource histograms, 
resource bar graphs and other high 
impact displays, Project Scheduler 
5000 plus Graphics provides addi- 
tional insight as you study in depth 
the effects of resource allocation, 
labor usage distribution and cost 
spreads. 

With this control tool you 
can also track your original cost 
estimates against updated forecasts 
and expenditures. Project Scheduler 
5000 plus Graphics will help eliminate 
the possibility that you'll overlook 
critical costs and deadlines. 

K 
20 

IO 

00 

COMPARATIVE COSTS (CDN) 

m ,o so 

VOT!7] TIME l').MI ODS 
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Available for PC or MS DOS: 
IBM PC or XT 
TI Professional 
Wang PC* 
Grid Compass* 
DEC Rainbow* 

*Project Scheduler 5000 plus 
Graphics available 4th quarter 1984. 

SCITOR 
SCITOR CORPORATION 
256 Gibraltar Drive 
Sunnyvale, CA 94089 
(408) 730 -0400 
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Features 
FRAMEWORK 

by Rik ladrnicek, John Markoff, and 

Ezra Shapiro 121 

THE 65816 MICROPROCESSOR, 

PART 1: SOFTWARE 

by Steven P. Hendrix 125 

CIRCUIT CELLAR FEEDBACK 

by Steve Ciarcia 129 

BENCHMARKING UNIX SYSTEMS 

by David F Hinnant 132 

FORTH -83: EVOLUTION CONTINUES 

by C. Kevin McCabe 137 

THE 6502 MICROPROCESSOR has a history as brilliant as that of the Beatles or the Boston 
Celtics. Not just the heart and soul of a still -evolving line of Apple computers (see the May 
BYTE page 276, for John Markoff's product description of the new Apple 11c), the 6502 
has given life to personal computers made by Commodore, Ohio Scientific Instruments, 
and Atari, plus single -board computers by Rockwell and Synertek, two early second -source 
makers of the chip. After its invention in 1974 by a team of eight ex- Motorola employees 
working at a calculator -chip company called MOS Technology, the 6502 quickly became 
an engineering success owing to its compact instruction set, high clock speed, extended 
addressing modes, and memory- mapped 1/O. 

But what has become of the 6502 in the 16 -bit microprocessor age? Is a CMOS 65CO2 
the end of the evolutionary ladder for this popular chip? This month, Steven P Hendrix 
provides details on a recently announced 16 -bit version of the venerable 6502, a micro- 
processor called the 65816 made by Western Design Inc. of Mesa, Arizona. Capable of 
addressing 16 megabytes of memory and running at clock speeds up to 10 MHz, the 65816 
offers complete software compatibility with its 8 -bit predecessors. It is rumored to be at 
the heart of a new Apple computer called the Apple Ilx. Hendrix's examination of this 
enhanced microprocessor's software is part 1 of a two -part story that concludes next month 
with a detailed look at the hardware. 

In the wake of our preview of Symphony comes a look at Ashton rate's Framework in 
a feature put together by our West Coast staff. Using an outline processor for its underly- 
ing structure, this integrated program uses frames instead of windows (will the next generation 
product use window frames ?) and can peer through a frame into a dBASE II database pre- 
senting the data laid out in a table, so you don't have to create an arcane report form to 
view data. Our product description shows Framework to be a significant offering. 

Since readers and editors alike have a minimum monthly requirement for benchmarks, 
this month we put UNIX through its paces on several mini- and microcomputers to time 
functions like performing disk reads and writes, making function calls, and finding prime 
numbers (using the infamous Sieve benchmark). David E Hinnant's report may give you 
some insights into how UNIX works as well as information on how different versions perform. 

The FORTH language community has more fodder for its debates on the merits of FORTH's 
different "official" versions now that FORTH -83 has been adopted by the FORTH Standards 
Committee. As author and committee member C. Kevin McCabe describes, FORTH -83 dif- 
fers significantly from FORTH -79, even going so far as to redefine some FORTH keywords. 
Nevertheless, you can expect this newest version of FORTH to win substantial support from 
many threaded -code proponents. 

The hazy days of summer prompt Steve Ciarcia to take a project- building break this month. 
He takes advantage of the respite to answer letters from readers about projects covered 
in past issues. Steve's answers can help to clarify those occasionally tricky problems that 
crop up when late -night soldering sessions make your eyes blur while reading a crucial 
part of a schematic. A new Circuit Cellar project returns to these pages next month. 

Next month also brings articles on the 65816, disk coatings, and a fascinating analysis 
technique called cluster analysis, along with reports from the microcomputer frontier. 

-G. Michael Vose, Senior Technical Editor, Features 
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PREVIEW 

FRAMEWORK 
BY RIK JADRNICEK, 

JOHN MARKOFF, AND EZRA SHAPIRO 

Integrated software 
that combines familiar features 

within a novel structure 

Framework, a new program for the IBM Personal Com- 
puter (PC) and work- alikes, was developed by 
Forefront Corporation and is now being distributed 
by AshtonNate. This package has something for 

everyone. All the usual elements of integrated software pack- 
ages -word processing, database management, financial 
modeling, business graphics, communications, and a macro 
language -are combined in a window environment built 
around an outline -processing system. 

The result falls somewhere between the two most popular 
approaches to integration; Framework is neither a shell that 
enables independent applications to exchange data (as are 
Visi On and DESO), nor is it a "seamless.' integrated program 
(like Ovation). Nevertheless, the logical structure of 
Framework provides an easy transition between text and data 
operations and the generation of coherent, seemingly con- 
tinuous final reports. 

Framework is designed to be self- contained, including as 
it does all the major business applications. However, it is also 
an operating environment: you can open a window to DOS 
(disk operating system) and run a program. When you're 
finished, you'll find yourself back in Framework. As 

(continued) 

Rik Jadrnicek, a BYTE contributing editor, is president of Micro Flow 
(POB 1147, Mill Valley, CA 94942), a microcomputing consulting firm. 

Ezra Shapiro is BYTE's West Coast bureau chief. He can be reached 
at McGraw -Hill, 425 Battery St., San Francisco, CA 94111. 

John Markof f is a senior technical editor at BYTE's West Coast bureau. 
He can be contacted at McGraw -Hill, 1000 Elwell Court, Palo Alto, 
CA 94303. 
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AT A GLANCE 

Name 
Framework 

Type 
Windowing integrated software package with macro command 
language 

Applications Supported 
Word processing, spreadsheet, database manager, business 
graphics, communications, and outline processing 

Manufacturer 
Ashton làte 
10150 W. Jefferson Blvd. 
Culver City, CA 90230 
(213) 204 -5570 

Developer 
Forefront Corp. 
Mountain View, CA 

Price 
$695 

Language 
C 

Computers 
IBM PC and compatibles with two 360K -byte floppy -disk drives and 
a minimum of 256K bytes of RAM 

Audience 
Business professionals 
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Photo I: The Framework desktop in its initial state. Menus along 
the top edge can be accessed by holding down the control key and 
the first letter of the menu title. 

Framework cannot control all the screen -handling routines 
employed by an external program, it may not be possible 
to run it within a partial- screen Framework window -the pro- 
gram itself might grab the whole screen. The basic DOS com- 
mands (CHKDSK, DIR, etc.), though, can be run in a small 
corner of the Framework display. 

UNDERSTANDING FRAMES AND OUTLINES 
The underlying principle of Framework is really quite sim- 
ple. You create "frames" (roughly equivalent to subfiles ap- 
pearing in separate windows on the screen) containing text, 
graphics, database, or spreadsheet data. Each frame can hold 
a maximum of 32,000 characters, but that is not a limitation 
on file size; the trick to using this product is to start seeing 
your data as smaller blocks that can be linked together when 
it comes time for output. 

Framework's opening display consists of a blank central 
workspace (dubbed the "desktop "), a line of one -word menu 
titles across the top of the screen, and a status area at the 
bottom for various messages. You can pull down menus for 
operations that remain consistent throughout Framework 
(such as frame creation and on- screen formatting) by point- 
ing to the appropriate title with the cursor. This menu line 
is always displayed, and you're never more than a couple of 
keystrokes away from accessing its commands. Most of your 
actual work is done in windows on the desktop; formulas and 
macro commands are usually entered and displayed in the 
status area. On -line help is available with the touch of a func- 
tion key. This arrangement should be familiar to the users 
of spreadsheets or some of the newer word -processing 
packages. 

Using the menus, you begin by first deciding whether you 
want to work on text, a database, a spreadsheet, or an outline 
(more on that later) and then opening a window on the 
screen. Suddenly, a box appears that's appropriate to its func- 
tion (e.g., a spreadsheet frame set up with letters across the 
top to indicate columns and numbers down the left side to 
indicate rows). This window is the basic operational unit, the 
frame. Using the function keys, you can size it for your needs 
and drag it around the screen to a convenient position. It's 
initially untitled, but you can enter a name for it along its 
top border. With the plus -sign and minus -sign keys on the 
right edge of the cursor /numeric keypad, you can "zoom" 
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Photo 2: There are two ways to begin working with Framework: either start a brand new frame by selecting its type from the Create 
menu (2a) or call in an existing file from one of your disk drives by using the Disk menu (2b). The Disk menu also includes options for 
closing files and cleaning up the desktop. 

in from the desktop to the frame title, in to the frame, and 
back out again. The bottommost zoom position blows up the 
frame to occupy the entire desktop. You can have a large 
collection of frames open on the desktop at any one time; 
you aren't required to close up and put away any of them 
until you're done. Though Framework is memory- bound -that 
is, it works entirely in available RAM (random -access read/ 
write memory) -the program uses data -compression 
algorithms to temporarily squeeze open frames that haven't 
been used for a long time. While its conceivable that you'll 
hit the upper limit of your system -by trying to recalculate 
an enormous spreadsheet, for example -it's unlikely that 
you'll have to close frames in order to continue to work. Warn- 
ing messages signal if you push your luck. 

Framework departs from other windowing environments 
in how it keeps track of frames: it ties them together in an 
outline that is essentially hierarchical. Frames are ordered 
as you would rank them in an indented outline. Though 
frames may be given the same weight and treated as indepen- 
dent files, all frames are not necessarily created equal; a 
frame can have one or many subframes, and those, in turn, 
can also have "descendants:. In fact, you can open a new 
frame at any point within an existing frame or build a new 
frame around an old one. Even a frame title or a spreadsheet 
data cell can become an entire frame that you can zoom in 

to. Framework keeps an account of this structure by building 
an index of frame titles that looks like a standard outline. 

You have two ways to deal with this system, and you can 
toggle between them with a few keystrokes. First, you can 
simply create frames one at a time and build the hierarchy 
as you go along. In this case, opening a view of Framework's 
outline processor is merely a method of providing yourself 
with a map of how you've organized your data. Using the 
second method, you can open an "outline frame;' which is 
set up displaying a simple indented form, empty at the outset, 
into which you can enter short points that can then be used 
as frame titles. You don't have to open frames for every point 
if you don't want to, and it isn't necessary to put anything 
at all into an open frame on the desktop. Framework's power 
and flexibility become evident as you learn how to move back 
and forth between these two outline -processing modes. 

Furthermore, you can use an outline frame to create just 
(continued on page 370) 
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Photo 3: The stack of 'trays" (bracketed titles) to the lower right 
shows all frames available on the desktop in the order in which they 
were created or opened. 

Photo 4: 'Evo simple spreadsheet examples and a graph generated 
from one of them. Were the graph to be zoomed to full- screen 

dimensions, it would appear in color. 
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TELEMARKETING ONLY: If you plan to visit please call first for an appointment. Prices 
listed are for cosh and include a 3% discount. We sell on a Net 30 basis to Fortune 1200 
companies and universities. No C,O.D: s or A,P.O: s- P.O.'s odd 2 %. Visa. Mastercard odd 
3 %. Az, residents odd 6 %. Prices subject to change. product subject to availability. 
Personal /company checks take 3 weeks to clear. All items listed are new with 
manufacturers warranty. 0-20% restocking fee for returned merchandise. Shipping 
extro- products are F,O.D. point of shipment. Software is not warranried for suitability. 
Registered trademarks: Televideo -Televideo Systems, Inc.: Unix -AT &T Technologies, 
Inc. 

We have the lowest 
prices for Sanyo 550's* 

Our prices this month ore at least $10 less than any other bona -fide advertised price in this magazine for Sonya 550 /555's, the 360k -2's, and our new 720k 
.4's. Of course, low prices aren't the only reason we've sold more Sanyo 550's than any dealer in the United States, To find our why these "under $1000" 
MS -DOS machines are the "hot" computers of 1984 call or write for our new 12 -page brochure, 

SANYO ALTOS 

Speciol sale on "4-digit" Sanyo computers. 
All include dual drives. Dosic. Wordstor, 
Cokstor. Moilmerge. Spellstorond hfovor. 
Plus prices include o Sonyo 5000 letter 
quality printer (moy be deducted for 
$200 credit). The 1150's hove duol 
320K drives, the 1250's and 4050's 
feoture 1.2 megobytes of formorred 
sroroge. 
All Sonyo systems hove o full one yeor 
worronty on the morn board. 90 doys on 
everything else. and con be serviced or 
over 50 service centers notionwide 
(quontlties limited). 
1150 w /CP /M $1499 
1250 w /CP /M $1849 
4050 w /CP /M -86 ..._ $1999 

TERMINALS 

,,*""""" 

__.,.....+.'° .+. 

Wyse 50 .... 5499 
Also greot prices on ADDS. other Wyse 
models. Televideo, Altos. Zenith and 
Qume terminols. 

PLOTTERS 
HI DMP -29 $1795 
HI DMP -40 $745 
HI DMP -41 $2340 

MODEMS 
Password 
300/1200 $309 
Hayes 1200 $509 
Hayes 300 $209 
Mark XII $249 

From the lowest-priced dud -floppy multi - 
usersystemsto true 16 -bit 10 Mhz.mulri 
user systems. Local service ovalloble vio 
TRW. We will configure, test and Instoll 
your systems for on odditionol chorge 
(coil for prices). 

586-20 $3629 
580 -40 $5099 
586 -20 $5925 
586 -40 $7395 
8000 Series Call 

NEC PC-8201A 

Columbia 
Compatible 
with IBM -PC's 

and your checkbook! 

Whot ore you looking for í n o compotible system? If moximum compotibillty, minimum prices. 
53000 worth of softwore. reliobility and notionwide service ore on your checklist you should 
consider buying o Columbio from Scottsdale Systems. Eoch system comes with MS -DOS. CP /M 
Cdr Fost Grophs. Home Acct Plus, Spore Commonders, o tutoriol oral notionwide Del and 
Howell service. (Prices for 1600 series include video cord and keyboord). 

V.P. (Portable) $1899 1600-1V $1899 
Xtra 128K Installed $269 1600 -4V (10mb) $3239 

$449 
I 

Scottsdale' S 
617 N. Scottsdale Road, Suite B, Scottsdale, Arizona 85257 

VA4 (602) 941 -5856 
Call 8 -5 Mon. -Fri. 

Motteraurd 

We porticipote In arhitrntion for business and customers through the Better 
Business Dureou of Moricopo County. 

SERVICE/ ORDERING 

Princeton HX -12 
Zenith ZVM -133 
Amdek Color 1 

Roland CD -141 

$489 
$449 
$274 
$319 

Okidaro 92 .. $180 Off List 
Okidoto 93 $350 Off 
Plug n' Ploy . _ Free if you ask 
Okidoto 84 . New Low Price 
IDS /Data Prod Call 
Tolly Spirit $298 
Tolly 160/L $599 
Tolly 180/L $777 
Gemini 15X $140 Off 
Toshiba 1351 $1339 
Radix Call 
Epson Call 

LETTER QUALITY 
Juki 6100 $418 
Silver Reed 500 $409 
Silver Reed 550 $498 
SilverReed 770 $849 
Diablo 630 $1669 
NEC 3530 $1279 
NEC 7710 $1735 
DTC 380Z $995 

GEMINI 10X 
The best price on the best -selling Gemini 10X DI- 
directionol 120 c.p.s. printing - 80 or or 132 
columns i n condensed mode. True descenders, bit 
grophics. and o 6 month worronty. Greot prices on 
oll other Stor Products. 

Gemini 10X 5258 
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THE 

65816 
MICROPROCESSOR 

PART 1: 

SOFTWARE 
An 8- 116 -bit successor to the 6 502 

WITH SEMICONDUCTOR memory 
prices falling, microcomputer systems 
are boldly going where rio micros have 
gone before. Systems with 64K -byte 
main memories are common, and those 
with a megabyte or more are just 
around the corner. Since such old 8 -bit 
standbys as the 6502, 6800, and Z80 
can directly address only 64K bytes, 
their days as the backbone of general - 
purpose systems may be numbered. In- 

deed, the increasing number of per- 
sonal computers, like Apple and Atari 
using bank switching and disk simula- 
tion to expand their semiconductor 
memory access shows the growing 
severity of the address -space pinch. 

Designed to relieve the constraints of 
limited memory, a new branch of the 

6502 family directly addresses up to 16 

megabytes while bringing the simplici- 
ty and execution speed of this time - 
tested microprocessor to 16 -bit systems. 
The main representative of this new 
group is the W65SC816, which I refer 
to hereafter as the 65816. In emulation 
mode, it is pin- and software -compatible 
with the 6502, and toggling a single flag 
bit converts it to a complete 16 -bit pro- 
cessor. In part I of this article I cover 

(continued) 

Steven P. Hendrix, an instructor pilot for the 

U.S. Air Force, has a B.S. in computer science 

and mathematics from the USAF Academy. He 
can be reached at Route 8, Box 81E, New 
Braunfels, TX 78130. His hobbies include com- 
puters and astronomy. 

BY STEVEN P. HENDRIX 

AUGUST 1984 BYTE 125 

www.americanradiohistory.com

www.americanradiohistory.com


W65SC816 PROCESSOR PROGRAMMING MODEL 

r 8 BITS 8 BITS 8 BITS 

r- 
DATA BANK REGISTER 

L (DBR) 
X REGISTER HI 

(XH) 
on X REGISTER LOW 

(XL) 

r DATA BANK REGISTER L (DBR) 
Y REGISTER HI 

(YH) (Y) 
t 

Y REGISTER LOW 
(YL) 

r 
00 STACK REGISTER HI 

(SH) 
1 

(S) 
STACK REGISTER LOW 

(SL) 

ACCUMULATOR I ACCUMULATOR 
(B) (C) (A) 

PROGRAM BANK REGISTER 
(PBR) 

PROGRAM 
(PC H) (PC) COUNTER 

(PCL) 

DIRECT REGISTER HI DIRECT REGISTER LOW 
(OH) (D) 

1 
(DL) 

STATUS REGISTER CODING 

1 = 6502 
STATUS REGISTER 

(P) E EMULATION 
V M X Z C 

I- CARRY 1 = TRUE 
1 = RESULT ZERO ZERO 
1 = DISABLE IRO DISABLE 

MODE 1 = TRUE DECIMAL 
SELECT 1 = 8 BIT, Or 16 BIT INDEX REGISTER 

1 = 8 BIT, Or 16 BIT MEMORY SELECT 
1 = TRUE OVERFLOW 
1 = NEGATIVE NEGATIVE 

PIN CONFIGURATION 

W65SC816 W65SC802 
VP 1 

RDY 1 

1 

2 

3 

5 

40 

39 

38 

3714)2(IN) 
36 

351E 

1 RES 

1 VDA 

1 M/X 

1 BE 

VSS I 

ROY 1 

4,1(OUT) 1 

IRO 14 
NC15 

NMI 16 

1 

2 

3 

40 

39 

38 

371 

361 

351 

1 RES 

1 ¢2(OUT) 

1 SO 

4)0 (IN) 

N/C 

N/C 

ABORT 1 

IRO 14 

ML 1 

NMI 16 

VPA 1 7 34 1 R/W SYNC 1 7 34 1 R/W 

VDD 18 33 1 DO/BAO VDD 1 8 33 1 DO 

A01 9 32 I D1/BAI A019 321 DI 

Al 1 10 31 I D2/BA2 Al110 31102 

A2 111 30 I D3/BA3 A2I11 30103 
A3 I 12 29 1 D4/BA4 A3112 29104 

A4 1 13 28 1 D5/BA5 44113 281DS 

A5 1 14 27 I D6/BA6 A5114 271006 

A6115 261D7/BA7 A6115 261007 

A7 1 16 25 1 A15 A7 1 16 25 1 A15 

A8 117 24 I A14 A8 1 17 24 1 A14 

A9 1 18 23 I A13 A9 1 18 23 1 A13 

A10 1 19 22 I Al2 A10 1 19 22 I Al2 

A111 20 21 1VSS All 120 21 1 VSS 

Figure I: The programming model for the 65816 shows that the 6502's 8 -bit registers 

have been expanded, the program counter extended, unused bits filled, and a new register 
(the direct register) added. 
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some of the software considerations for 
this processor. Next month, part 2 will 
address some hardware considerations. 
Throughout, the term "page" refers to 
a 256 -byte memory area wherein indi- 
vidual location addresses differ in only 
the low -order 8 bits, just as for the 6502. 
"Bank" refers to a 64K -byte memory 
area with address locations that differ 
in the low -order 16 bits, with the upper 
8 bits identical. 

OVERV IEW 

Figure I shows the programming model 
for the 65816. Close examination re- 
veals the 6502 registers with extensions, 
plus one additional 16 -bit register 
formerly not present (the direct register) 
and two 8 -bit bank registers. The 8 -bit 
registers of the 6502 have been ex- 
tended to 16 bits, the 6502's 16 -bit pro- 
gram counter has been effectively ex- 
tended to 24 bits, and the previously 
unused bits in the status register have 
been filled (with an extra bit added). The 
accumulator and index registers still can 
be treated optionally as 8 -bit registers 
by setting the appropriate status regis- 
ter bits. Except for the accumulator, the 
full 16 -bit registers retain the original 
8 -bit names. Each half of each register 
uses the same original name, and they 
are distinguished from one another by 
an "H" or "L' suffix for the high- and 
low -order bytes, respectively. The 16 -bit 
accumulator is newly designated as "C." 

The high- and low -order bytes of the ac- 
cumulator are referred to as "B" and 

The six status register flags matching 
those of the 6502 retain the same 
meanings. The seventh 6502 flag, "B," 

(continued on page 385) 

E = I (6502 Emulation) 

OOFFFE,F-IRQ/BRK 
OOFFFC.D-RESET 
OOFFFA,B-NMI 
OOFFF8.9-ABORT 
OOFFF6,7- - 
OOFFF4,5-COP 

Hardwaresoftware 
Hardware 
Hardware 
Hardware 

Software 

E = 0 (16 -Bit Operation) 

OOFFFE.F-IRQ 
OOFFFC,D-RESET 
OOFFFA,B-NMI 
OOFFF8,9-ABORT 
OOFFF6,7-BRK 
OOFFF4,5-COP 

Hardware 
Hardware 
Hardware 
Hardware 
Software 
Software 

Figure 2: When the 65816 is not 

emulating a 6502, it has a separate vector 

that defines the software interrupt's location 
and relieves the routine from having to 

determine which type of interrupt invoked it. 
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YOUR PC CAN BE YOUR 
NEXT SMART TERMINAL. 
SmarTerm software can make 
your personal computer a lot 
more intelligent than it really is. 

Our terminal emulators have the 
features that do the job: Full 
keyboard emulation. Multiple 
setups. TTY mode. "Smart" 
softkeys. Printer support. Help 
screens. And a friendly user 
manual. 

Built -in text and binary file 
transfer is powerful and simple 
to use, and does not require 

any special host software. 
SmarTerm also features 
automatic file transfer and two 
different "error- free" protocols, 
including XMODEM. 

There's a SmarTerm emulator 
that matches your needs: 
SmarTerm 100 for emulation 
of DEC VT100, VT102 and 
VT52. This program now 
features 132 -column display 
mode support, using either 
horizontal scrolling or special 
132 -column video display 
boards. SmarTerm 125 
includes all the features of 

SmarTerm 100, plus 
VT125 ReGIS graphic 
support. SmarTerm 400 
for emulation of Data 
General Dasher D100, 
D200 and D400. 

IN A WORLD 
OF CHANGE, 
THE SMART 
GET SMARTERM 

More than 10,000 cus- 
tomers have discovered 
just how smart their PCs 
can be with SmarTerm. 
We think you'll agree. Try 
it for 30 days with full re- 
fund privilege. 

Call today for more information. 

Available through your local 
software dealer, or 
Persoft, Inc., 
2740 Ski Lane, 
Madison, WI 53713. 
Phone (608) 273 -6000. 
TELEX 759491. 

SMARTERM is a trademark of Persoft Inc DEC 6 VT aro Irad:m..Ms 
of Daytal EVuiVmenr Coro Dasl,n Is a r:Idern:rrk of Data General 

Corn IBM is a rep stared Iradcrna* of ImernatwnaI Busness 
Maclrmes Inc 

Circle 247 on inquiry card. 
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introducing the first computer 
games that pay you to 
own them. 

We've helped Blue Chip 
make a million, 

PLATO 
The face of quality 
educational courseware. 

Blue Chip Software is a registered trademark 

Plato® courseware educate, 

Thoughtware. 

Plato is a registered trademark of Control Data Publishing 

and Thoughtware® expand 
the universe of learning. 

Thoughtware is a registered trademark of the Institute for Management Improvement 

e. 
ALLENBACH 
I N D U S T R I E S S. I N C 

Circle 15 on inquiry card. 

If you don't know us, you probably should. 
The world's leading producers of quality software trust their 
software duplication to us. We're Allenbach Industries. We 
created the diskette duplication industry. So it is no surprise 
that the most respected names in software turn to us for their 
duplicating needs. We understand that your reputation lives or 
dies with every package sold. So does ours. That's why every 
step of the duplication process- from copy protection to labeling 
to package design and assembly - is supported by a complete 
staff of professionals. When your product leaves our facility, 
whether it be a duplicated diskette or the entire market -ready 
package, it's ready for your name. 

Give us a call at (800) 854 -1515* and discover how we can help 
you make a million. 

*In California, call collect (619) 438 -2258. 

2101 Las Palmas Drive Carlsbad, California 92008.619- 438 -2258.800- 854 -1515 

We Set the Standard in Software Duplication 
© 1984 Allenbach Industries, Inc. 
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CIARCIA'S 
CIRCUIT CELLAR 

Circuit Cellar 
Feedback 

Steve 
answers 

some letters 
about past 

projects 

BY STEVE CIARCIA 

ne result of writing a design column 
like the Circuit Cellar is that it pro- 
duces a lot of mail. While this might 

be a curse for some authors, I find that receiv- 
ing many pounds of mail suggests that I'm do- 
ing something right. 

Generally speaking, reader feedback comes 
in three forms. The first group includes general 
computer questions and interfacing problems. 
A selection of these questions is presented 
each month in "Ask BYTE:' 

The other two groups deal specifically with 
my articles or make project suggestions. There 
never has been a good vehicle for sharing this 
correspondence with you. I sometimes insert 
a few project- related questions in 'Ask BYTE" 
when 1 think the answer has some broad 
educational value. 

Unfortunately, because most of these 
project- specific letters are never published, I 

receive many of the same questions and have 
to answer them individually. For example, 
unless you wrote me directly or found it 
somewhere in BYTE, you probably wouldn't 
know that there is now an MPXI6 user's group 
(see page 398), that there is a PAL (phase 
alternating line) equivalent for the Texas In- 

struments NTSC (National Television System 
Committee) graphics chip used in EZ- Color, 

or that an alternative 300 -bps modem chip is 

available so that the ECM -103 can operate in 

Europe. 
This month, rather than presenting a new 

project, I'll share some of these project - 
specific letters with some answers I've been 
mailing to other readers. The ones I've chosen 
are just a few of the hundreds I receive each 
month. 

The letters I appreciate most are project 
ideas and general comments. Many readers 
take the time to describe their experiences 
building Circuit Cellar projects and enhance- 
ments they have made. While there has been 
no lack of article ideas on my part, it is hard 
to ignore a hundred letters asking for a 
1200 -bps modem or a voice -recognition inter- 
face. 

Finally, with 450,000 technically educated 
readers, BYTE is one of the best sources of 
expertise in the U.S. Many of its readers chart 
the course of history rather than passively 
observe it. 

I appreciate reader feedback and try not to 
take anything for granted. Many of today's in- 
ventions sound absurd at first disclosure, but, 
if you've developed a perpetual- motion 
machine, I'd like to know about it. 

-Steve Ciarcia, Consulting Editor 

RADIO SPEECH SYNTHESIS 

Dear Steve, 
I liked your article in the June 1983 BYTE 

( "Use ADPCM for Highly Intelligible Speech 
Synthesis," page 35). Could you please send 
me a new figure 7 (page 42) showing a 12 -bit 
A/D converter in it? 

I know the circuit sends out TTL -level parallel 
data; could you recommend a circuit addition 
that will let me send out this audio data in a 
serial bit stream? 1 may send this data over 
a short radio link (citizens band radio) to be 
received by a friend having a serial -to- parallel 
converter and then plug the converter into the 
circuit in figure 10 (page 49). It is a one -way 
data link. I might want to modulate this serial 
data stream and elevate the entire stream by 

Copyright © 1984 Steven A. Ciarcia. All rights reserved. 

16, 32, or 40 kHz in an upper- carrier fashion 
and demodulate at the receiving end. Does 
this sound like FM carrier modulation? 

STEVE ABRAITIS 
Cleveland, OH 

The I2 -bit version of the circuit can be found 
in the applications notes on the A DPCM chip. 
Contact your local Oki sales representative. 

I do not recommend using a serial radio link 
(continued) 

Steve Ciarcia (pronounced "see- ARE -see -ah ") is an elec- 

tronics engineer and computer consultant with experience 

in process control. digital design, nuclear instrumenta- 
tion, and product development. He is the author of 
several books about electronics. You can write to him 

at POB 582, Glastonbury, CT 06033. 
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in the manner you describe. This is due 
to the sheer magnitude of the speed re- 
quirements involved. For example, for 
an 8 -bit D/A converter with an 8 -kHz 
sample speed, the data rate is 4K bytes/ 
sec x 1I bps(async) = 44 kbps min. For 
a 12 -bit D/A converter with an 8 -kHz 
sample speed, the data rate is 6K bytes/ 
sec x 11 bps(async) =66 kbps. 

You would need a carrier of twice the 
bit rate, a minimum of approximately 
120 kHz, to send this data over the air. 
This, coupled with the signaling speed 
requirement, puts the system out of the 
reach of conventional citizens band 
transmission. -Steve 

NEEDS DISK CONTROLLER 

Dear Steve, 
I used your book to build a Z80 com- 

puter. I am now starting on your Term - 
Mite ST smart terminal (January, page 
37). Now I think I may have reached a 

dead end. 
Do you know of a disk -controller cir- 

cuit and monitor program that would 
work with this computer? I haven't seen 
any. If you can be of any help, I would 
really appreciate it. 

H. G. WOODWARD 
San Antonio, TX 

My ZAP computer was designed to be 
software and peripheral compatible 
with the Digital Group computer system. 
Any peripheral that can run with the DG 
system can be used with the ZAP, once 
the bus signals are lined up. A disk con- 
troller and DOS (disk operating system) 
are available for the DG machine. The 
DG system is being supported by Aeon 
Electronics, Suite MSB, 1855 South 
Pearl, Denver, CO 80210, (303) 
777 -2366. 

Because the ZAP uses a Z80, the 
TRS -80 disk controller could also be 
used as well as the Tarbell, Morrow, and 
Godbout boards. Use of the last three 
boards would mean setting up the ZAP 
bus to the S -100 standard, which would 
make many other S -100 boards available 
for your use. -Steve 

WHERE'S THE TRANSFORMER? 

Dear Steve. 
I recently bought your fine book Build 

Your Own Z80 Computer. I want to con - 
struct the computer and have started to 
gather parts. So far, I cannot find the 
10-V, 6-A transformer. Also, what proto- 
typing board was used? 

I enjoy your articles in BYTE. 1 would 
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like to see construction and other ar- 
ticles on the TI- 99/4A. It is a good 
computer. 

PAT ROBERTSON 

Virginia Beach, VA 

You can use a transformer with a 

higher current rating or with a slightly 
higher voltage output (11.6 or so). Keep 
in mind that this will strain the regula- 
tors a bit more, and they may have to 
be heat -sinked and cooled. A 10-V 6-A 
transformer is a moderately rare item, 
but you can order the Stancor Model 
P -8655 from Sterling Electronics, POB 
7790, Richmond, VA 23231. The cost is 
s18.45 (shipping additional). This unit 
provides the desired specifications in a 

center -tapped configuration. 
For the prototype board, you can use 

an S -100 card produced by Vector Elec- 
tronic Company These are carried by 
fameco, Priority One Electronics, and 
many other companies that advertise in 
BYTE. 

I have played around with the 
TI -99/4A and was frankly amazed at the 
power and completeness of its BASIC. 
The full -size keyboard was nicer to type 
on than the keyboards found on many 
inexpensive units today I did not like 
the way TI used function keys to logical- 
ly shift the keyboard characters, how - 
ever: Although the 99/4A has been dis- 
continued, I'll keep an eye on the mail 
to see if projects for this machine are 
warranted.-Steve 

SIMPLIFY THE ZAP 

Dear Steve, 
I am studying your book Build Your 

Own Z80 Computer, and I have several 
questions. 

Has the state of the art changed sig- 
nificantly since you wrote the book that 
would simplify your computer? Is there 
reading material that would give me 
more information? I've noticed a 

TMM2016, 2048 by 8 -bit RAM (random - 
access read /write memory) that looks 
like an attractive replacement for the 
2114, 1024 by 4 -bit RAM. Can these be 
exchanged without modifications to the 
circuitry? Can you tie MCSO and MCSI 
together to access this replaced RAM? 

I also have a question about the lead 
TORO that feeds two NAND gates that 
determine whether a read or a write 
operation is to be performed (figure 
4.24 on page 109). Shouldn't this lead 
be TORO rather than TORO, since a high 
when active control signal is desired to 
AND the respective NAND gate to 
generate a low out on LORD or IOWR? 

Any help you can give me will be 
appreciated. 

DAVE SCHAFER 

Omaha, NE 

Several new chips are available that 
would simplify the ZAP computer. How- 
ever, one of the underlying concepts 
behind the computer and the book was 
to make the circuits understandable to 
novice builders. The use of LSI (large - 
scale integration) multifunction com- 
ponents would have made the building 
simpler but the understanding harder. 
This is why discrete SS! (small -scale in- 
tegration) and MSI (medium -scale in- 
tegration) components were used. 

BYTE Books and Hayden Press offer 
many fine books on computer periph- 
eral design. Many examples of circuits 
that employ LSI devices are found in 
these books. 

The TMM2016 memory part could 
easily be used in place of two 2114 
parts. No circuit modifications are 
necessary, except for the MCSO and 
MCSI lines. Tying these together would 
damage the decoder IC. Line MCSO 
addresses the 2708 EPROM (erasable 
programmable read -only memory), 
which has an 8 -bit data bus. Lines MCSI 
and MCS2 each drive two 2114s. The 
2114s have a 4 -bit data bus, which is 
why two are driven together. The 2016 
part, with its 8 -bit bus, replaces two of 
the 2114s and is driven by either MCSI 
or MCS2. 

Your comment on the TORO line is 
correct. The positive true signal is the 
one that should have been shown on 
the schematic. This same problem oc- 
curs on figure 4.26. -Steve 

QUESTIONS ABOUT LINE 
CONDITIONING 

Dear Steve, 
Thank you for the article on line con- 

ditioning ( "Keep Power -Line Pollution 
Out of Your Computer ") in the Decem- 
ber 1983 BYTE (page 36). Ive built an 
eight -outlet conditioned power bar with 
surge and EMI (electromagnetic inter- 
ference) protection; I have three ques- 
tions on this project. 

Why are three MOVs required instead 
of two? Won't the function of the third 
be assumed by two acting together? 

Radio Shack's EMI filter (part number 
273 -100) is rated only to 5A: to achieve 
a I0-A rating for the total system, I wired 
two of these units in parallel. Will this 
have any consequences on the EMI at- 
tenuation specs for the system? 

(continued on page 392) 
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That power cord may look 
innocent. But it could suddenly turn 

11161k, 

against your PC. 
It could, for example, hurl a 

power spike from static or lightning into its delicate -r circuitry. Wiping out its memory. Or destroying a defense- 
less component. 

Don't risk it. Get a 
6- outlet Wire Tree PIusTM surge 
protector from NETWORXTM It 

guards against spikes. Filters 
out RF interference. And it's 
the only device with two 
phone jacks to protect 
modems against surges. 

Other unique features in- 
clude separate switches for 
the CPU and peripherals 

and a bracket that 
mounts under the front of the workstation. 
The illuminated switches are easy to reach,and yet 
recessed, so you can't accidentally shut down power 

and lose data., 
If you don't need 6 outlets, pick up our 4- outlet 

Wire TreeTM Or our single -outlet Wire CubeTM 
that's ideal for portable computers. 

That'll take care of power surges. But what if 
your foot gets tangled in a power cord? Prevent 
this potential disaster with the Wire Away,TM It 

stores up to four 18 -gauge wires and ends the 
hazardous mess of dangling cords. 

LURKING All our products are backed by a 5 -year 
warranty. So when you shop for a PC, ask for 
NETWORX computer station accessories. And 

BEHIND EVERY don't go home without them. 

COMPUTER 
IS THE POWER 
1t7 DESTROY 

ITSELF. 

IbeVitlelttenIS 

Computa Station Accessor1I 

;1237 -1587 (212) 821 -7555 

Circle 232 on inquiry card. 
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UNIX is a trademark of Bell Laboratories. 
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U N IX performance 
on microcomputers and minicomputers 

WITH THE ADVENT of inexpensive but 
powerful 16- and 32 -bit microproces- 
sors. the multiuser. multitasking UNIX 
operating system is available on many 
new microcomputers. Because UNIX is 

becoming a standard multiuser operat- 
ing system. this article presents bench- 
marks for several microcomputer UNIX 
implementations and shows how they 
perform when compared to minicom- 
puter versions of UNIX. 

Almost every week, new versions of 

UNIX for popular microcomputers or 
new UNIX -based microcomputers are 
being announced. They come from 
everyone from AT &T (UNIX was devel- 
oped at Bell Laboratories) and IBM 
down to previously unknown compa- 
nies who license UNIX from AT&T and 
then implement, or port. it for new hard- 
ware configurations. For some UNIX im- 
plementations on microcomputers. you 
need additional hardware (at least a 

hard -disk system for the megabytes of 
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utilities and programs that come with 
UNIX), while some implementations run 
by just inserting a disk and booting up 
the run -time operating system. 

Quite a few releases of UNIX software 
are also available. including Version 6. 

Version 7. System III. and System V 
(AT&T's new standard) from Bell Labs: 
the 4.1 BSD and 4.2 BSD UNIX exten- 
sions from the University of California. 
Berkeley: XENIX. an enhanced UNIX 
Version 7 from Microsoft: VENIX. a fine- 
ly tuned UNIX with real -time capabili- 
ties: Uniplus+. an enhanced UNIX 
System III from Unisoft: also. many sys- 
tems claim to be "UNIX -like:' Do all 
these UNIX implementations look and 
work alike? What do you look for in 
determining which is the better UNIX- 
based machine? Some will be faster 
than others because of hardware con- 
straints. but how can you tell if you're 
getting the best system for your oper- 
ating conditions? That's usually the bot- 
tom line. Enter the UNIX benchmarks . 

lust what is a benchmark? For our pur- 
poses. a benchmark is a set of instruc- 
tions that measures how well the hard- 
ware and software of a computer sys- 
tem perform together. Benchmarks can 
either exercise singular. specific func- 
tions of a compiler or operating system 
(e.g., function -call overhead or system - 
call overhead) or they can test the 
general performance of the machine by 
exercising a number of operations (e.g.. 
looping. searching. etc.). In both cases. 
these timings are compared to results 
on other machines. 

Benchmarking an operating system is 

much more complex than benchmark - 
ing a compiler. However, since UNIX 
and its language compilers are written 

PHOTOGRAPHED BY PAUL AVIS 

in the high -level language C. compiler 
implementation is just as important, as 
we will see. What should an operat- 
ing- system benchmark do? 

The purist approach tests only well - 
defined individual functions of the oper- 
ating system (e.g.. pipe implementation. 
disk throughput. system -call overhead, 
and context switching). This is difficult 
to do. as any program that exercises 
one particular operating- system f unc- 
tion inadvertently includes statements 
that are not related to the function 
under scrutiny. We must reconcile our- 
selves to a benchmark that includes as 

little superfluous code as possible. 
Since this unwanted overhead varies 
from program to program. in most 
cases. the execution -time results cannot 
be manipulated in an arithmetic fashion 
to produce true timings of a particular 
operating -system function. They can. 
however. be compared to timings on 
other machines. 

The practical approach tests overall 
system performance by performing 
many typical functions (e.g.. sorts: com- 
pilations: and creating. listing. and 
deleting files) but in a controlled 
fashion. Again. these timings are com- 
pared with timings on other UNIX ma- 
chines. 

Both approaches have merit. and ex- 
amples of both will be presented here. 

SOME BENCHMARK GUIDELINES 
Let's develop some guidelines for 
benchmarking operating systems in 
general and apply them specifically to 
UNIX. In order to benchmark any oper- 
ating system. as many environmental 
variables as possible should be elimi- 
nated: 

The benchmarks should be run in 

a multiuser environment so that any 
normal operating- system overhead 
(e.g., context switching between pro- 
cesses and other operating- system 
housekeeping) is taken into account. 
(Most UNIX implementations offer a 

single -user mode as well as a multi - 
user mode.) 

The benchmarks should be taken 
more than once and averaged to 
compensate for any system -level 
background processes that repeat- 
edly sleep awhile and work awhile. 
(A good UNIX example is the routine 
update that wakes up every 30 sec- 
onds and. among other things. 
flushes buffers and in -core tables to 
disk.) 

The benchmarks should be per- 
formed while the system is otherwise 
idle so that the timings are as true 
as possible. On microcomputers. 
even one additional user can distort 
benchmark results significantly; 
depending. of course. on what is be- 
ing done. 

All available optimizations should 
be used. Implementations that take 
advantage of the hardware con - 

(continued) 

David Hinnant (2017 Hunter field Lane. 

Raleigh. NC 27609) holds a B.S. degree in 

physics and is a UNIX systems programmer with 

ITT Telecom in Raleigh. He is coauthor of a book 

on UNIX microcomputers soon to be published 
by Robert I. Brady Co. His UNIX UUCP ad- 

dress is ... ucbvax !decvax!ittvax!ittral!hinnant. 
Machine - readable copies of the benchmark suite 

are available upon request to the UUCP address. 

Benchmark results from UNIX systems not men- 

tioned in this article are welcome. 
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Listing I: The UNIX pipe benchmark. 

1 
UNIX Operating System Implementation Test #1 

This program evaluates pipe efficiency and implementation. 
Since pipes are commonly used in UNIX. pipe performance is often a 

decisive factor in overall system performance. and says a lot about 

the UNIX implementation. Here we test pipe implementation by 

cramming 0.5 MB through a pipe as fast as possible. 

Instructions: 
Compile by: 

I 

cc -O -s -o pipes pipes.c 

The -O option says to use the optimizer. 
The -s option says to strip the namelist from the 

object file after linking. 
The -o option says to place the object file in the file 

specified by the next argument. 

Time by: /bin/time pipes 

Results: 
Since pipes usually use the disk as a buffer. real time is 

important. but can be misleading if the disk is very slew. 

Of greater importance here is the 'system' time, as it is 

a direct measurement of kernel efficiency. The 'user' time 
is of little importance. 

#define BLOCKS 1024 

I the buffer I 
char bufferl5121: 

1 file descriptor fa pipe 1 
int fidl2l: 

mainll 
{ 

} 

I want to test pipe implementation: not arithmetic 1 
register int is 

I initialize the pipe 1 
pipelfidl: I fork the child process 1 
if I fork() I { 

I parent process writes to pipe in 512 byte chunks 1 
for li = 0: i < BLOCKS: i+ +1 

if Iwrite(fidllI. buffer. 512) < 01 I if there is a problem. say so 1 
printfl "Error in writing: i= %din ", if: I close the pipe when we're done 1 

if Icloselfidllll != 01 

printfl "Error in parent closing\n" I: 
} 

else { 

} 

I close, since we aren't writing 1 
if Icloselfidllll != 01 

printf("Error in child closing\n"): 
1' child process reads the pipe until EOF 1 

for I;:1 

if (read(fidl0l. buffer. 5121 == 01 { 

break: 
} 

figuration are generally better to 
begin with. If a compiler option for 
object -code optimization is available, 
it should be used. If the hardware 
can support fast (register in the case 
of C) variables, they should be used. 
In the benchmarks discussed here, 
all variables that can be of the 
register type will be declared as 
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such. In reality, the number of 
registers available for use by register 
variables varies widely because of 
hardware differences between micro- 
processors. Remember, our goal 
here is not to develop benchmarks 
that determine which UNIX machine 
is the best under a given set of re- 
quirements but to develop a general 

set of benchmarks to aid the con- 
sumer in determining which hard - 
ware/software implementation gives 
the most performance for the 
money. 

The benchmarks should be exactly 

the same on all machines tested and 
portable enough to run on all the 
machines. Scme may argue that if a 

particular software option is avail- 
able, it should be used as an op- 
timization is used (a binary -tree 
search function, for example). Keep 
in mind that extensions are not op- 
timizations. Although the distinction 
can become cloudy, an extension is 
probably not used as routinely as an 
optimization. 

Some of the benchmarks devel- 
oped should be able to exercise 
specific, known functions of operat- 
ing- system and compiler implemen- 
tation. 

The benchmarks developed 
should also contain tests of overall 
performance by simulating typical 
user activities. This should include 
executing background processes 
concurrently with foreground pro- 
cesses (if possible) to see how the 
system responds under a multitask- 
ing load. 

The benchmark timings should be 
made using a consistent and accu- 
rate method. A stopwatch just won't 
do. Fortunately, UNIX has a standard 
timing mechanism that reports 
elapsed (real) and processor times 
used by a process. The processor 
time is further divided into user and 
system times. 

User time is the amount of time the 
process spent executing nonprivileged 
instructions (e.g., arithmetic calculations, 
sorting, searching, calling user -level 
functions, etc.). 

System time is the time the process 
spent executing privileged (kernel) com- 
mands (i.e., system calls) plus some sys- 
tem -level overhead (e.g, context switch- 
ing between processes). 

The elapsed time is just that. And it 
is often not the sum of the user and sys- 

tem times. The majority of the missing 
time is spent waiting for I/O (input /out- 
put) operations to complete, waiting for 
a signal from another process, sleeping, 
or swapped out on disk while another 
program is running. It is unfortunate 
that in some implementations of U NIX 
the elapsed time reported by this tim- 
ing mechanism is given only to the sec- 
ond. Thus, the sum of the system and 
user times can on occasion be greater 
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Table I: The results of UNIX benchmarks for some common microcomputers and minicomputers. The table is sorted on the fastest execu- 
tion (real) time for the shell benchmark in listing 6a. 

System Time in Seconds 

No. Machine Version real 
I. Pipe 

user sys 
2. System Call 

real user sys 
3. Function Call 

real 

1 VAX-II/780 4.1 BSD 3.2 0.1 1.2 4.8 1.4 4.0 1.0 
2 Masscomp Sys III+ 5.7 0.0 2.8 6.3 0.4 5.8 0.9 
3 Sun -2/120 4.2 BSD 7.6 0.1 3.7 6.8 1.1 5.6 0.8 
4 VAX-II/750 4.1 BSD 4.6 0.2 2.1 7.0 0.9 6.2 1.7 
5 PDP -I 1/70 2.8 BSD 8.1 0.0 3.4 8.0 0.2 7.5 1.0 
6 Altos 986 XENIX 6.0 0.1 2.8 11.0 0.8 10.3 0.4 
7 IBM PC XT PC /IX 16.6 0.1 7.6 39.8 2.9 35.6 4.7 
8 PDP-I 1/23 VENIX 30.0 0.1 9.5 24.0 3.2 20.4 3.3 
9 IBM PC XT % VENIX /86 18.0 0.1 7.3 20.5 2.3 17.8 2.8 
10 SCI -1000 - Sys 111+ 9.3 0.0 3.1 26.2 0.7 24.2 1.2 
I I Omnibyte Idris 8: 32.0 0.1 30.4 21.3 2.5 18.4 1.7 
12 TRS -80 16B XENIX 8.0 0.1 3.4 15.0 1.5 12.7 1.4 
13 PDP -11/23 V7 23.0 0.1 10.7 36.5 0.9 33.7 3.6 
14 DEC Pro /350 VENIX 26.0 0.5 13.8 33.3 5.8 26.5 3.5 
15 Apple Lisa Sys 111+ 8.1 0.0 3.0 10.5 0.2 9.1 1.3 

System Time in Seconds 

4. Sieve 5a. Disk Write 5b. Disk Read 6a. Shell 7. Loop 
No. Machine Version real user sys real real real user sys real user sys 

I VAX -11/780 4.1 BSD 1.7 1.5 0.1 2.0 8.0 3.3 0.3 1.3 2.6 2.5 0.1 

2 Masscomp Sys III+ 2.8 2.5 0.1 I.7 - 3.5 0.4 1.4 6.6 6.3 0.1 

3 Sun -2/120 4.2 BSD 5.1 2.8 0.4 1.8 4.9 3.5 0.3 2.0 7.4 7.0 0.1 
4 VAX- II/750 4.1 BSD 2.4 2.7 0.1 3.0 8.0 3.8 0.4 1.5 5.1 4.9 0.1 
5 PDP - I I /70 2.8 BSD 2.3 1.6 0.1 4.0 9.5 4.0 0.2 1.7 7.9 7.1 0.2 
6 Altos 986 XENIX 3.3 3.0 0.0 3 . 5 7.3 7.0 0.4 1.6 13.3 13.0 0.1 
7 IBM PC XT PC /IX 8.2 7.8 0.3 I 1 . 6 20.7 8.5 1.1 3.2 32.2 31.5 0.3 
8 PDP-II /23 VENIX 5.5 5.1 0.1 8.0 33.7 12.0 0.7 4.8 26.0 25.2 0.1 
9 IBM PC XT % VENIX /86 9.0 8.2 0.3 7.0 25.6 13.0 0.8 4.2 32.7 31.4 0.3 
10 SCI -1000 Sys III+ 4.4 3.6 0.1 4.3 9.1 13.6 0.5 1.9 14 5 13.6 0.2 
I I Omnibyte Idris 8: 7.0 5.4 0.4 12.3 S 17.6 0.3 16.1 17.0 16.1 0.4 
12 TRS -80 16B XENIX 6.0 4.8 0.3 8.0 22.0 18.0 0.4 2.6 14.0 12.5 0.5 
13 PDP -11/23 V7 5.8 5.3 0.1 22.0 32.7 20.4 0.8 8.5 27.4 25.9 0.3 
14 DEC Pro /350 VENIX 6.3 5.1 0.1 7.7 28.0 27.0 0.8 4.7 26.7 25.3 0.1 

15 Apple Lisa Sys III+ 6.1 5.3 0.1 2 0. 8 44.5 37.6 0.4 3.2 14.0 12.0 0.2 

+ Indicates UNIX System III plus some Berkeley enhancements. 
The benchmark in listing I had to be modified slightly to run under Idris 2.1 , perhaps explaining the large times that resulted. 

S Idris 2.1 is a Version 6 -based UNIX system. and hence did not have the rand() system call. Thus. the benchmark could not be run. 
Unfortunately, this time was not available at the time of publication. 
The SCI -1000 benchmarked was a preproduction 80186 system with debugging code in the kernel and compiler. 

% For some reason. the C compiler optimizer caused the operating system to crash, so these results are with nonoptimized benchmarks. 

System Configuration: 

1 - 4- megabyte RAM. two 256- megabyte disk drives 
2 - 2- megabyte RAM. one 50- megabyte disk drive 
3 - 2- megabyte RAM. one 42- megabyte disk drive 
4 - 2- megabyte RAM. one 121- megabyte disk drive 
5 - 1.5- megabyte RAM. 400 megabytes of disk drives 
6 - I- megabyte RAM. one 40- megabyte disk drive 
7 - 512K -byte RAM. one 10- megabyte disk drive 
8 - 256K -byte RAM, two 5- megabyte disk drives 

9 - 512K -byte RAM. one 40- megabyte disk drive 
10 - 640K -byte RAM. one 10- megabyte disk drive 
II - 384K -byte RAM. one 20- megabyte disk drive 
12 - 384 K -byte RAM. one I5- megabyte disk drive 
13 - 256K -byte RAM, two 10- megabyte disk drives 
14 - 256K -byte RAM. one 5- megabyte disk drive 
15 - I- megabyte RAM. one 5-megabyte disk drive 

than the elapsed time. 
This mechanism is the time com- 

mand, which is invoked explicitly by 

/bin/time filename 

where filename is the program to be 
timed. Under UNIX, filename can be 
either an object file or a text file of shell 
commands. Of course, some overhead 

is in the time command itself. since it 
has to start filename executing. but it is 

small and can be neglected because all 
our benchmarks will be timed this way. 
The results are compared to other UNIX 
machines timed in the same manner. 

THE UNIX BENCHMARK SUITE 
How can we apply these guidelines to 

the UNIX operating system and its most 
important language. the C compiler? 
What should we test? That question can 
be answered by answering the question, 
"What does UNIX do most often ?" 

UNIX has a number of unique and 
powerful features that are used quite 
heavily. If implemented efficiently. these 

(continued on page 400) 
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Apricot voted 
best in the world. 

Butyoube 
the judge. 

of course, you'll have to visit your 
local Apricoldealer to confirm the experts' 
judgement. I first hand. But here's some 
prcliminaiy evidence: 

A keyboard t hat. includes special func- 
tion keys,a numeric keypad,a built -in, 
software -accessible calculator, a.nc!. 

dynamic, touclI- sensitive keys that adapt 
to each program. 
On lit-i n- your- pocket, 3t -inch 
disks t hat arc 100 t i riles more reliable 
I halo the older 5% -inch style. 
A special, high- iesolution (8(1(1x4(1(1 
pixel) non -glare monitor: 
full 1G -bit internal architecture for 
faster program execution. (The Apricot 
runs most software written for the 
IBM PC.) 
Standard 256K RAM internal memory 
(upgrauleahle to 78810. 
RS -232 (fit -24) serial port plus a 

ums wino n IS parallel 
port. 
The Apricot is available with a single 

disk drive, as you see it here wit h twin 
disk drives, with double- sided twi n disks, 
or with a .5 Mbyte or 10 Mbyte Winchester 
disk drive. Prices range from $2295 to 
S4895. For more in formation, return t.l re 

coupon on or call 800/447-4700. 

.Virnocurr puler u(Ihe f ivuvrrttl Business 
Maroc paler awards, British rllicrutriutpttlirry 
Awards l'rewuhtliuu. 

I'll be t I to judge. Send me tl to evidence. 

Name 

Address 

City 

State Zip 
Primary use: business home 

MAIL. TO: 
ACT (North America) Inc. 
3375 Scott Blvd, Suite 342 
Santa Clara, CA 95051 
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7711' pm alirrrrScrL'eN°ser-r.W.c os n cnleorlar1 
rlru6tn huillbr calculator tuul rr lnlx'lliuy device 
Jim. special lrwcl rseasitiee keps 

fixt can curry the apricot liken brie, ferry. 

e 1984 ACT North America,tnc. 
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BY C. KEVIN MCCABE 

A new standard 
corrects some problems, 

but FORTH is still 
a language in flux 

FORTH-83: 
EVOLUTION 
CONTINUES 

All FORTH words in this article, and in the 

tables, are in boldface type. Italics is used to 

designate numeric values that are treated in a 

specific way. Italicized terms in angle brackets 

(< >) are unspecified word names. 

The evolution of FORTH from a 

radio -telescope control language to an 
acclaimed software tool can hardly be 
termed usual -or entirely peaceful. 
Perhaps because the language is attrac- 
tive to software hackers, new versions 
of FORTH appear with a frequency 
quite unlike more established lan- 
guages. Proponents of various dialects 
tend to splinter into groups, with heated 
debates over mono -addressing, 
threaded versus direct code. and other 
esoteric matters. 

The latest standardization attempt 
may only add to a continuing contro- 
versy over which version is the "real" 
FORTH. FORTH -83, accepted almost un- 

animously by the FORTH Standards 
Team, includes numerous differences 
from the earlier FORTH -79 standard. 
FORTH -79, in turn, differs greatly from 
FIG -FORTH, the public- domain version 
developed by the FORTH Interest 
Group (FIG), FORTH Incas commercial 
versions of FORTH, and several earlier 
proposed standards. Major changes in 
virtually all areas almost insure that 
FORTH -79 programs will not be com- 
patible with the new standard. 

THE CHANGES 
Eleven FORTH -79 "words" (named ex- 

(continued) 

C. Kevin McCabe (lord, Bissell & Brook, 115 

South LaSalle St., Chicago, I L 60603) is a trial 

attorney concentrating in aviation -disaster litiga- 
tion. When not using his Exidy Sorcerer, Kaypro 

4, or other homebrew systems. he enjoys flying, 
skydiving, writing, and hacking. 

Table I: FORTH -79 words not included in the FORTH -83 required word set. 

FORTH -79 Word 

79- STANDARD 

CONTEXT 

CURRENT 

EMPTY BUFFERS 

LIST 

MOVE 

QUERY 

SCR 

U 
U /MOD 

Remarks 

new word FORTH -83 fulfills same function 

use equivalent sequence @ . instead 

moved to new system -extension word set 

moved to new system- extension word set 

moved to controlled- reference word set 

moved to controlled- reference word set 

moved to uncontrolled- reference word set 

moved to controlled- reference word set 

moved to controlled- reference word set 

use UM instead 

use UM/MOD , but note floored division 
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ecution procedures) have been re- 
named or removed entirely from the 
standard's required word set (see table 
I). "Rventy new words have been added 
to the required word set. Major changes 
in FORTH -83 definitions affect integer 
arithmetic, control structures, relational 
operations, use of mass storage, stack 
manipulations, I/O (input/output), com- 
pilation of new definitions, and 
vocabulary usage. Required words that 
have undergone significant changes in 

definition are listed in table 3. Both the 
assembly- language and the double - 
number extension word sets have been 
revised, and a new system- extension 
word set has been added as an option: 
the additions and changes in meaning 
are shown in tables 4, 5, and 6. 

FORTH -83 division operations use 

"floored" integer arithmetic, with the 
quotient z rounded to the greatest in- 
teger less than or equal to z, i.e, toward 
negative infinity. This provides sym- 
metry with respect to 0 on the number 
line but is incompatible with 
FORTH -79's simpler rounding toward O. 

FORTH -83 division operations also are 
defined to force error conditions if a 
divisor is 0 or a quotient lies outside the 
permissible operand range. 

The DO ... LOOP and DO ... 
+LOOP control structures have been 
revised considerably. For positive in- 
crements, termination of a FORTH -79 
loop occurs when the new index value 
equals or exceeds the limit: for negative 
increments, + LOOP terminates only 
when the new index is less than (but not 
equal to) the limit. FORTH -79 loop pa- 

rameters are also restricted to signed 
single -precision numbers. 

Both characteristics have changed in 
FORTH -83. The new versions permit 
loop parameters to be any signed or un- 
signed single -precision value (values 
between - 32,768 and 65,535: see table 
7). FORTH -83 loops terminate when the 
index is incremented across the boun- 
dary between limit- 1 and limit: code to 
detect the transition is easily imple- 
mented for any processor with an over- 
flow bit. Use of the transition detection 
rather than FORTH -79's direct com- 
parison means that a limit equal to the 
initial index will no longer terminate the 
loop after one pass: instead, the index 
is handled on a continuous "number cir- 
cle" using 2's complement arithmetic, 

(continued on page 412) 

Table 2: Modifications to, and clarifications of, stack parameter manipulations under the proposed FORTH -83 standard. Stack 
diagrams show value(s) on the parameter stack before and after the execution or compilation of the indicated FORTH word. For an 
explanation of the abbreviations used for stack values, see table 7. 

Word 

l 

M> 

+ 

+I 

- TRAILING 

I + 

I - 
2! 

2+ 

2- 
2@ 

2DROP 

2DUP 

20VER 

2ROT 

2SWAP 

>R 

® 

ABS 

ALLOT 

AND 

BEGIN 

C! 

C® 

CMOVE 

CONVERT 

COUNT 

Word Set 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

double 

required 

required 

double 

double 

double 

double 

double 

double 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

Stack Diagram(s) 

( !6b addr - ) 

(32b- addr +nl 
(wlw2 -w3) 
(w! w2 - w3 

(w! addr - ) 

( 1613- ) 

(w! w2 - w3 ) 

( addr +n! - addr + n2 

(w!-w2) 
(w! - w2 ) 

(32b addr - ) 

(w! -w2) 
(w! - w2 ) 

(addr -32b) 
(32b - ) 

(32b-32b32b) 
( 3261 3262 - 3261 3262 3261 I 

( 3261 3262 3263 - 3262 3263 32b1 I 

( 3261 32b2 - 3262 3261 I 

( - 1 

( sys - ) (compiling) 

116b I 

( addr - 16b ) 

I n - u I 

I w - I 

I 1661 1662 - 1663 I 

(- ) 

( -sys) (compiling) 

( 16b addr -) 
(addr -bb) 
( addr) addr2 u - ) 

( +dl addr) - +d2 addr2 ) 

I addr) - addr2 +n I 

D+ 

D- 

DEPTH 

DROP 

DUP 

ELSE 

FILL 

IF 

I 

LOAD 

OR 

OVER 

R> 

R@ 

REPEAT 

ROT 

SPACES 

SWAP 

THEN 

TYPE 

UNTIL 

WHILE 

XOR 

I 

(COMPILE( 

I 

required and 
double 

double 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

required 

(wdlwd2 -wd3) 

(wdlwd2-wd3) 
( - +n I 

( 16b-) 
(16b-!6b16b) 
(-) 
( sys! - sys2 I (compiling) 

(addru8b-) 
( -w) 
I Hag-1 
( - sys 1 (compiling) 

( - w) 

(u-) 
( 1661 1662 - 1663 ) 

( 1661 1662 - 1661 1662 1661 ) 

(-!6b) 
(-16b) 
( - ) 

( sys - ) (compiling) 

( 1661 1662 1663 - 1662 1663 1661 I 

(+n-) 
( 1661 1662 - 1662 1661 ) 

( - ) 

( sys -1 (compiling) 

(addr+n-1 
I flag -1 
( sys - ) (compiling) 

I flag -1 
I sys! - sys2 ) (compiling) 

( 1661 1662 - 1663 I 

( - ) 

( - I (compiling) 

-1 
I - 1 (compiling) 

I-1 
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Announcing the WY -75. 

Our new WY -75, VT- 100'software- compatible 
terminal is specially fitted for use with your 
DEC *computer. 

It offers a combination of features you can't 
find in any other VT -100 software- compatible 
terminal. Like a compact, ergonomic design. 
A finely sculpted, low- profile keyboard. And 
a swivel and tilt non -glare 14" screen, tailored 
with an 80/132 column format. 

At a price of $795, the WY -75 won't cost the 
shirt off your back. 

Contact Wyse Technology for more 
information. And put your DEC on the best 
dressed list. 

$795 

VT -100 software 
compatible and 

dressed for success. 

WYSE 
Make the Wyse Decision. 

Wyse Technology, 3040 N. First Street, San Jose, CA, 95134, 408/946 -3075, 
TLX 910 -338 -2251, Outside CA calltoll free, 800/421 -1058, in So. CA 213/340 -2013. 

V1'.100 and DEC are trademarks of Digital Equipment Corporation. 

Circle 333 on inquiry card. AUGUST 1984 BYTE 139 
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;INESS DESIGN MARKETING SALES EDUCATION ART SCIENCE ENGINEEI 

Turn your Apple 
professional color gr 

Apple Ile & I1+ with 64K, one or two Disk Drives. 

ur system lets you take an idea, 
draw it on the screen, manipu- 
late the image electronically - 

even draw interactively with a colleague 
thousands of miles away - then save 
your concept on disk or dot matrix 
printer. 

The Digital Paintbrush System is 
an exciting new way to use your Apple 
computer to increase your professional 
productivity. It's the first low -cost sys- 
tem to integrate sophisticated graphics, 
telecommunications, presentation and 
printout capabilities. 

Draw automatically. 
Electronically. 

Our drawing device is as natural to 
use as a pencil. And our software helps 
anyone to be a talented artist. Lines 
snap taut, circles go perfectly round - 
even complex multi -point curves smooth 
themselves out. Erase electronically. 
Enlarge. Reduce. Trace. Relocate. 
Reshape. Condense. Expand. Stretch. 
Flip. Reverse. Copy. Recall. Color. 
Recolor. Reposition. Repeat. All from 
a friendly, forgiving menu -driven 

program. 

Draw interactively. 
Coast -to- coast. 

Communicate with your colleagues 
via the first real -time interactive draw- 
ing program ever. We've included a 
spare diskette you can send your asso- 
ciates. This will let you create drawings 
in real time over phone lines with a 
modem. Both of you can work on the 
same drawing, then save it on disk or 
dump to 
printer. 
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1G MEDICINE INDUSTRY COMMUNICATIONS BUSINESS DESIGN MARKETI 

computer into a 
aphics workstation. 

Create libraries of special 
purpose drawings or symbols. 

Draw your own symbols or pic- 
tures you can later borrow or "grab" 
by computer. Re -use these images over 
and over. 

You can customize your own draw- 
ings or symbol sets or you can order 
pre -drawn pictures and symbols. 

Enhance your drawing ability by 

Move whole drawings or 
single elements at will. 
The technical name is "image 

capture" but you'll call it incredible. 
Pick up any portion of your drawing 
and move it or create multiples. Expand 
or contract. And you are working with 
thousands of user -mixable color pat- 
terns including negative colors. Paint 
with 37 different brushes. And user- 

Complete for only $299. 
The Digital Paintbrush System 

mimics the sophistication of graphics 
and CAD systems costing hundreds - 
even thousands more. Now you can put 
this powerful tool to work to produce 
illustrations, diagrams, flow charts, 
layouts, maps, business graphics, pre- 
sentations, title slides, symbols, logos, 
training material and applications we 

All images were created on The Digital Paintbrush System"' with an Apple Ile and II +. 

mixing and matching images endlessly. adjustable grids of any size make scaling 
exact. Trace and measure areas auto- 
matically. Use "micro" mode for the 
tiniest details. 
Label with popular typesetting 

fonts from headline to text. 

kaBbCcDd 
AaBblaDd 

Use our built -in typesetting fonts 
or load in dozens of other fonts. (We're 
compatible with the FontrixTM family). 
Mix in text or label your drawings at 
the touch of a button. 

Convert screen graphics 
to printer hardcopy. 

Our program lets you printout on 
37 of the most popular dot matrix 
printers (upgradable to the coming color 
inkjet technology). Use S powers of 
magnification for both text or graphics. 

Make personalized 
presentations. 

Create and project your own 
"slides ;' change and adapt them quickly 
and easily for each client. 

A strikingly effective sales tool. 

haven't even thought of. 
Available in finer computer stores 

everywhere. Or order toll free 1 800 
874 -1888 or in California 415 331 -3022. 

The 
DigitalPaintbrush 

System 

THE COMPUTER 
COLORWORKS 

The Digital Paintbrush Systems a registered trade- 
mark of The Computer Colorworks, a division of 
¡ andel Corporation, 3030 Bridgeway, Sausalito, 
California 94965. Circle 338 on inquiry card. 

Apple is a registered trademark of Apple Corporation. Fontrix is a registered trademark of Data Transforms Inc. 
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Modula-2 
HISTORY AND GOALS OF MODULA -2 

by Niklaus Wirth 145 

TUTORIAL ON MODULA -2 

by Iurg Gutknecht 157 

LILITH AND MODULA -2 

by Richard Ohran 181 

AN INTRODUCTION TO MODULA -2 

by Robert J. Paul 195 

PASCAL, ADA, AND MODULA -2 

by David Coar 215 

A PIECE OF FOLK WISDOM on computer programs says, "Write two and throw the first 
one away." We all know that completing a program gives us insight into how we should 
have done it in the first place, as does subsequent real -world experience using it. The same 
is true of programming languages. Dr. Niklaus Wirth of the Institut für Informatik research 
institute of ETH (Switzerland's equivalent to MIT) invented Pascal in 1968- largely as a hypo- 
thetical language to teach programming -and had a working implementation by 1970. Wirth 
started on the design of Modula -2 in 1977, but only after he had written another language, 
Modula, and learned from it as well. (Modula was an experimental language concerned 
with multiprogramming; it contributed its name, syntax, and the concepts of multiprogram- 
ming and modules to Modula -2.) 

After using Pascal for several years in academic and commercial situations, Wirth and 
many users of the languagefound shortcomings and defects in it, most notably its awkward- 
ness when used for large programs, the many nonstandard extensions, and problems that 
occurred when a programmer wanted to use Pascal to manipulate the computer's memory 
and peripherals directly. Wirth was sensitive to the last criterion. In the preface to his book, 
Programming in Modula -2 (Berlin: Springer - Verlag, 1982), Wirth says: 

In 1977, a research project with the goal to design a computer system (hardware and 
software) in an integrated approach, was launched at the Institut für Informatik of ETH 
Zürich. This system (later to be called Lilith) was to be programmed in a single high -level 

language 'italics mine(, which therefore had to satisfy requirements of high -level system 
design as well as those of low -level programming of parts that closely interact with 
the given hardware. 

Note that this means that all the software in the Lilith machine -operating system, window- 
ing facilities, text editor, system utilities, and everything else -is written in Modula -2. 

Other key features of Modula -2 include the concepts of the module (which separates 
the definition and implementation of related code and makes the language more suited 
to large projects that require a team of programmers) and the process (used to implement 
multiprogramming), an improved syntax (allowing programmers to learn the language faster 
and make fewer syntax errors), and the ability to use procedure and array names as 
subroutine arguments (both of which make programs potentially more versatile). 

This issue contains a variety of Modula- related articles. There are introductory articles 
by Wirth and one of his colleagues, Dr. lurg Gutknecht, a description of the Lilith machine 
by one of its designers, an introduction to Modula -2 for Pascal programmers, and a com- 
parison of Modula -2 with Pascal and Ada. 

Even before we announced this issue, we found a lot of people already excited about 
the language. Several implementations of Modula -2 are already available, and a lower -cost 
version of the Lilith machine may be available within a year. We hope that this issue will 
contribute to the ground swell of interest in Modula -2. 

-Gregg Williams, Senior Technical Editor 
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Your IBM PC Or XT Graphics Are Only 
As Good As What's Under The Hood. 

Get Smooth Clean Performance With Graphix Plus II'. 
Single Board Support Of Both Color And Monochrome Display. 

When it comes to color /graphics adapter boards, your 
IBM Personal Computer -and you - deserve only the 

best.That's why Craphix Plus II gives you 
outstanding graphics...and a whole lot 
more. With Graphix Plus II, you'll get 
50% faster, flicker-free scrolling over 
IBM's color /graphics board. And, the 
Craphix Plus II is the only product on 
the market which provides dual monitor 
support for both RCB color and 
monochrome graphics on a single board. 
It gives you full screen (640 x 352) 
monochrome graphics and high 
resolution color graphics with the appropriate 
software. When two monitors are used, Graphix 
Plus II automatically shifts to the appropriate screen. 

Luxury Items Are Standard Equipment 

With the Graphix Plus II, you'll be glad to know extra 
conveniences come standard. For example, you get a 
parallel printer port which allows you to hook up any IBM 

compatible printer or SASI compatible hard disk controller. 
Our PC Accelerator'TM software is included which gives you 

the use of two RAM disks and a print buffer. Plus, you 
can access the screen RAM with absolutely no "snow" or 

flashing. Graphix Plus II also provides 
true gray scale display on composite 

video monitors, a light pen interface, 
32K display RAM (text and graphics 
modes), compatibility with Lotus 
1 -2 -3i" and other popular software 
packages. And much more. A battery 

operated clock calendar is available as 
an option. 

Puts You In The Drivers Seat 

Craphix Plus II fits easily in any 
expansion slot inside your PC. And when you power up, 
you'll sce the same high -powered quality you've come to 
expect from your machine. Incredibly smooth, versatile 
performance. From start to finish. 

Craphix Plus II. So good, so reasonably priced, you might 
say ...we've outclassed the competition. See your local 
dealer for all the details. Or call or write STB Systems, 
Inc., 601 North Glenville, Richardson, Texas 75081 
(214) 234 -8750. 

--MINI t; tlsmr -/ 
EX xt lM,chrLts 

- - 
NNW TM 

STB Systems, Inc. Circle 288 on inquiry card, Expanding Microcomputing 
IBM PC, XT are registered trademarks of International Business Machines Corporation. PC Accelerator is a registered trademark of ResiCorp. 

Lotus 1 -2 -3 is a registered trademark of Lotus Development Corporation. 
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MODULA 2 

HISTORY 
AND GOALS 

OF MODULA -2 
BY NIKLAUS WIRTH 

The module comes of age 

BY 1977 THE concept of high -level lan- 
guage, and with it Pascal, had gained 
popularity. To a major degree this was 
due to the recognition that mastering 
the art of programming is based on the 
understanding of its underlying con- 
cepts, and that therefore it is essential 
to use a notation that displays the con- 
cepts in a lucid manner and emphasizes 
the need for orderly structures. Equally 
widespread. however. was the belief 
that the price for this gain in structure 
and lucidity was unduly high. and that 
it was well worth paying it in the class- 
room but not in the competitive world 
of industry. This amounted to nothing 
less than the relegation of modern pro- 
gramming tools to the world of ivory 
towers and toys. 

Naturally. this claim was more than a 

belief: it could be proven. Even worse: 
it didn't have to be proven, it was evi- 
dent. The same algorithm expressed in 
FORTRAN would run twice as fast as 
when expressed in Pascal or PL /I. And 
it was widely known that a clever pro- 
grammer using an assembler could 
even enlarge this factor. In the same 
vein. thecode generated by a high-level 
language compiler was considerably 
larger than the one constructed by the 

clever coder at a lower level. 
The numbers. although measured. 

proven, and therefore true were based 
on a misunderstanding caused by many 
people's inability to distinguish between 
a programming language and its imple- 
mentation. A programming language is 
a formalism suitable for expressing algo- 
rithms and data structures, based on a 

concise and formal definition of its con- 
structs and their meaning. (From this it 
folows that the term language is actually 
most unfortunate and misleading.) An 
implementation is a mechanism f or the in- 
terpretation of programs expressed in 
the formalism. I am afraid that even 
today many professionals. including 
teachers and writers. fail to make this 
fundamental distinction. 

I was then fully aware that the claimed 
loss in effectiveness was not inherent in 

Dr. Niklaus Wirth is head of the Department 
of Computer Science at ETH the Swiss Federal 

Institute of Technology( Institut fv Informatik 

(8092 Zurich. Switzerland(. He developed 

several programming languages. including Pascal 

and Modula -2. and the Lilith personal computer. 
and has received the IEEE Emanuel R. Piore 

Award for outstanding acfievement in the field 
of information processing. 

the concept of the high -level structured 
language. but in the inadequacy of the 
present implementations. Conse- 
quently, in our efforts to develop a com- 
piler for Pascal we paid much attention 
to achieving an efficient compiler. i.e.. 

a compiler that compiled fast and also 
generated dense and effective code. 
Eventually. our second Pascal compiler 
for the CDC Cyber computer. com- 
pleted in 1974, generated code whose 
efficiency was genuinely comparable 
with that of a good FORTRAN compiler. 

Ironically. however. the breakthrough 
of Pascal did not come from our valiant 
efforts to measure up to FORTRAN pro- 
duction compilers. it rather came from 
our so-called portable Pascal p -com- 
piler. where efficiency was a very minor 
concern. In San Diego. Ken Bowles had 
the insight and courage to write p -code 
interpreters for various microprocessors 
that had lust appeared on the market 
with loud fanfare. He introduced Pascal 
to the world of computer users and 
fans. where the efficiency of the pro- 
gramming process was often much 
more relevant than that of the resulting 
programs. Even more important. these 
users were seldom compelled to remain 

(continued) 
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HISTORY AND GOALS 

Modula -2 grew out of 
Pascal and incorporates 
a few major and some 
minor improvements. 

compatible with their past they were 
less likely to adhere to the widespread 
misconception that their software 
libraries were so valuable. merely 
because their development had cost so 
much. 

The success of Pascal implementa- 
tions for microcomputers. however. has 
not eliminated the value of good com- 
pilers. 7b the contrary. it has increased 
the motivation to produce high -quality 
implementations 

THE PROJECT LILITH 
An implementation does not consist of 
the compiler alone but includes the in- 
terpreting computer. Our efforts in con- 
structing a good Pascal implementation 
were bounded by the suitability of the 
target computer. In fact we spent a 

large amount of energy to conceal and 
make up for the inadequacy of the 
underlying computer. We had learned 
a lot about compiler design. but I also 
recognized that a truly satisfactory 
design would have to encompass pro - 
gramming language compiler. and corn- 
puter. all properly matched. 

My visit to the Xerox Palo Alto Re- 
search Center (PARCI in 1976/1977. and 
my confrontation with its powerful per- 
sonal workstation. the Alto. provided 
the incentive to undertake a new re- 
search project encompassing all these 
aspects. I was intrigued by the Alto's 
singularly simple design concept and 
the resulting flexibility for the program- 
mer. Thus. I embarked on learning 
about hardware design and. upon re- 
turning to Switzerland. started the proj- 
ect that resulted in the computer Lilith. 
a personal workstation based on a 

powerful processor (Am 29011. a bit - 
mapped display. a mouse as input 
device. and an architecture tailored to 
the needs of a compiler. With a staff of 
six part-time assistants this seemed to 
be an overly ambitious goal. a project 
almost certainly doomed to failure. 
Nevertheless. after two years. two pro- 
totypes of Li lith were operational. 
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together with a compiler. an operating 
system. an advanced full -screen mouse - 
driven text editor. an interactive line - 
drawing editor. and elementary utility 
programs. 

Apart from the motivation and com- 
petence of the team members. the feasi- 
bility of the ambitious task rested on 
three fixed constraints that I had 
postulated at the start (I) we would im- 
plement a single language, and all software 
would be written in that language. with- 
out exception whatsoever; (21 the oper- 
ating system would be designed for a 

single user. thus avoiding difficult prob- 
lems of scheduling protection. resource 
management. and accounting: (3) the 
computer would have a single processor. 

powerful enough to execute programs 
and to perform the raster operations on 
the displayed bit map. 

Indeed. considering that Lilith was to 
be a personal workstation. there were 
no advantages to be gained by deviat- 
ing from these constraints in spite of 
widespread popular trends to develop 
multiprocessor. multilanguage. multi - 
user systems. 

The first constraint required a lan- 
guage equally suitable for expressing 
algorithms on a high level of abstraction 
and for expressing operations directly 
accessing machine facilities. equally 
suitable for formulating a database sys- 

tem as for programming a disk driver. 
Evidently. Pascal was not capable 
enough. and I did not favor the com- 
mon escape of embellishing it with a 

few "desirable extensions" Modula. a 

small language that I had designed in 
the preceding years to experiment with 
the concepts of multiprogramming. 
clearly did not suffice either. But it 
featured a facility to partition programs 
into modules with explicitly specified in- 
terfaces. This was precisely the facility 
needed to allow the introduction of so- 
called low -level facilities in the high -level 
language, because it allowed you to en- 
capsulate them and to constrain their 
dangerousness to clearly delineated 
parts of a program. Hence. the choice 
for the new language was Pascal. aug- 
mented by the module and a few other 
facilities, and regularized by a more sys- 
tematic syntax. Thus was born Modula -2. 

MODUL.A -2 

The language was defined in 1978 (10 
years after Pascal) and implemented by 

L. Geissmann. S.E. Knudsen. and C 
lacobi on the PDP -1I. Its small store of 
available memory (28.000 16 -bit words 
or 56K bytesf caused many obstacles 
and was the reason for the first com- 
piler's five -pass structure. In the summer 
of 1979. the compiler was completed. 
and at the same time. the first Likth pro- 
totype became operational. The oper- 
ating system Medos -2 had been con- 
structed by SE. Knudsen concurrently. 
and together with the compiler it was 
transported from the PDP -II to Lilith 
within three weeks. This was in itself an 
encouraging feat in software engineer- 
ing and proof of Modula -2's usefulness 
as a system- implementation language. 
After a year's in -house use. I published 
the report on Modula -2 and we re 
leased the Modula -2 compiler to inter- 
ested parties (March 19801. The defin- 
ing report is included in the tutorial 
book Programming in Modula -2 (N. Wirth. 
New York: Springer- Verlag. 19821 which 

I prepared up to the camera -ready stage 
with the aid of Lilith and a document - 
formatting system that I programmed, 
of course in Modula -2. 

As mentioned already. Modula -2 grew 
out of Pascal and incorporates a few 
major and a fair number of minor im- 
provements. The single most outstand- 
ing added facihty is the module struc- 
ture. Basically. this facihty allows you to 
partition programs into units with rela- 
tively wel- defined interfaces. More spe- 
cifically, it allows you to control the vis- 
ibility of declared objects and to hide 
them from places where they better re- 
main unknown. Since it plays such an 
important role we shall now look briefly 
into the history of Modula -2's develop- 
ment. 

Although the principle of information 
hiding was much discussed in the early 
1970s. it is perhaps Modula's merit to 
place it consistently into the framework 
of a clearly defined language. lb the 
best of my knowledge. it was David 
Parnas who first coined the expression 
information hiding. Both Tony Hoare and 
Per Brinch Hansen gave it form by con- 
necting it to the class facihty of the pro- 
gramming language Simula. This is es- 
sentially, in terms of Pascal. a record 
type; the set of instantiations of this 
type forms what Simula terminology 
calls a class. In contrast to Pascal records. 
the Simula class allows you to associate 

!continued! 
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Blazing 
BASIC. 

Who said BASIC had to be 
slow? 

Microsoft® BASIC Compiler 
lets you create MS ='DOS programs 
that are so fast users will never 
know they were written in BASIC. 

The compiler produces fast, 
efficient native code. The result? 
Three to ten times faster opera- 
tion than the same interpreted pro- 
gram. Even faster for programs that 
make maximum use of integers. 

But it's not only fast in execu- 
tion, it's fast for development. It's 

MICROSOFT. the one BASIC 
The High Performance Software compiler de- 
signed to work best with our 
BASIC interpreter - the de facto 
industry standard. Together, they 
let you develop and debug your 
programs interactively using the 
interpreter, then compile for 
speed. 

And like all Microsoft lan- 
guages, the standard linking 

*Price exclusive of handling and Washington State sales tax. 

Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation. 

interface makes it easy to combine 
assembly language subroutines. 

Microsoft BASIC Compiler is 
just one reason Microsoft is your 
best source for high performance 
languages for 8088/86 based 
micros. 

Call 800 -426 -9400 to order 
the blazing BASIC compiler. 

$395: 
In Washington State, call 206- 

828 -8088. Ask for operator A6, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft BASIC 
in action. 
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procedures with the data represented 
by the field identifiers. Hoare and Brinch 
Hansen then postulated that while the 
names of the procedures would nor- 
mally be visible. those of the data would 
remain hidden except within the asso- 
ciated procedures. This feature was im- 
plemented in Brinch Hansen's Concur- 
rent Pascal and embodied the principle 
of information hiding. which in the 
meantime (1975) had been promoted to 
that of data abstraction. The example in 
listing I serves to exemplify the issue: 
we use a liberal Pascal notation ( "N" is 

a constant): 
In a program using this class (type). 

one might declare variables 

gO.gI: queue 

and thereafter access them by state- 
ments like 

g0.put ((3.7) glget(vl 

but statements like "q0.n :- 237" or 
"gl.in :- g0.out:" which evidently inter- 
fere with the presented implementation 
of the abstraction of a queue. would be 
disallowed. More importantly. they 
would be prevented by the compiler. 
which does not 'see' the field iden- 
tifiers "n :' "in:' and "out" that are hid- 
den inside the class (record) declaration. 

Unfortunately. these proposals inter- 
twined several independent concepts 
like visibility. instantiation indirection of 
access concurrency. and mutual exclu- 
sion. Both authors had actually postu- 
lated these kinds of classes to embody 
areas of mutual exclusion in multipro- 
cessng systems. and the facility became 
more widely known as a monitor (in 
which the HALT statements are re- 

placed by synchronization operations). 
In the development of the experi- 

mental multiprogramming language 
Modula -I. I strived for clarity of concept 
and was convinced that a substantial 
disentangling of the various intertwined 
concepts was mandatory. Together with 
H. Sandmayr we found a possible solu- 
tion in the structure then called module 
that would concern the aspect of visi- 
bility only. This. I believe. was the major 
breakthrough. because in all other lan- 
guages the visibility issue had always re 
mained intimately connected with that 
of existence. In particular. it was now 
possible to declare sets of static. global 
objects that were visible from selected 
parts of the program only. This is 

typically desirable to encapsulate cer- 
tain permanent parts of a system (like 
device drivers. storage allocators. 
window handlers. etc.). I enhanced this 
module facility with so-called import and 
export lists that albw the explicit control 
of visibility across the "module wag" of 
each individual object. Furthermore. 
true to Algol and Pascal tradition. 
modules can be nested. An export now 
signifies the extension of visibility to the 
outside. and import signifies its exten- 
sion to the inside fsee figure I). 

SEPARATION OF SPECIFICATION 
AND IMPLEMENTATION 
During my aforementioned stay at PARC 

in I976 I became acquainted with the 
language Mesa. a Pascal offspring spe- 
cifically designed to meet the needs of 
large system development. Mesa also 
incorporated an information- hiding fea- 
ture. It also albwed you to encapsulate 
program parts into modules but lacked 

Listing I: Sample queue routine in Pascal. 

TYPE queue = 

RECORD n. In out: INTEGER: 
In = no. of filled slots: Initially 0.1 

buffer: ARRAY 10.. N- II OF REAL: 

END 

PROCEDURE PutIr:REALE 
BEGIN IF n . N TEN MALT I'full'1: 

búferllnl: a: In: Iln IIMOD N:n: n 1 

END: 

PROCEDURE BeINAR n: READ: 
BEGIN If N 0 THEN HALT Iempty) 

n -batterioult Oul:.loulo 11 MOD Na:. n -1 
END 
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the ability to control the visibility of in- 
dividual objects. and it entangled the 
facility once again with another feature. 
namely that of separate compilation. a facili- 
ty of implementation. Its noteworthy 
contribution was the separation of the 
declarations of the exported objects 
from that of the ones to remain hidden. 
The former is called the definition part. the 
latter is the implementation part. which con- 
tains all those details that are relevant 
to the realization of the exported 
mechanisms. but not to their functional 
definition. 

The combination of Mesa's module 
facility with split definition and imple- 
mentation parts. and the Inestable) 
Modula -I modules with controllable im- 
port and export resulted in Modula -2. 

The facility of separate compilation 
posed some nontrivial problems. The 
key idea is that the compilation of a 

definition part results in a (compiled) 
symbol table (represented as a file). The 
file contains all information relevant to 
importers (clients) of that module. If. at 
a later time. another module imports 
objects from. say. modules M I and M2. 
then the compiler accesses the pre- 
viously generated symbol files of MI 
and M2. Thus. the rules of type con- 
sistency are observed across module 
boundaries as well. This makes separate 
compilation genuinely helpful and safe 
in contrast to independent compilation as 

known from assemblers and FORTRAN 
compilers. which is a misleading pitfall 
when used with high -level. data -typed 
languages. 

It is noteworthy that Ada incorporates 
this form of module in almost identical 
form. although under the name package. 

We can attest that this is one of the 
more essential features of any system 
language because we have made exten- 
sive use of it for the last five years 
Regrettably. Ada designers have failed 
to restrict separate compilabifity to 
global modules. 

USING MODULES EFFECTIVELY 
During the last five years. we have seen 
that postulating and providing a new 
facility is one thing. and learning to 
make good use of it is another. The 
more intricate and sophisticated a facil- 
ity is the smaller is the chance that it. 
will be used wisely. In fact. finding the 
appropriate structure for the data and 

(continued) 
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Ferocious 
FORI RAN. 

Microsoft® FORTRAN crunches 
numbers with a vengeance! 

It combines fast and efficient 
native code compilation with 
built -in 8087 coprocessor support. 
The result? Mini and mainframe 
performance from your MS=" DOS 
micro. 

Based on the '7 7 standard, 
Microsoft FORTRAN supports 
extensive statements and data 
types - including complex num- 
bers and IEEE single and double - 
precision floating point accuracy. 

Support for large arrays (greater 
than 64K bytes), separate module 

compilation, 
The High Performance Software and overlays, 
allow you to create very large 
programs - up to one megabyte, 
with access to more than 65 
thousand records in a file as large 
as four gigabytes. 

How do programmers feel 
about Microsoft FORTRAN? 

"The first FORTRAN compiler 

MICROSOFT 

that takes advantage of the full 
addressing capability of the 8088 
and the power of the 8087'.' 

-Jack Wilschke, Softalk 

"We decided to use the 
Microsoft FORTRAN Compiler 
for its INTEGER 4 capability 
and the flexibility of its 8087 
implementation'.' - Charlie Huizena & 

Chip Barnaky, PC World 

Call 800- 426 -9400 to order 
the ferocious FORTRAN. 

$350 

In Washington State, call 206- 
828 -8088. Ask for operator A4, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft FORTRAN 
in action. 

`Price exclusive of handling and Washington State sales tax. 

Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation. 
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program is the key to successful pro- 
gramming. With the module we have 
added another level of granularity in 

program structuring. The difficulties of 
finding a good partitioning -I carefully 
avoid the word "optimal' =are cumu- 
lated at this level, because often the 
modules are the units that are con- 
structed by different programmers. 
Their contracts, in fact, are the defini- 
tion parts of their modules. The defini- 
tion parts establish the interfaces, which 
constitute the first task in a system's 
design process. Lucky are those who hit 
a good solution at the outset, for any 
change affects all participants. If a 
definition module A has been changed 
in any way, then all modules that import 
A must be adapted (and at least be re- 
compiled). This is not the case, however, 
if only the implementation part of A had 
been modified. Hence, a fair degree of 
decoupling is established. Extreme ex- 
amples are the primary utility modules 
of an operating system, because they 
are used by virtually every program. 
The system may well be modified with- 
out hampering the users. However, the 

slightest change in a definition module 
will require the recompilation of all 
clients. 

The first rule to be observed when 
you deal with modules is that the inter- 
faces must be considered before imple- 
mentations are attempted. The terser 
they are, the smaller the chance for 
mistakes and the need for changes. In- 
terfaces should, by their very definition, 
be "thin:' 

A second observation is that a 
module usually hides a set of data and 
provides a set of operators to manipu- 
late this data. By forcing the client to ac- 
cess this data via the offered pro- 
cedures, the module's designer may 
guarantee that certain consistency con- 
ditions are always observed, i.e., always 
remain invariant. In the queue model 
shown in listing I, it is guaranteed that 
the counter n truly reflects the number 
of elements contained in the buffer and 
that their order of coming out of the 
queue is the same as that of going in. 

As a consequence, a module is typi- 
cally chosen as the collection of rou- 
tines that operate on a set of data, 

Figure I: Crucial to the structure of Modula -2 is the concept of the module, which may be 
nested inside other modules. Within each module, the visibility of objects to other modules 
may be controlled via the IMPORT and EXPORT functions. 
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which can be seen by the client as an 
abstraction defined by the accessible 
set of procedures. 

Often, a module is also chosen as the 
collection of procedures that constitute 
a level of abstraction of data that is 

residing elsewhere. For example, a 
module containing a set of input and 
output routines such as 

Readlnteger(f,x) and WriteReal(f,x) 

will allow you to think in terms of the 
abstract concept of a sequence of in- 
tegers and real numbers, and to ignore 
the details of its implementation in 
terms of bits, bytes, buffers, files, disk 
sectors, etc. 

Consequently, such a module is 
chosen in order to establish a new level 
of abstraction. The success of such an 
abstraction crucially depends on its 
rigorous definition and your willingness 
to genuinely ignore its implementation. 
Please don't misunderstand! I do not 
say to remain ignorant of its implemen- 
tations, but rather only use an imple- 
mentation's properties that are defined 
in terms of the abstraction. To cite a 
well -known example: if you think in 

terms of integers, it does not make 
sense to ask for the value of an integer's 
last bit, even if you know that it is 

represented as a sequence of bits. In- 
stead you should ask whether the in- 
teger is odd. 

COMPUTERS, LANGUAGES, 
AND COMMERCIALISM 
It is precisely the ability to think in terms 
of proper abstractions that is the hall- 
mark of a competent programmer. Even 
more, he or she is expected to be able 
to jump from one level to another with- 
out mixing them up. A structured lan- 
guage is enormously helpful in this 
endeavor, but it does not do it for you. 
It is like with a horse: you may guide it 
to the water, but it has to do the drink- 
ing itself. I am afraid that this simple 
truth is in stark contrast to the numer- 
ous lulling advertisements being pub- 
lished in such abundance. They clever- 
ly reinforce themselves with slogans like 
Switching to Pascal solves all your (program- 
ming) problems and Our Computer speaks 
Pascal, and, in fact, represent nothing 
more than an extremely aggressive 
sales campaign. 

Sooner or later, people will, through 
(continued) 
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Potent Pascal. 
Microsoft® Pascal may be the 

most powerful software develop- 
ment environment available for 
the MSS DOS system. It com- 
bines the programming advan- 
tages of a structured high -level 
language with the fast execution 
speed of native code compilation. 

And it exceeds the proposed 
ISO and ANSI standards with 
logical extensions that make the 
language more powerful and ver- 
satile. For example, programming 
capabilities even allow you to 
manipulate data at the system and 
machine level. 

It gives you single and double 

MICROSOFT, precision IEEE 
The High Performance Software floating point 
arithmetic. Numeric operations 
take advantage of the 8087. Or 
automatic software emulation is 

provided if the coprocessor is not 
installed. 

Support for long heap alloca- 
tion and separate module compi- 
lation gives you the flexibility 
to create large programs up to 
one megabyte. 

And the standard linking inter- 
face makes it easy to combine 
Microsoft FORTRAN or assem- 
bly language subroutines. 

Call 800 -426 -9400 to order 
the potent Pascal. $300: 

In Washington State, call 206- 
828 -8088. Ask for operator A5, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft Pascal in 
action. 

*Price exclusive of handling and Washington State sales tax. 

Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation. 
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ADS 

DATA EXCHANGE /64K 
SPOOLER 

BUF 
FULL READY COPY 

ADS 
DATA EXCHANGE 

The ADS -8212 DATA EXCHANGE /64K is a computer independent 
interface converter and pont spooler. It can be installed between 
virtually any computer and any peripheral. 

Data can be input in either serial or parallel, stored in its 64K 
bytes of RAM, and output serial or parallel. Serial ports support baud 
rates from 50 to 19 200 and both hardware and software hand- 
shaking. The input and output ports are completely independent: 
input data with one protocol and baud rate and output it with a 

different protocol and baud rate. Selections are dip switch 
selectable. 

A unique feature is its ability to make unlimited numbers of 
copies. Hitting the copy button will send another copy to the 
printer. When done making copies, hit the reset button to clear the 
memory. 

Included with the DATA EXCHANGE /64K are two 4 foot 
output cables, one parallel cable with standard 
Centronics type connector and one serial 
cable with standard DB 25 connector. 
Standard plugs are supplied for 
input ports. 

Suggested list price: $339.00 

Dealer inquiries welcome. 

INPUT 

RS-232 

50 TO 19.2K BAUD 

PARALLEL 

DATA EXCHANGE /64K 

RS -232 HANDSHAKING: 
RDY /BSY (DTR) 
Xon /Xoff 
ETX /ACK 

- - - - 
\ -... / ...< 

..-- 
--- .... 

s 
64K BUFFER 

Available at your local dealer or con:ac: 

OUTPUT 

RS-232 

50 TO 19.2K BAUD 

PARALLEL 

ANTEX DATA SYSTEMS 
A Division of International Antex Inc. 
2630 California Street 

Mountain View, California 94040 Phone: (415) 941 -7914 
Telex: 704 969 INTERAX UD 
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harsh experiences, realize that they 
have become victims of slogans and 
fads, and that owning the best of tools 
is worthless unless that tool is 
thoroughly understood. I am afraid that 
the modern trend of overselling can 
become counterproductive. I have seen 
progressive teachers proudly offering 
their students the chance to learn struc- 
tured Pascal, and I quickly realized that 
the students had no inkling of what 
structure meant. And I have seen pro- 
fessional programmers proudly present 
Pascal programs abounding with neat- 
ly indented structures, comments (for 
documentation, of course), and lots of 
procedures and sophisticated data 
types. Upon closer inspection, however, 
the baroque nomenclatures and struc- 
tures revealed themselves as dead- 
weight. Sometimes, redesigning these 
programs led to drastic, even tenfold. 
reduction in their size and complexity. 
I sadly realized that a high -level pro- 
gramming language could not only be 
used to design beautiful programs with 
much less effort, but also to hide in- 
competence underneath an impressive 
coating of glamour and frills. The 
analogy to literature became all too evi- 
dent. We must do our best to avoid the 
misuse of modern programming lan- 
guages for the selling of lousy contents 
through enticing packaging. Style may 
be essential to achieve a good design, 
but ultimately it is the design, and not 
the style, that counts. 

Let me emphasize the point: neither 
owning a computer nor programming in 

a modern language will itself solve any 
problems, not even yours. But it may be 
instrumental. Predominantly, I have 
noticed, more effort is spent on obtain- 
ing those instrumental tools than on 
mastering them. And this is a grave 
mistake. Perhaps the most effective 
precaution against it is this rule: Know 
what the tool is to achieve and what you 
are going to use it for before you ac- 
quire it. This holds for language as well 
as computers -the more sophisticated 
it is. the more effort you will need for 
its mastery, the bigger will be the 
chance for its misuse, but, presumably, 
the higher the ultimate reward. I hope 
that this reward is not only measured 
in terms of problems solved and dollars 
earned, but also in the learners' satisfac- 
tion of having gained understanding, 
ability, and genuine insight. 
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A few smart reasons 
to buy our smart modem: 
Features Ven Tel Hayes 

1200 PLUS 
1200 and 300 baud, auto -dial, auto -answer 
Compatible with "AT" command set 
Can be used with CROSSTALK -XVI or Smartcom II software 
Regulated DC power pack for cool, reliable operation 
Eight indicator lights to display modem status 
Speaker to monitor call progress 
Attractive, compact aluminum case 
Two built -in phone connectors 
Compatible with The Source and Dow Jones News Retrieval 
Unattended remote test capability 
Phone cable included 
Availability 

Price 

The Ven-Tel 1200 PLUS offers high speed, 
reliable telecommunications for your per- 
sonal computer or terminal. Whether you 
use information services or transfer data 
from computer to computer, the Ven-Tel 1200 
PLUS is the best product around. Available 
at leading computer dealers and distribu- 
tors nationwide. 

Also from Ven-Tel: internal modems for the 
IBM and HP -150 Personal Computers with 
all of the features of the 1200 PLUS. 

You choose. The Ven -Tel 1200 PLUS - 
the smartest choice in modems. 

Ven -Tel Inc. 
2342 Walsh Avenue 
Santa Clara, CA 95051 
(408) 727 -5721 

Yes Yes 
Yes Yes 
Yes Yes 
Yes No 
Yes Yes 
Yes Yes 
Yes Yes 
Yes No 
Yes Yes 
Yes No 
Yes Yes 
Now 

$499 $699 

Crosstalk is a trademark of Microstuf; Hayes and Smartcom II are trademarks of Hayes Microcomputer Products. 
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Introducing the new COMPAQ DESKPRO" 
COMPAQ combined the best features of the best 

desktop computers. And then added exclusives you wont 
find on others. Today they're together in one personal 
computer. The COMPAQ DESKPRO. 

The COMPAQ DESKPRO is the most expandable 
desktop you can buy. It can grow as you grow, with up 
to six available expansion slots and four storage devices, 
including a unique fixed disk drive backup -all inside the 
computer instead of out, saving your desk from clutter. 

It's the most rugged desktop, too, because it's the only 
desktop with a shock -mounted mass storage compartment 
to help keep disk drives in alignment and help protect you 
from losing data, downtime, and dollars. 

It's also the most compatible desktop, giving you true 
hardware and software compatibility with the industry's 
most popular personal computers. The COMPAQ 
DESKPRO runs thousands cf programs written for the 
IBM' PC and XT right off the shelf. Which brings us to the 
next point. 

11984. COMPAQ' is a Registered Trademark and COMPAQ DESKPRO" Is a Trademark of COMPAQ Computer Corporation IBM' Is a Registered Trademark of International Business Machines Corporation. 
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Dream computer. 
The industry leader in compatibility. 

Text and graphics on one screen. not two. 

Power and space for almost unlimited 
expansion 

Add up to 640K ofmemory on 
system board and save expan- 
sion slots. 

Runs software 2X to 3X faster 

10MB fixed disk drive 
10MB fixed disk backup 
Two diskette drives 

Exclusive tape backup helps 
protect data 

Unique shock mounting helps 
protect your data and hardware 
investment 

Familiar layout enhanced 
with LED's on caps and num- 
lock keys. 

The COMPAQ DESKPRO is the fastest truly compatible 
desktop you can buy. It's two to three times faster than the 
industry standard That saves time now. And in the future, 
as software becomes more sophisticated and integrated, it 
will save you even more time as well as protect your per- 
sonal computer investment. 

But there's more. We gave the COMPAQ DESKPRO one 
other feature not found on any other machine. You can 
choose between an amber or green dual -mode monitor 
that displays high -resolution text and graphics with equal 

It simply works better. 

brilliance, saving you the cost and clutter of a second monitor. 
See the Dream Computer. Then pinch yourself. It's for real. 
For the location of the nearest Authorized COMPAQ 

Computer Dealer, or for a free brochure, call 1 -800- 
231- 0900, Operator 5 or Telex #795437 COMPAQCOMP HOU. 

CO/1l//a 
Og4mgmO 
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'ISIS SHOWN 

$89500 . - 
IS00 90 Mega -Byte Winchester 

Hard Disk Controller 

IS01 

IS02 

1S16 

IS17 

IS18 

IS20 

1521 

IS40 

10 Mega -byte Winchester 
Modular hard disk controller 

$1095.00 
10 Mega -byte Winchester 
Floppy /Hard disk controller $1295.00 
Half -high tape drive 
XT -Power Supply $ 995.00 
Half -high tape drive 
Half -high floppy drive 
XT -Power Supply $1265.00 
Half -high tape drive 
Half -high 10 Mega -byte Winchester 
Hard disk controller 
XT -Power Supply $2095.00 
20 Mega -byte Winchester 
Hard disk controller $1595.00 
Half -high tape drive 
Half -high 20 Mega -byte Winchester 
Hard disk controller 
XT -Power Supply $2495.00 
40 Mega -byte Winchester 
Hard disk controller 
XT -Power supply $2895.00 

Half -high tape drive_ 
Half -high floppy drive 
40 Mega -byte Winchester 
Hard disk controller 
XT -Power Supply 

ISPS XT -Power Supply 
$3795.00 
$ 290.00 

TAPE FOR YOUR IBM' XT 
XT01 Half -high tape drive 

Half -high floppy drive 

Micro Design International Inc. has been 
serving the computer industry for over 71/2 
years, call us today for our complete 
catalog or to place your order. 

TO ORDER CALL COLLECT 
(305) 677-8333 

Master CardlVlsalChecklor Money Order 

Circle 2O inquiry card. 

MICRO DESIGN 
INTERNATIONAL INC. 

"Your internal solution" 
6586 University Blvd. Suite 7 
Winter Park, Florida 32792 
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M.O.D.U.L.A 2 

TUTORIAL ON 
MODU LA-2 

BYjURG GUTKNECHT 

A structured programming language 
based upon the concept of autonomous modules 

MODULA -2 INTRODUCES the module 
into the world of systems engineering. 
It is a basic constituent of Modula -2 pro- 
grams. appears in a variety of format& 
and is comparable to that of procedures 
brought in by AWOL and Pascal for 
structuring programs. 

One module may combine a set of 
logically connected procedures a sec- 
ond module may hide a complex data 
structure and provide operations to in- 
fluence this structure: a third module 
may define the fundamental data types 
in a large program. Modules are either 
autonomous or embedded. as sub - 
modules. into larger modules. The 
autonomous are said to be embedded 
into the universe 

The module is essentially a separate 
program part with an infrastructure that 
is similar to the infrastructure of a Pascal 
program. types. constants. variables. 
and procedures declared within the 
module are generally not visible outside 
the module and objects defined out- 
side the module are not accessible from 
within. 

The module technique has turned out 
to be surprisingly difficult to master. We 
have been involved with Modula -2 at 
the Institut für Informatik and our ex- 
perience shows that it is easier to 
misuse the module than to use it pro- 
fitably. Nevertheless we find it to be in- 
dispensable. This tutorial may help you 

in developing a good eye for appro- 
priate program modularization. 

Let us define some integral concepts. 
The nature of permanency is common 
to all types of modules. The lifetime of 
the module and its objects equals that 
of the whole program. This is in contrast 
to the temporary character of pro- 
cedures In fact. the notion of a module 
is more closely related to the notion of 
record than to that of procedure. 

We define a module as active at a 

given moment if statements of the 
module are executed. The first time a 
module becomes active is when it has 
been loaded. The module body (also 
called initialization part) is then ex- 
ecuted as a subroutine of the program 
loader. The last module loaded is the 
main module and its initialization part 
is the main program. A module is reac- 
tivated whenever one of its exported 
procedures has been called. 

AN EXAMPLE 
To get firm ground under our feet we 
will develop a Modula -2 sample pro - 
gram-a text formatter. For this exam 
ple. assume that the text must be 
printed on sheets of paper in adjusted 

Dr. lurg Gutknecht pnstitut für Informatik. 
ETH- Zentrum (Clausiusstrassel. CH -8092. 
Zürich Switzerland) is actively involved in the 

use of Modula -2. 

and multicolumn form. Assume further 
that this text is available in an ordinary 
text file that consists of lines of text (see 
figure la). Let us define a paragraph as 

a sequence of lines that is terminated 
by an empty line. Thu& from our text 
formatter's point of view. line ter- 
minators (hereafter referred to as EOL 
characters) are equivalent to space 
characters except when they terminate 
an empty line. which concludes a non- 
empty sequence of lines. 

The crucial thing for our formatter to 
do is to convert the text from "straight 
text" representation into "columnar 
text" representation. We shall organize 
our program so that it creates a new 
text file which contains the text in its 
new format. A standard utility program 
may later produce the desired printout. 

The overall dynamic structure of our 
program now suggests itself: read text 
lines from the input file in sequence 
and build up the text pagewise in its 
new format. Completed pages should 
be written immediately into the output 
file to make way for the next page in the 
memory. Clearly. the events of reading 
lines and writing pages are asyn- 
chronous 

An appropriate program structure 
should certainly reflect the described 
situation. We could regard the input 
handler as the main. and therefore con - 

Icadinuedf 

AUGUST 1964 BYTE IS? 

www.americanradiohistory.com

www.americanradiohistory.com


TUTORIAL 

trolling, part of the program. Alternately, 
we might structure the output format- 
ter as the translation controller that 
periodically demands a new text por- 
tion from the input routine. From our ex- 
perience, the former point of view is 
superior to the latter, particularly if the 

la 

input stream includes control infor- 
mation. 

Further, we propose to encapsulate 
the formatter into a submodule. Let us 
now develop the interface to this sub - 
module that we shall call Layout. Essen- 
tially, communications will consist of a 

single operation: formatting an appro- 
priate piece of text. We shall therefore 
call this procedure Format. Format ac- 
cepts and formats a paragraph. The 
paragraph is handed over in the form 
of a pointer lim (end of text) into a 

(continued( 

Lara is a document processing program consisting of an interactive editor (lara) 
and a printer companion (laraprint) producing hardcopies of Lara documents on 
the laser printer. 
Lara introduces several new concepts. 
We shall roughly outline the most important of them in this memo. 
The memo also includes basic rules and guidelines for working with Lara. 
We shall expect the reader to be familiar with the program editor and the 
text editor Andra. 

Concepts of Lara: 
Self- Consistency: 
Each Lara document completely describes itself. i.e. it does not refer to any 
other information such as styles and user profiles. 
Thus, the values of all formatting attributes occuring within the document 
are included in the (header of the) document file. 

Hierarchical document structure: 
A Lara document is structured as a sequence of so called chapters. 
Each chapter starts on a new page and is made up of a sequence of paragraphs. 
Each paragraph starts on a new line and consists of a sequence of characters. A 
chapter. resp. paragraph, is created by typing a form -feed (CTRL L). resp. 
line -feed (CTRL J). 
In the case of adjusted paragraphs, RETURN is equivalent to line -feed. 

Document, Chapter. Paragraph, Character 
are the structural units of which a Lara document consists. 
Each structural unit is connected with a set of formatting attributes 
(applicable to instances of that structure, see table below). 
A structural unit of higher level is selected by a multiple click of the 
select button pointing at the same location. 
Each clicking increases the selection menu by one. 
For a selection to be successful, the beginning and end of the respective 
structural unit must be displayed. 
An unsuccessful level may be skipped by simply clicking again. 

Ib 

Lara is a document processing 
program consisting of an 
interactive editor ()ara) and 
a printer companion 
(laraprint) producing 
hardcopies of Lara documents 
on the laser printer. Lara 
introduces several new 
concepts. We shall roughly 
outline the most important of 
them in this memo. The memo 
also includes basic rules and 
guidelines for working with 
Lara. We shall expect the 
reader to be familiar with the 
program editor and the text 
editor Andra. 
Concepts of Lara: 
Self- Consistency: Each Lara 
document completely describes 
itself, i.e. it does not refer 
to any other information such 

as styles and user profiles. 
Thus, the values of all 
formatting attributes occuring 
within the document are 
included in the (header of 
the) document file. 
Hierarchical document 
structure: A Lara document is 
structured as a sequence of so 
called chapters. Each chapter 
starts on a new page and is 
made up of a sequence of 
paragraphs. Each paragraph 
starts on a new line and 
consists of a sequence of 
characters. A chapter. resp. 
paragraph, is created by 
typing a form -feed (CTRL L), 
resp. line -feed (CTRL J). In 
the case of adjusted 
paragraphs, RETURN is 
equivalent to line -feed. 

Document, Chapter, Paragraph, 
Character are the structural 
units of which a Lara document 
consists. Each structural 
unit is connected with a set 
of formatting attributes 
(applicable to instances of 
that structure, see table 
below). A structural unit of 
higher level is selected by a 
multiple click of the select 
button pointing at the same 
location. Each clicking 
increases the selection menu 
by one. For a selection to be 
successful, the beginning and 
end of the respective 
structural unit must be 
displayed. An unsuccessful 
level may be skipped by simply 
clicking again. 

Figure I: The test file (la) prior to being converted into 3- column format (lb). 
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Why buy l02 
instead of a DECVT102? 

14" 
non -glare 
screen 

Tilt /swivel 
display 

10 x 12 
character 

matrix 

Buffered 
printer 
port 

See for yourself 

Status line 

16 
programmable 
functions 

Sculptured 
low profile 
keyboard 

I 
14,4 4-1449w VISUAL 102 

c°,pan¢dt, Dw- 
Vr220/ 

Aqed.. lUs Pour keyboard 
is fir compact with uSer pro ram more non-volatile 

function keys. And Vr100 keys. corn atible. 

Addy 

new gives -full DEC VT10 performance an more 
lower price. Plus, when you need it, a Graphics Option card turns the VISUAL 102 into 
a 768 x 293 resolution graphics terminal emulating the Tektronix 4010 /4014. Just insert 
the card and immediately you have high resolution graphics compatible with a variety 
of available software packages. 

VISUAL 102. The low cost, DEC VT102 compatible 
terminal that lets you graph now or graph later. 

The UL listed VISUAL 102 exceeds FCC Class A 
requirements and U.S. Government standards for X -ray 
emissions. 

c 

See for yourse 

VisualT ÿ ed 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851 -5000. Telex 951 -539 

Circle 323 on inquiry card 
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character buffer buf (see listing I). 

A few explanations on this program 
fragment are in order. Although similar 
to Pascal. some conspicuous dif- 
ferences can be detected 

Import lists: these refer to separate 
standard modules. namely Fii eSysfem and 
InOuf. members of the basic module 
library. We shall discuss the library con- 
cept later. The entries in the import lists 
designate objects declared in and ex- 
ported from the library modules. Apart 
from File. which is a type. ab fated objects 
are procedures Note that File is a record 
type as can be seen from the statement 
WHILE NOT IN.EOF DO .... Fields of 
imported records (such as eon are im- 
plicitly imported together. In Modula -2's 
syntax. WHILE and IF statements are 
never initiated with a BEGIN but are 
always terminated by a keyword (UNTIL 
or END). This rule lets nested state- 
ments appear more elegant than their 
counterparts in Pascal. Also. the am- 
biguities that arise in Pascal with nested 

IF.. THEN ...ELSE statements have 
been eliminated. 

Type Cardinal: this is a new standard 
type describing natural numbers. 
Repetition of names: the module name 
has to be repeated at the end of the 
module. (This repetition convention also 
applies to procedures.) Character con- 
stants: nC designates the character with 
octal ordinal number n. Abbreviations: 
N is equivalent to <> and & is an ab- 
breviation for AND. 

In our program fragment we could 
have used the standard Modula -2 pro- 
cedure INC for incrementing lim (i.e. 
INCllim) is equivalent to hm:- km + I). 

Let us now examine the imported pro- 
cedures Readstring and WriteString. 
They accept as their parameter an ar- 
ray of characters of arbitrary length. The 
corresponding formal parameter is a so- 
called dynamic or open array 

PROCEDURE ReadString(VAR s: 

ARRAY OF CHAR): 

Listing I: A program fragment written in Modula -2 designed fo format text into 

columns. 

MODULE Formatter: 
FROM Feesystem IMPORT fee, Lookup. Close. ReadChar, WrlleChar: 
FROM ktOu1 IMPORT Readstrine, WriteString. Write: 
CONST COL - 36C: 
VAR in, out fee: 

name: ARRAY 10..3110f CHAR: 
ch CHAR: 
buf: ARRAY 10.10001 OF CHAR: 
km CARDINAL: 

BEGIN 
Wmeslrlogl"In> "1: ReadStringlnamel: WrneIEOLI: 
Lookuplln, name. FALSEI: 
Wnte5lnner'out> '1. ReadStringlnamel: Wnte]EOLI: 
Lookup/out, name. TRUEI: 
IM := 0: ReadCharlln. chl: 
WHILE NOT In.eol DO 

WHILE ch a EOL DO 
ten := hill P. buf?Bml :- ch: ReadCharlIn, chl 

END. 
km :- lint I: bulllenl :- " ": ReadCharlln. chi: 
IF ch - COL THEN Formal: lint :- 0: ReadCharlln. chl END 

END: 
Ooselint Closeloun 

END Formatter. 

Listing 2: A procedure used to return the length of a given string within an array 
of characters. 

PROCEDURE LenIVAR s ARRAY OF CHARI CARDINAL: 
VAR I. CARDINAL: 

BEGIN I .= 

WHILE II <= HIGHI.II ó kill a OCI DO I := I I END: 
RETURN I 

END Len. 
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Dynamic arrays are of major importance 
in Modula -2. The index type of dynamic 
arrays is always CARDINAL. and the low 
boundary is O. The boundary of the ac- 

tual array parameter can be obtained by 
HIGHIS) using the standard function 
HIGH. Dynamic arrays can only be used 
as formal parameters. 

Next. let us look at strings (le.. se- 
quences of characters). Assume that a 

function procedure had to be devel- 
oped that returns the actual length of 
a string. A string within an array of 
characters is terminated by OC or by the 
upper array boundary. whichever comes 
first. Consider the procedure declara- 
tion in listing 2. 

I n Modula -2. functions differ from or- 
dinary procedures solely by the supple- 
ment of a result type. The result is 
returned by the RETURN statement. We 
point out the amazing simplicity of this 
algorithm. It has its roots in the condi- 
tional evaluation of the test in the 
WHILE statement. If I <- HIGHIs) is 
false. then the second part of the ex- 
pression is ignored rather than eval- 
uated. Thus. an index out-of-range error 
cannot occur. 

LAYING OUT LAYOUT 

Let our attention now turn to the sub - 
module Layout. We know that layout ex- 
ports the procedure Format. which for- 
mats a paragraph that s stored in the 
global buffer buf. Therefore the wall 
around Layout has to be transparent for 
this variable: buf must be imported. But 
how should Format record its results? 
An obvious solution is to introduce the 
two-dimensional array form that rep- 
resents a text page By successively call- 
ing the formatting procedure. a map of 
the current text page will be built up. 
The variables row and col indicate the 
current status of the formatting process 
Of course. these variables have to sur- 
vive the procedure Format. On the 
other hand. the significance of the 
variables form. row. and col is strictly 
related to the specific implementation 
of Format. They have no meaning out- 
side the submodule. They are. in fact 
invisible outside the module as they are 
not exported We shall say that these 
variables constitute the private data 
structure of the (sub)module. 

We have seen that the procedure For- 
mat operates on the status variables raw 
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and col. How are these variables ini- 
tialized? Remember the initialization 
part mentioned above. The Modula -2 

linking loader guarantees that the state 
ment sequence in the module body has 

been executed whenever an exported 
procedure is called from the outside. So 
introducing the initialization statements 
in the module body solves our problem. 

So far we have disregarded the out 

Listing 3: The subrnodule Layout, the output formatter, must appear within the 

main module. 

MODULE Layout 
IMPORT bi. Ilm, out WriteChar. COL: 
EXPORT Format OutPage; 
CONST len = 30: wld = 33: maORow = 70: 

masCol - 31en: bndCol = masCoIen: 
FF = I4C: (.form feedI 

VAR form: ARRAY la.nro,Row -II, 10. masCol -I I OF CHAR: 
row, col: CARDINAL: 1current coordlnatesI 

PROCEDURE OulPaye: 
VAR c. r, p: CARDINAL: 

BEGIN r :. 0: 

WHILE r I marROw DO c : 0. 
WHILE c I CO1 DO p:. 0: 

WHILE p I len DO WrReChefout. torn*. c ph: p : p I END: 
WHILE p a old DO WreeChelout " "1: p p I END: 
c :e c len 

END: 
IF r < mw THEN p 0: 

WHILE p a len DO WrileCharlout formic c pl: p p 1 END 
END: 
WdleCharloul. EOLt 

1 

END: r 

WdteONHout FFI 
END Ou1Page: 

PROCEDURE Format 
VAR bey, cur. end pos vids epc. rem CARDINAL: 

BEGIN 
bey :. O c., :. 0: 
REPEAT cur I. cur I UNTIL but/curl . " 
REPEAT vide :- 0: bey :. beg I: 

LOOP 
wds : wds + I: end :. cur: 
IF end 11m TIEN spc : 0: rem :e 0: EXIT END: 
REPEAT cur :e cur I UNTIL bu0cel e " . 

IF cur - beg > len THEN 
IF wds > I THEN 

ipc :e Olen beg - end! DIV lwds - II: 
rem : . Ilen beg - end) MOD (wds - I I 

END: 
EXIT 

END 
END: 
pos : 0: 
WHILE posa len DO femlrow. col posl .. " pos := pos + I END: 
Pose 0: 
WHILE bey a end DO 

tormlmw. col posi : buflbeyt 
IF buflbeyl e 

.. 
" THEN pos : pot spc: 

IF rem > 0 TIEN pos :. pos + 1: rern : rem - I END 
END: 
pos : e pos o E beg :. beg + I 

END: 
+ I: 

IF row - masROw THEN 
IF col = bndCol THEN OutPage: col := 0 ELSE col := col len END: 
row := 0 

END: 
UNTIL end = lie 

END Format: 

BEGIN col :e O: row :e 0 
END Layout 
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put. Clearly. a page should be written 
line by line into the output text file each 
time the page is completed. Format 
calls procedure OutPage when row and 
col have reached their maximum. Is this 
the only situation in which a page has 
to be written? It is likely that the last 
page of the text is only partially filled. 
so that the variables row and col won't 
reach their maximum values. So Out - 
Page should also be called from the 
main program as termination procedure 
immediately before closing the files. We 
therefore generalize OutPage b include 
the handling of a partially filled form and 
include it in the export list. 

Our submodule. Layout. appears in 

listing 3. Its text has to be included in 
the declaration part of the main 
module. 

Notice the presence of a new 
repetitive LOOP statement. The loop 
statement is used whenever a repetition 
with more than one exit. or no exit at 
all. has to be programmed. The LOOP 
is left whenever an EXIT statement has 
been encountered within the loop 
brackets LOOP and END. It is note- 
worthy that the bop statement makes 
a jump statement (like COTO) unneces- 
sary. In our example. the loop is left 
when either the paragraph is terminated 
( "emergency exit") or when the current 
word has no room on the current line 
( "regular exit"l. 

Constant expressions are another 
innovation of Modula-2 over Pascal. 
They are particularly useful for the 
specification of array bounds such as in 
p ... maxRow -11 and can also be used 
for the declaration of dependent con- 
stants (e.g.. bmlRow - macRow - len). 

Until now we have underexploited the 
possibilities of our submodule layout. In 

fact. we have fixed the number of col- 
umns and the column widths as con- 
stants. although the module works cor- 
rectly for arbitrary (appropriate) values 
of these quantities. Let us extend the 
format of input files with an optional 
header line that is initiated by a 

CTLF(60 CTLF has to be followed by 
a digit from I to 4 indicating the desired 
number of text columns. 

A second modification concerns the 
overall program flow. It is not a good 
idea to terminate the program after hay- 
ing processed a single text file. Instead. 
the program should be ready to process 

(continued; 

www.americanradiohistory.com

www.americanradiohistory.com


You Can 
TaIkToUs! 

THE 8087 IS IN STOCK! 
Micro Ware is the world's leading 
retailer of 8087s. We also have the 
most accurate statistics on chip relia- 
bility. They are: .01% infant mortality, 
.00% adult mortality and .02% 8088 
incompatibility. As for ease of install- 
ation, we have never had a customer 
return a chip because of bent pins. 
We are so confident that you will be 
able to successfully install and use 
the chip that we offer a 180 -day 
warranty with every chip we sell. That's 
90 days more than anyone else! 

To support the 8087 we stock the 
largest selection of of 8087 software 
anywhere. This includes three 
FORTRANs, three PASCALS, APL, 
Intel's ASM86, PL /M -86, several Cs, 
87BASIC, 87MACRO and MATRIX - 
PAK For real time or multi -user appli- 
cations we offer RTOS'" - our imple- 
mentation of Inters iRMX executive. 
Our new products include a profes- 
sional debugger with 8087 support, 
an interface library which enables MS 
Fortran users to call the IBM Basic 

87FORTRAN /RTOS" - our adaptation of 
the Intel Fortran -86 Compiler generates in line 
8087 code using all 8087 data types including 
80 -bit reals and 64 -bit integers The compiler 
uses the Intel large memory model, allowing 
code /data structures of a full megabyte, and 
supports overlays Includes RTOS and support 
for one year $1350 

87PASCAL /RTOS" is Intel's ISO - 
Standard Pascal with 8087 -8088 exceptions. 
These make it possible to use all the8087 data 
types directly, while generating modules in 
one ofthethreelntel Memory Models. Includes 
RTOS and support for one year $1350 

RTOS DEVELOPMENT PACKAGE 
includes 87FORTRAN, 87PASCAL, PL /M -86, 
Utilities, TX Screen Editor and RTOS $2500 

RTOS- 
REAL TIME MULTI -TASKING/ 
MULTI -USER EXECUTIVE 
RTOS is a Micro Ware configured version of 
iRMX -86. Includes ASM -86, LINK -86, LOC -86, 
LIB -86, and the ROM Hex Loader $600 

MWS-286' Configured to your specifica- 
tions, our computer runs RTOS -286 or XENIX 
Includes one Intel compiler, seven slot multibus 
chassis, hard dislç streaming tape backup and 
Intel Service Contract Six to twenty times faster 
than your PC CALL 

OBJ -ASM' - a multipass object module 
translator and disassembles Produces 
assembly language listings which include public 
symbols, external symbols, and labels 
commented with cross references. Ideal for 
understanding and patching object modules 
and libraries for which source is not 
available $200 

Compiler Library, and a translator that 
converts object modules into read- 
able assembly language files. If you 
have a question about which com- 
puter, language, compiler, operating 
system or application package is 
best suited to your problem, we can 
answer it Just call: 
Information and Orders - 

617- 746 -7341 
University, Corporate and 
Government Buyers - 

617- 746 -7364 

Micro 
Way,M 
8087 Support 

PC TECH JOURNAL REVIEW: 
"The Micro Ware package is prefer- 
able ... it executes the basic opera- 
tions more rapidly and Micro Ware 
provides a free update service." 
87BASIC' includes patches to the IBM 
Basic Compiler and both runtime libraries for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super fast performance for 
all numeric operations including trigono- 
metrics, transcendentals, addition, subtraction, 
multiplication, and division $150 

87BASIC /INLINE' generates inline 
8087 code! Converts the IBM Basic Compiler 
output into an assembly language source listing 
which allows the user to make additional 
refinements to his program. Real expression 
evaluations run five times faster than in 
87BASIC $200 

87MACRO' - our complete 8087 software 
development package. It contains a "Pre- 
processor," source code for a set of 8087 
macros, and an object library of numeric 
functions including transcendentals, 
trigonometrics, hyperbolics, encoding, 
decoding and conversions $150 

87DEBUG" - a professional debugger with 
8087 support, a sophisticated screen -oriented 
macro command processor, and trace features 
which include the ability to skip tracing through 
branches to calls and software and hardware 
interrupts. Breakpoints can be set in code or 
on guarded addresses in RAM $150 

FOR- oBAS" - a library of interface routines 
which allow MS Fortran programs to call the 
IBM Basic Compiler library and access 
features such as the RANDOM NUMBER 
GENERATOR, SOUND, PLAY, DRAW and 
SCREEN commands $150 

Map° P.O. Box 79 
Kingston, MA 
02364 
(617) 746-7341 Ware 

Circle 218 on inquiry card. 

8087 -3 CHIP $175 
including DIAGNOSTICS and 180 -day warranty 

64K RAM Upgrade $47.50 
87 /88GUIDE - an excellent tutorial on 
writing 8087 code and interfacing it with 
compilers Full of code that runs! $30 

MATRIXPAK' manages a MEGABYTE! 
Written in assembly language, our runtime 
package accurately manipulates large matrices 
at very fast speeds. Includes matrix inversion 
and the solution of simultaneous linear equa- 
tions. Callable from MS Fortran 3.2, 87 MACRO, 
87BASIC, and RTOS each $150 

MICROSOFT FORTRAN 3.2...$239 
MICROSOFT PASCAL 3.2 $209 
These IEEE compatible compilers support 
double precision and the 8087 

MICROSOFT C COMPILER includes 
Lattice C and the MS Librarian $350 

LATTICE C with 8087 support $350 
SCO XENIX ' " "''" " 595 
Unisource VENIX/86' " °° "' "T ° "'" 800 
FLOAT87 for MS C 125 
SuperSoft Fortran 66 299 
Computer Innovations C86 345 
STSC APL* PLUS /PC 500 
TURBO PASCAL 45 
TURBO PASCAL with 8087 Support 85 
HALO GRAPHICS CALL 
GRAPHMATIC 125 
ENERGRAPHICS 295 
Professional BASIC 295 
Kidger Optical Design Program 3000 
COSMOS REVELATION 850 
SuperCalc Ill with 8087 Support CALL 
MAYNARD WS1 HARD DISK 995 
MAYNARD WS2 HARD DISK 1170 
256K RAM CHIPS CALL 
MAYNARD ELECTRONICS Boards CALL 

NO CHARGE FOR CREDIT CARDS 
ALL ITEMS IN STOCK 

CALL FOR COMPLETE CATALOG 
IBM PC is a registered trademark of IBM Corp. 8087, 
iRMX -86, LINK -86, FORTRAN -86, ASM -86, LOC -86, 
PL /M -86 and LIB-86 are trademarks of Intel Corp. 
87FORTRAN /RTOS, 87PASCAL /RTOS, 87BASIC, 
87MACRO, MATRIXPAK, 87 /88GUIDE, 87BASIC+ and 
MicroWay are trademarks of Micro Ware, Inc. 
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Structuring elements allow 

and invite soft-ware 

designers to group 

declarations and procedures 

into distinct modules. 
another file. Hence, we embed our 
previous main program into a WHILE 
statement. We shall specify that enter- 
ing ESC(33C) instead of a filename will 
bring the process to an end. Module In- 

Out exports a variable termCH contain- 
ing the termination character of the 
string read by ReadString. Of course, this 
variable is exported for inspection only. 
See listing 4 for our extended main 
program. 

In listing 4 we find yet another new 
Modula -2 statement. The IF statement 
from Pascal has been extended by the 
ELSIF clause. The meaning and possible 
application of this clause should be ob- 
vious from our example. 

In contrast to our earlier solution, the 
submodule Layout may need to be in- 
itialized several times (i.e., each time 
new text is to be processed). The way 
to master this problem is to introduce 

an explicit initialization procedure: in 
our case, this procedure is called [nit - 
Form, which replaces (and extends) the 
previous submodule body. The body of 
the new submodule is empty. 

With that, however, the responsibili- 
ty for the correct sequence of module 
initialization has passed over from the 
Modula -2 loader to the programmer. 

DIVIDE AND CONQUER 
Since the late 1960s serious program- 
mers have based their software 
development on structured program- 
ming. This means that they have struc- 
tured the dynamic flow of their pro- 
grams such that a procedure call cor- 
responds to each action in the formula- 
tion of the respective algorithm. 
Thereby, the question of where to pro- 
gram all these procedures has not been 
raised or answered "in the declaration 
section of the program:' This is the 
point where Modula -2 intervenes. As we 
have already seen in the previous sec- 
tion, Modula -2's structuring elements 
allow and even invite the software 
designer to divide and logically group 
the set of declarations and procedures 
into distinct units called modules. 

The consequences of this division 
reach further than expected. Separate 

Listing 4: The main program that has been extended to a) use variables for the 
number of columns and column widths, and b) request a new text file to process after 
completing file output. 

BEGIN 
WriteString("in> "I; ReadString(name): Write(EOL); 
WHILE termCH # ESC DO 

Lookup(in, name, FALSE); 
WriteString("out> "I; ReadString(name): Write(EOL): 
Lookup(out. name, TRUE): 
1im := 0: ReadChar(in. ch); 
IF ch = CTLF THEN ReadChar(in, ch): 

IF ch = "1" THEN InitForm(96, 96, 70, 0) 

ELSIF ch = "2" THEN InitForm(46, 49, 70, I) 

ELSIF ch = "3" THEN InitForm(30, 33, 70, 2) 

ELSIF ch = "4" THEN InitForm(22, 24, 70, 3) 

ELSE InitForm196, 96, 70, 0) 

END; 
REPEAT ReadChar(in, ch) UNTIL ch = EOL; 
ReadChar(in, ch) 

ELSE InitForm(96, 96, 70, 0) 

END: 
WHILE NOT in.eof DO 

WHILE ch # EOL DO lim := 1im + I; bufilimi := ch; ReadCharlin, ch) END; 
lim := lim + I; bufilimi := ' ": ReadChar(in, ch): 
IF ch = EOL THEN Format; 1im := 0; ReadChar(in, ch) END 

END: 
OutPage; 
Close(in): Close(out)s 
WriteString( "in> "); ReadString(name); Write(EOL) 

END 
END Formatter. 
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compilation is one new aspect. It is a 
small step from encapsulating a pro- 
gram part within a main module to com- 
pletely removing this part from its en- 
vironment and defining it as auto- 
nomous. In fact, the Modula -2 compiler 
accepts autonomous modules as com- 
pilation units and performs full com- 
patibility checking across module 
boundaries. 

But Modula -2 goes one step further: 
separate modules can be split up into 
a definition and an implementation 
part. The definition part defines the 
module from a functional point of view, 
while its implementation companion 
lays down the methods used to realize 
these functions or to represent data. 
The definition part can be regarded as 
a separately stated (and compiled), ex- 
tended export list. 

This concept clearly opens a new 
door for software engineers. They may 
define centrally the components of 
large software systems in a concise and 
unified way and leave the implementa- 
tion to a team of programmers. 

It is crucial to separate compilation 
that imports must always refer to defini- 
tion (parts of) modules. An important 
consequence of this is that recompila- 
tion of an implementation (part of a) 

module does not influence the modulés 
clients. However, the recompilation of 
a (modified) definition part can trigger 
a chain reaction of which the extent is 

determined by the number of importa- 
tions in dependent definition modules. 
It is therefore a good idea to minimize 
imports in definition modules. 

Let us illustrate all that by two ex- 
amples: a compiler and an editor. Think 
of the compiler as being designed ac- 
cording to the method of recursive de- 
scent. The different parts in recursive - 
descent compilers are known to be 
closely interwoven. On the other hand, 
we have seen that modularization 
essentially amounts to a textual splitting 
of the program. Hence, modularizing a 
compiler has to be a difficult undertak- 
ing. Nevertheless, some functional units 
can be extracted: lexical analysis (scan- 
ner), syntactical analysis (parser), 
generating of the symbol table, and 
type checking and code generation. We 
shall assign each of these functional 
units to a separate module. 

These modules are obviously tightly 
(continued) 
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Mylstar can cut 
your IBM -PC 

debugging time 
in half. 

Introducing MSD! Mylstar Symbolic Debugging 
Program for IBM Personal Computers, 
PC -DOS V 1.1, 2.0 and 2.1. 
MSD greatly enhances your IBM DEBUG Program. Using the 
same command structure as DEBUG, it lets you substitute 
symbol names and mathematical expressions for hex values. 
Batch files, on -line help, multi- command macros and other 
time saving entries are also included. 

Symbols 
Every symbol declared public in á source module becomes 
part of the symbol table. And new symbols can be created or 
old ones changed as quickly and easily as you can type 
them. And they can be stored for future use. 

More than just a Symbolic Debugger 
In addition to the examples shown below, MSD contains corn- 

Arguments like 
source listing 

Labels inserted 

Symbolic 
parameter 
accepted 

Indirection 
implemented 
(value currently 
stored at 
BUFLEN used) 

Create Macros 

Execute Macros 

mands for break points, repeat loops and input /output redi- 
rection. It lets you define macros which can be saved and 
used again. MSD also offers a Command to trace around 
calls, DOS interrupt calls, and repeat string instructions. 
And, because MSD supports the full set of DOS function calls 
you can debug more programs than with any other currently 
available debuggers. 

MSD adds on what IBM left out 
Call, write or check reader 
circle number for addi- 
tional information. You can 
start debugging faster for 
only $125. Phone orders 
accepted with Mastercard 
or Visa numbers. 

MYLSTAR 
ELECTRONICS 
INC. 

Even use symbols 
with assemble 
command 

165 West Lake Street 
Northiake, Illinois 60164 
Tel (312) 562 -7400 
Telex 72.8463 
C.lun W. Plcl.r.. Ind.41A.. C.nip.n y 
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tU\BETUNE L IC 
209R,OI00 E80000 
209A:0103 
209A:0104 
2O9Á,0108 
209A:0109 
209A:010C 
209A:010F 
209A:011O 
2O9Á:0114 
209A1011) 
209A:0119 
209A1011A 
209Á,011B 

E83A 
7201 
C3 
BA 0003 
E84100 
C3 
BBOEIC01 
BF2O01 
B020 

AA 
C3 

GETLINE: 

ERROR: 

CLRBUF, 

CALL 
CALL 
JC 
BET 
MOV 
CALL 
BET 
MOW 
MOV 
MOV 
BEPZ 
STOSB 
BET 

CLRBUF 
BETCNAR 
ERROR 

DX.Off.et ERROY_MSG 
PRINT MSG 

CX.IBUFLEN) 
DI,Off.et BUFFER 
Al_. 20 

ID \BUFFER L 1 \BUFLE 
209A:0120 40 59 4C 53 54 41 52 20-53 59 40 42 4F 4C 49 43 MYLSTAR SYMBOLIC 
209A:0130 20 44 45 42 SS 47 47 43 -52 20 20 56 20 32 2E 30 DEBUGGER V 2.0 

FXXOBUF 
'0 \BUFFER L I\BUFLEN] 

FXY.INIT 
'RIP 
'\CODE_6TART 
'ASP 
' \STACI. BOTTOM 

4. IMF 
O \G1FFEk L E\BUFLEN) 

209A:0120 40 59 4C 53 54 41 52 20-53 59 40 42 4F 4C 49 43 MYLSTAR SYMBOLIC 
209A,0130 20 44 45 42 53 47 47 43-32 20 20 36 20 32 2E 30 DEBUGGER V 2.0 

. \TABLE . 1000 
4A 
26300100 no TABLE 

MOV AX.E \TABLE) 
263010106 SUB AX. \TA9LEEBX) 
2650,0108 DB aTABLE,,TABLE 
2650:010C 
FUI L A 
2650,0100 B80010 
2650,0103 A1.10 
2630/0106 26810010 

NOV 
MOU 
SUB 

AX.Off.et TABLE 
AX, (TABLE) 
AX.IBXeOff.et TABLE) 
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coupled. They all rely on a central and 
dynamic data structure: the symbol 
table. How can this common data struc- 
ture (i.e., the respective data types) be 
presented to the different modules? The 
solution is to place the description of 
the data structure itself into a module, 
a so-called data -type module. This data 
module constitutes a common base that 
must be imported by any module that 
participates in the handling of the sym- 
bol table. Notice the contrast to our first 
example: there, a public procedure 
operated on a private and hidden data 
structure. Here, private and public pro- 
cedures operate on a common and 
public data structure. 

What can be hidden at all in our com- 
piler modules? Methods is the answer. 
Consider, for example, the symbol -table 

generator. Listing 5 is an excerpt from 
its definition module. 

ObjPtr, ObiClass, StrPtr, and StrForm are 
data types which are imported from the 
data module, NewScope and CloseScope 

open and close scopes, and NewObj and 
NewStr are procedures to create new en- 
tries in the symbol table. Find and Find - 

Field search for objects with a given 
name, InitTableHandler initializes explicitly 
the table handler, and EndTableHandler is 

the termination procedure for this 
module. We emphasize that no informa- 
tion is given about methods. It is left 
open, for example, which strategy is ap- 
plied and whether a certain object is 
searched with a linear or a binary 
search. 

Only the implementation module in 

listing 6 lifts the veil of secrecy. 

Listing 5: TableHandler, the definition module from a symbol -table generator. 

DEFINITION MODULE TableHandler; 
FROM Datalypes IMPORT ObjPtr, ObjClass, StrPtr. StrForm; 
EXPORT QUALIFIED Scope, 

NewScope, CloseScope, NewObj, NewStr, Find, FindField, 
InitTableHandler, EndTableHandler: 

VAR Scope: ObjPtr; (.header of scope located by Find.) 

PROCEDURE NewScope(kind: ObjClass): ObjPtr: 
PROCEDURE CloseScope; 
PROCEDURE NewObj(id: CARDINAL: class: ObjClass): ObjPtr: 
PROCEDURE NewStr(form: StrForm): StrPtr; 
PROCEDURE Find(id: CARDINAL): ObjPtr: 
PROCEDURE FindField(id: CARDINAL: rec: StrPtr): ObjPtr; 
PROCEDURE InitTableHandler; 
PROCEDURE EndTableHandler; 

END làbleHandler. 

Listing 6: TableHandler, the implementation module that contains the logic (see 

also listing 5). 

IMPLEMENTATION MODULE TableHandler: 
FROM Data IMPORT ObjPtr, Object, ObjClass, StrPtr, Structure, StrForm; 

PROCEDURE Find(id: CARDINAL): ObjPtr; 
VAR objx: ObjPtr: 

BEGIN Scope := topScope: 
LOOP objx := FindlnScope(id. Scope): 
IF objx # NIL THEN EXIT 
ELSIF Scopet kind = Module THEN 

objx := Findlmport(id, Scope); 
IF objx = NIL THEN objx := FindlnScope(id, universe) END ; 

EXIT 
ELSE Scope := Scopet.base 
END 

END: 
RETURN objx 

END Find; 

END TableHandler. 
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Figure 2 shows the modular structure 
of our compiler in graphical represen- 
tation. An arrow from module "M" to 
module "N" indicates that "N" imports 
"M" (i.e., "N" depends on the definition 
module of "M "). 

It is noteworthy that most multipass 
compilers show. from the point of view 
of time, a similar structure -first pass, 
lexical and syntactical analysis: second 
pass. table generating: third pass. type 
checking: and fourth pass, code gen- 
erating. However, the spatial and tem- 
poral structures must not be mixed up 
(see figure 3). 

Our second example of separate com- 
pilation is a text editor. In contrast to 
compilers. editors are interactive pro- 
grams. Their dynamic flow is typically 
action oriented. Actions influence the 
text document's contents and, there- 
fore, its representation on the display. 
This knowledge may result in the at- 
tempt of a modularization seen in figure 
4. 

But the display handler has to rely on 
the document handler. In fact. the docu- 
ment handler can be regarded as an 
abstract file system delivering a stream 
of characters and formatting informa- 
tion to the display. So we have mutual 
imports between the document and 
display handler. 

Although this situation does not lead 
to a conflict as long as mutual import 
doesn't occur between definition 
modules, it indicates that the coupling 
of the two modules is too tight. A fun- 
damental rule states that the "thinner" 
the interface between modules, the bet- 
ter the modularization. 

In our example, we shall remedy the 
situation by eliminating the arrow from 
the display to the document handler 
and replacing it with an arrow from the 
display to the command interpreter (see 
figure 5). 

This modification has some desirable 
consequences. First, the command in- 
terpreter can directly pass over display - 
oriented commands -such as scrolling 
the text -to the display handler without 
primarily involving the document 
handler. The second consequence is of 
even greater importance: the document 
handler is now freed from its depen- 
dence on the display. Therefore, it can 
also be imported by modules that pro- 
cess the text in a different way, say, by 

(continued) 
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Add Diskette Storage When You Need It 
WithThe DiskBank System. 

No matter how large or small your 
diskette filing and storage requirements 
may be, the Disk Bank System by 
Amaray is the most revolutionary, 
versatile and cost -effective approach 
available today 

Its unique modular interlocking 
design allows you to add new modules 
as your storage needs expand. Each 
impact- resistant module conveniently 

Circle 18 on inquiry card. 

organizes up to 10 diskettes in a safe, 
dust -free environment. When you need 
a diskette, simply open the Disk Bank 
drawer and slide it out. Diskettes 
automatically come forward allowing 
you to select the one you need. 

In addition, the System is portable 
DiskBank modules are designed to go 
with you anywhere. Simply slide out 
the modules you need, put them in 
your briefcase, and go. 

Available in three media for- 
mat sizes, System 
3 for 31/4 " -3%2" 

diskettes, System 
5 for 5' /,"diskettes, 
and System 8 
for 8" diskettes, 
DiskBank System 
may be purchased 
individually or 
in money- saving 
volume packs. 

Why settle for less? Give your 
valuable diskettes the protection they 
deserve. Buy a Bank. Buy a DiskBank. 
The DiskBank System 

DIsKBANIC 
AMARAY 
AMARAY CORPORATION 
2251 Grant Road, Los Altos, CA 94022 
(415) 968 -2840 Telex 171627Amaray -Ltos 
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Parser 

TypeChecking 
CodeGenerator 

i 

TableHandler 

Scanner 

DataTypes 

Figure 2: A representation of the modular structure of the compiler example. The arrows 

from one module to another indicate that the latter imports the former. 

3a 

CodeGenerator 

TypeChecking 

TableHandler 

Parser 

Scanner 

Modular one -pass compiler 
(Frequent switching of activity between modules) 

t 

3b 

Scanner /Parser Table Generation Type Checking Code Generation 

Compiler Base 

Four -pass compiler 
t 

Figure 3: A one -pass compiler (3a) as contrasted to a four -pass compiler (3b) over t time. 
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a printing program or by an off -line 
statistics program. 

FROM PROGRAM COMPONENTS 
TO LIBRARY MODULES 
We have seen that a specific module 
can be used by different programs. This 
thought naturally leads to the notion of 
a module library. The fact that the word 
library stands for a collection of books 
tempts me to create the word modulary 
for a collection of modules. Actually, in 

a Modula -2 environment even the 
operating system is simply a collection 
of basic and usable modules. The sharp 
boundary that separates system and ap- 
plication software thus becomes even 
less distinct. 

Most of the features that do not 
belong directly to the programming lan- 
guage but are indispensable for real 
programming, such as I/O (input /output) 
string handling and process scheduling, 
are transferred to modules in Modula -2. 
On one hand this relieves, and also 
generalizes, the language and, on the 
other hand, increases its flexibility. 
Figure 6 shows an example of a hier- 
archy of Modula -2 library modules. 

When designing a library module, the 
question of which facilities should be 
made available is paramount. If the set 
of offered procedures is too com- 
plicated, then most users will create 
their own modules; if the procedures 
are too simplistic, they are again dis- 
satisfied. Our goal is to find the "golden 
mean:' 

We can summarize our experience 
relating to this quest in the following 
guidelines. We recommend that the 
library -module designer obey these 
rules. 

GUIDELINE I 

Do not export complex procedures 
from your library module (i.e., pro- 
cedures with a large number of explicit 
or -even worse -implicit parameters 
and assumptions). Instead, export the 
atoms of complex operations as in- 
dividua. This gives the user of your 
module the chance to "tailor" the 
operation as a whole to his requests. 

For example, assume that a mouse - 
handling module offers a procedure 
TYackMouse to track the mouse until a 
mouse button has been pressed or a 
character typed. This procedure would 

(continued) 
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TEK DUAL TRACE OSCILLOSCOPES 
THE ANSWER 
BY ANY MEASURE 

Now! Tek quality and expert advice 
are just a free phone call away! 

100 MHz dual 
time base scope. 
Easy -to -read CRT; 
bright, full -sized 
8x10 cm; 14 kv 
accelerating 
potential complete 
with BEAM FIND, 
separate A/B 
dual intensity 
controls. FOCUS 
and TRACE 
ROTATION 

Wide range verti- 
cal sensitivity. 
Choose from 
2 mV /div (lx 
probe) to 50 V /div 
(10x probe): 
color -keyed for lx 
and 10x probes: 
variable control 
increases scale 
factor by 2.5 to 1. 

Two 100 MHz, 
high sensitivity 
channels. 3.5 ns 
risetime; dc to 
100 MHz band- 
width from 5 V /div 
to 5 mV /div; 
extended sen- 
sitivity of 2 mV /div 
at, 90 MHz. 

A/B sweep selec- 
tion. Calibrated 
A sweeps from 
50 ns /div to 
0.5 s /div; B sweeps 
from 50 ns /div 
to 50 ms /div; vari- 
able control for up 
to 2.5 to 1 reduc- 
tion and 10x 
magnification for 
sweeps to 
5 ns /div. 

Dual time base 
measurements. 
Select either A or 
B sweeps, or both 
alternately with A 
intensified by B. 

B trigger slope 
and level. Use B 
trigger level to 
select B- triggered 
or run-after-delay 
modes; use B 
TRIGGER SLOPE 
to select transitions. 

Lit I VU1.15/INV 

Our direct order line gets 
you the industry's leading 
price /performance portables... 
and fast answers from experts! 
The 60 MHz single time base delay 
2213A, the 60 MHz dual time base 
2215A and the 100 MHz dual time 
base 2235 offer unprecedented 
reliability and affordability, plus the 
industry's first 3 -year warranty* 
on labor and parts, CRT included. 

The cost: just $1200 for the 
2213A, $1450 for the 2215A, 
á1650 for the 2235.t Even at 
these low prices, there's no 
scrimping on performance. You 

have the bandwidth for digital ., 

and analog circuits. The sensitivity 
for low signal measurements. The 
sweep speeds for fast logic fami- 
lies. And delayed sweep for fast, 
accurate timing measurements. 
All scopes are UL Listed and CSA 
approved. 

You can order, or obtain 
literature, through the Tek 
National Marketing Center. Tech- 
nical personnel, expert in scope 
applications, will answer your 
questions and expedite delivery. 
Direct orders include comprehen- 
sive 3 -year warranty *, operator's 

Copyright c 1984. Tektronix. Inc AI rights reserved. #TTA -439 tPnceFO.B. Beaverton. OR '3 -year warranty includes CRT 

manual, two 10X probes, 15 -day 
return policy and worldwide ser- 
vice backup. 

Order toll free: 
1- 800 -426 -2200, 
Ask for Rick. 
In Oregon, call collect: 
(503) 627 -9000. 
Or write Tektronix, Inc. 
P.O. Box 1700 
Beaverton, OR 97075 

Téktronbcc 
COMMIT TED TO EXCELLENCE. 
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satisfy all users N who agree to use this 
termination condition and to give away 
program control during the tracking 
loop. 

But what about user A who wants the 
loop to stop when the left mouse 
button has been pressed, or user B who 
wishes to keep the cursor on a grid, or 
user C who wants to make the shape of 
the cursor depend on its location on the 
display? (See listing 7 for the general 
and specific cases of "mouse tracking:') 

They would prefer two exported pro- 
cedures, GetMouse and DrawCursor. 

GUIDELINE 2 

If complex objects are to be handled by 
your module, divide it up into several 
physical modules or groups of modules, 
each of them operating on the objects 
at a different level of abstraction 
( "distributed processing "). This enables 
your module's client not only to import 
a suitably restricted set of operations, 
but also to select the entry level to the 
module set, i.e., the level of abstraction 
on which he wants to have the objects 
handled. 

Command 
Interpreter 

Document 
Handler 

Display 
Handler 

Figure 4: Our first effort to modularize the 

text editor leads to mutual imports between 

the document and display handler modules. 
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Moreover, later modifications in the 
definition can be restricted to individual 
modules in the set, thus reducing the 
number of user modules that have to 
be recompiled. 

For example, the window handler 
base Windows (see figure 6) handles win- 
dows as a whole. It merely operates on 
the graph of their global overlapping 
hierarchy and completely disregards 
contents. By contrast, module TextWin- 
dows exports procedures to write text in- 
to the windows. 

GUIDELINE 3 

Assume again that your library module 
handles complex objects. If the max- 
imum number of objects to be simulta- 
neously handled is sufficiently small, 
identify each object by a number; for 
instance, define a subrange as object 
type. Thus, each user may store that in- 

formation about the objects that is rele- 
vant for his sphere of activity in a 
private table that is indexed by the data 
type (distributed data). 

Alternatively, a pointer type could 
have been chosen as object type. In 

such a case, each object points to its 
descriptor record. As the object descrip- 
tors are public, they cannot be effective- 
ly protected This somehow contradicts 
the module concept. In fact, Modula -2 

offers the possibility of hiding a type. 
A hidden (or abstract) type is defined 
in the definition module without struc- 
ture indication and declared in the cor- 
responding implementation module 

(normally as a pointer). But hidden ob- 
ject types restrict the handling of the 
objects strictly to the module. 

In the case under discussion, the 
subrange is preferable to a pointer type 
(be it hidden or not) as the latter 
demands fixing the descriptor record 
once and for all (see listing 8). 

GUIDELINE 4 

If you design a library module that 
handles objects of a certain category, 
you may decide to include a merely 
restricted set of (universal) operations. 
If so, make use of the Modula -2 pro- 
cedure -type parameter mechanism to 
enable the user to install his own pro- 
cedures. Thereby, the range of poten- 
tial users of your module can radically 
be enlarged without its size and com- 
plexity being increased. Procedure -type 
parameters make it possible to keep 
away details from a module. Keeping 
away details is somehow dual to hiding 
details in the module. 

If a default procedure is provided for 
a certain operation, this procedure 
should be exported to enable the user 
to reassign the default whenever re- 
quired. For example, the procedure 
OpenWindow in module Windows ex- 
pects as parameter a procedure which, 
upon calling, restores the contents of 
the window. The window handler calls 
this procedure whenever restoration of 
this window becomes necessary (see 
listing 9). 

(continued) 

Command 
Interpreter 

Document 
Handler 

Display 
Handler 

Figure 5: Our second effort to modularize the text editor frees the document handler 
from dependence on the display handler. 
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LOMAS DATA PRODUCTS PRESENTS: 

THUNDER l86 

THUNDER 186 offers the 
following standard features: 

8 Mhz 80186 processor 
Floppy disk controller (controls 
both 5'h4 " and 8" drives 
simultaneously) 

Two RS232 ports with hand 
shaking 

Centronics compatible parallel 
port 

256K bytes of RAM 

Full IEEE -696 COMPLIANCE 

One year warranty 

THUNDER 186 provides the earth shanking performance you have 
come to expect from LOMAS DATA PRODUCTS. THUNDER 186 is a 
complete SIXTEEN BIT SINGLE BOARD COMPUTER on a standard 
size S100 bus board. THUNDER's low price includes Concurrent 
CP /M -86* version 3.1. This allows the user to run PC- DOS**** pro- 
grams, as well as, CP /M -86* programs on the same system. And, for 
those users that prefer, MS- DOS * ** is also available. 

TEST: THUNDER 186 BENCHMARK. 
In our April '84 advertisement, we compared the benchmarks of our 
other advanced CPU products, against the COMPUPRO CPU86/87 
10 Mhz. The test consisted of assembling the example BIOS (BIOS. 
A86) distributed with standard CP /M -86. The operating system used 
was CP /M -86. Now, we put THUNDER 186 to the same test .. . 

LIGHTNING ONE 
10 MHZ 

COMPUPRO CPU86/87 
10 MHZ 

LIGHTNING 286- 
6 MHZ 

THUNDER 186 

8 MHZ 

ASSEMBLY -TIME (SEC.) 47 55 41 48 

RATIO TO 10 MHZ 
LIGHTNING ONE 1.00 1.17 .88 1.02 

BOARD SET COST 
LIST PRICE AS TESTED $2545.00 $3040.00 $3290.00 $1595.00 

COST PERFORMANCE $2545.00 $3556 80 $2895.20 $1629.00 

RATIO 1.00 1.40 1.14 .64 

RESULT: THUNDER 186 THE LEADER. 
The benchmark comparisons clearly make THUNDER 186 the 
leader in the 16 bit price /performance race. Other THUNDER 186 
advantages are too numerous to mention here. CALL US, and we'll be 
glad to discuss the other advantages with you. 

S100 bus board products & support for the system integrator ... 

LIGHTNING ONE *** 8086/8088 CPU 
8086 or 8088, with 8087 and 8089 coprocessors. Up to 10 

MHZ operation PRICES start at $925.00 

HAZITALL SYSTEM SUPPORT BOARD 
2 serial, 2 parallel ports, battery protected clock calendar, 
Hard disk controller host interface PRICE $325.00 

LDP 128/256K DYNAMIC RAM 
Advanced dynamic RAM with LSI controller for failsafe op- 
eration, parity PRICE 128K- $495.00, 256K- $795.00 

RAM67 HIGH PERFORMANCE STATIC RAM 
High speed (100ns) low power CMOS static RAM. 128K 
bytes, extended addressing PRICE $995.00 

LDP72 FLOPPY DISK CONTROLLER 
Single /double density, single /double sided disks, both 8" 
and 5 1/4" inch drives simultaneously .... PRICE $275.00 

*CP /M -66, MP /M -86 and CONCURRENTCP /M-86 are trademarks of Digital Research. 
* *MS -DOS is a trademark of Microsoft 
***Lightning One is a trademark of Lomas Data Products, Inc. 
***'PC-DOS is a tradmark of IBM 

Circle 182 on inquiry card. 

LIGHTNING 286 -80286 CPU BOARD 
Offers 4 times the performance of a 5MHZ 8086 CPU while 
maintaining software compatibility. PRICE $1395.00 

OCTAPORT 8 PORT SERIAL BOARD 
8 serial ports 0 to 19200 baud operation real time clock in- 
terrupt. Ideal for multi -user systems such as MP /M -86.* . . . 

PRICE $395.00 

All of LDP boards are fully tested to exacting standards 
and carry a one year warranty. We specialize in 16-bit 
products & support the four major operating systems for 
16-bit processors: CP /M -86 *, MP /M -86, CONCURRENT 
CP /M -86 *, and 
MS -DOS (PC -DOS). 

Dealer inquiries 
invited. 

LOMAS DATA PRODUCTS, INC. 66 Hopkinton Road, 
Westboro, MA 01581 (617) 366 -6434 Telex: 4996272 
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TUTORIAL 

CONCURRENCY 

Concurrent processes have a particular 
attraction for software engineers. The 
aspect of parallelism opens up the pure- 
ly sequential world of ordinary pro- 
gramming. We shall distinguish between 
genuine and logical concurrency. "Genuine 
concurrency" implies that several pro- 

cessors are available to execute a pro- 
gram; this is not usually the case these 
days. "Logical concurrency" is of much 
greater importance. In Modula -2, an 
autonomously running process is called 
a coroutine. 

You can create coroutines in your 
Modula -2 program using the standard 
procedure NewProcess. Each coroutine 
is controlled by a procedure. In a way, 
a coroutine is an "instantiation" of its 

(continued) 

Listing 7: Four types of users and their respective use of the procedures GetMouse 
and DrawCursor. 

User N: REPEAT GetMouselbuttons, x y); 
DrawCursor(x, y); BusyRead(ch) 
UNTIL (buttons # ( }) OR (ch # OC); 

User A: REPEAT GetMouselbuttons, x, y); 

DrawCursor(x y): BusyRead(ch) 
UNTIL (left IN buttons) OR (ch # OC): 

User B: REPEAT GetMouselbuttons, x, y); 

DrawCursor(x DIV unit.unit, y DIV unit.unit); BusyRead(ch) 
UNTIL (buttons # ( }) OR (ch # OC); 

User C:REPEAT GetMouselbuttons, x, y); 

IF x < wid THEN SetPattern(private) ELSE ResetPattern END; 
DrawCursor(x y); BusyReadlchl 
UNTIL (buttons # { }) OR (ch # OC); 

Listing 8: An example of a hidden (or abstract) type. 

TYPE Window = 10..7): (.subrange type.) 
TYPE Window; (.hidden type.) 

Module 

GraphicWindows 

Def Module 

jImpl i Module 

Library 

Main programs 
Q 

Module 
. , 

TextWindows 

Def Module 

lImpl Module 

PrivatWindows 

Def Module 

IImpl Module 

I 

Menu 

Def Module 
Impl Module 

Windows 

Def Module 

JImpl Module 

ScreenFonts 

Def Module 
-lImpl Module 

CursorMouse 

Def Module 

-1Impl Module 

DisplayDriver 

Def Module 
JImpl Module 

Figure 6: The structure of Modula -2 programs that use the display software library modules. 
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MicroAge° 
"THEY PROVIDED THE LINK BETWEEN US 
AND MILWAUKEE'S MAJOR CORPORATIONS." 

"Both of us had experience in the corporate world and we wanted to open a 
business reflecting iecting that orientation. We chose MicroAge because they shared our 
business philosophy." 

"Baca in 1981, some of the major vendors still hadn't entered the microcomputer 
market. We anticipated that when they did, they would channel their products 
through a national organization. With MicroAge behind us, we're able to offer 
Milwaukee businesspeople and professionals such respected products as IBM, 
Compaq, Hewlett -Packard and most recently AT &T. And we have the technical 
expertise to provide service after the sale." 

"MicroAge has supported us from day one. Without this help, we wouldn't be 
opening our second store!" 

Ernie Venta 
Franchise Owner 

lb build your own professional computer sales organ- 
ization with MicroAge requires an initial investment of 
$200,000 to $350,000 which includes $80,000 in liquid 
assets. Write to: 

MicroAge 
COMPUT stores 

"The Solution Store 
1457 West Alameda Tempe, Arizona 85282 

(602) 968 -3168 

MicroAge franchisees Ernie Venta and Elayne Kalman shown with an IBM Personal Computer. Circle 200 on inquiry card. 
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Aikr 
How long is an idea? 

With Revelations by Cosmos, it 
won't matter. Our variable length 
structure lets you think long or short 
without worrying about needing disk 
space you don't have, or squandering 
space you can't afford. Think of it. 
Relational Data Base Management 
Software that saves up to 40% of your 
PC's disk space. 

As a powerful, enhanced version 
of the PICKT" Operating System, 
Revelation uses plain English to 
create files, menus, entry screens, 
process information and gener- 
ate reports. Plus, you can build, 

customize and update your data base 
application without being an experi- 
enced programmer. 

When you introduce your IBMs 
PC or compatible to Revelation, 
you'll see it change into a friendly 
brute that can communicate with 
other computers. Also featured is a 
hybrid full -structured programming 
language with an interactive debug- 
ging tool for serious development 
work. 

Besides bringing the power, speed 
and flexibility of a minicomputer to 
your PC, Revelation works with 

MS /DOST" so you can use all the 
popular microcomputer software 
packages with the applications you 
develop. 

Indeed, Revelation is easy to get 
along with. A veritable gentle giant. 
But, you need to know more before 
you decide to buy what may become 
your most valuable business tool. 
So call us at (206) 824 -9942 and let 
us arrange for you to see what we've 
got here. 

MS /DOS` of Microsoft Corp. IBM PC Registered 
TM of International Business Machines Corp. 
PICK Operating System' of PICK SYSTEMS. 

Cosmos Inc. 19530 Pacific Highway S. COSMO Seattle,WA 98188, (206) 824 -9942 
Circle 85 on inquiry card. 
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TUTORIAL 

Modula -2 and the system. SYSTEM also 
exports a type ADDRESS. An object of 
type ADDRESS is a pointer to a 
memory -word. (The type WORD is also 

exported from SYSTEM.) 
Each coroutine is connected with a 

memory section where its variables are 
allocated. Beginning and size of this sec- 

Listing I I : Module Lists reads a reservation item from the input file and then 

invokes the respective coroutine handler. 
MODULE Lists; 

FROM SYSTEM IMPORT ADDRESS, PROCESS, NEWPROCESS, TRANSFER; 
FROM Program IMPORT AllocateHeap; 
FROM FileSystem IMPORT File. Lookup. Close, ReadChar, WriteChar; 
FROM InOut IMPORT ReadString, Write, WriteString; 

CONST EOL = 36C; FF = 14C; (.form -feed.) 
VAR buf: ARRAY 10..100001 OF CHAR; 

name, i. cur: CARDINAL; ch: CHAR: A: ADDRESS; 
main: PROCESS; handler: ARRAY 10..91 OF PROCESS; 
in, out: File; (name: ARRAY 10..311 OF CHAR; 

BEGIN 
buf101 := OC: bufil I := 255C; bufl21 := OC: i := 3: 

FOR cur := OTO DO 
A := AllocateHeap(400); NEWPROCESS(GenList, A, 400, handlerlcurl) 

END: 
WriteString("in> "I; ReadString(fname); Write(EOL); 
Lookup(in, (name, FALSE): 
WriteString("out> "I: ReadString(fname); Write(EOL); 
Lookup(out, fname. TRUE); 
ReadChar(in, ch): 
WHILE (ch >= "0 ") & (ch <= "9 ") DO 

cur := ORD(ch) - ORD( "0 "); name := i; 

ReadChar(in, ch); ReadChar(in, ch); 
WHILE (CAP(ch) > = "A') & (CAP(ch) <= "Z ") DO 

buflil := ch; i := i + I; ReadChar(in. ch) 
END: 
buflil := OC; i := i + I: 

TRANSFER(main, handlerlcurfl; 
ReadChar(in, ch) 

END: 
name := 0: 

FOR cur := 0 'TO 9 DO TRANSFER(main, handlerlcurl) END: 
Close(in); Close(out) 

END Lists. 

tion have to be specified as parameters 
of NEWPROCESS at the time of creating 
the coroutine. In our example, we have 
called procedure AllocateHeap of an- 
other low -level module Program to 
reserve the desired amount of storage 
(400 bytes). 

Notice finally that the standard func- 
tion CAP returns the uppercase variant 
of its character argument. 

SUMMARY 

Modula -2 is a modern programming 
language invented for the development 
of large software systems. The module 
is a new structuring tool, comparable in 
its relevance with the procedure and 
locality introduced by ALGOL and 
Pascal. Although conceptually simple, 
the module has proven to be surprising- 
ly difficult to master. On the other hand, 
the modular way of thinking has far - 
reaching and unexpected conse- 
quences, even for the design of oper- 
ating systems and for computer archi- 
tecture. 

The coroutine concept of Modula -2 

allows processes to be coherently for- 
mulated as procedures. Coroutines are 
a kind of dynamic counterpart to 
modules. In contrast to modules, pro- 
cedures can be instantiated. Thus, 
thanks to a mechanism to transfer con- 
trol between coroutines, different in- 
stances of the same procedure may 
simultaneously be alive. 

Triple Your Programming Speed! 
GUARANTEED! , 

APB -102 
$18900 

m ain editing power r your Adds mainframe 
Apple's language! s NO program 

Hundreds of programming features 
ALWAYS AVAILABLE and NEVER IN 

are far too extensive to describe here. so 
get a FREE quick reference card. 

can market your turnkey systems in ROM! 
Your program auto -boots from ROM 

a disk chive. Call or write f or details. 

muItIMERGE. VARIABLE CROSS $3500 
by PaulJohnson. Far more powerful and mistake 

BIG MAC. SMART DISK COPIER. and $3995 
40 track disks! 

your own firmware! Includes $9900 

12 Bit 16 Channel AM Convertor 
1: " *VERY HIGH SPEED 11 AD 16B *7 VOLTAGE RANGES í- '(ta;; $299 *COMPLETE SOFTWJARE 

SIGNAL CONDITIONING & DIFFERENTIAL INPUTS AVAILABLE 

i ® 

m ® ®9 I Professional Prototyping Board 
THE BIGGEST -THE BEST *IDEAL LAYOUT FOR 

WIRE WRAPPING 
PRO -1 *GOLD PLATED 
$29 95 EDGE CONNECTOR 

*VERY LARGE -UP TO 
i -' 2 (16 PIN) SOCKETS 

nemoly space. Works with ANY size program! 
never before combined in one package! 
THE WIWI The features of this system 
call or write for more information, and 
OEM'S PLEASE NOTE: Now you 
Eliminate worries about copy protection. 
which can even eliminate the need for 

Optional Additions Include. 
NEWII APU -2: supeRENUMBER muItIHIDE 
REFERENCE. AUTONUMBER NEW programs 
proof than other versions...and always at hard. 

NEW!! COPY ZAP by Glen Bredors author of 
ZAP utilities written fcr our system. Also copies 

NEWII ROM DEVELOPMENT SYSTEM Program 
software. documentation and emulation RAM. 

48 Line Parallel 1/ Line I/O - *48 LINES IN /OUT ® PD48 (SOFNJARE SELECTABLE) ', ® ! ¡ ¡ritrw $249yá *6 TIMERS PLUS INTERRUPT . *FULL DOCUMENTATION 

APPLE IS A REGISTERED TRADEMARK OF APPLE COMPUTERS INC. 

Hollywood Hardware 6842 VALJEAN AVENUE, VAN NUYS, CA 91406 (818) 989 -1204 
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A faulty disk drive can scuttle a 
lot of software. 
And just as crucial, it can wash out 
data interchange between compati- 
ble drives so they can't talk to one 
another. These potential problems 
can be easily and quickly detected 
with Dymek's R.I.D.'' (Recording 
Interchange Diagnostic). 

The seven most important test 
nnrameters in less than a minute. 
Simply insert the R.I.D. diskette in 
your drive and receive the "pass/ 
fail" results on your screen for drive 
speed, noise tolerance, write /read, 
alignment, backlash /hysteresis, 
clamping, and erase crosstalk. No 
disassembly or special test equip- 
ment needed. If there's an error you 
can immediately pinpoint where 
maintenance is required. 

You protect your software library 
Investment for only $34.95, 
With daily use of the R.I.D. diskette, 
you're ready to read and write with 
complete confidence in your 
system. Confidence backed by 
Dymek,'" the leading supplier of 
alignment diskettes to head, drive, 
and system manufacturers 
worldwide. 

Available now for IBM PC and XT, 
Apple and Radio Shack systems. 
All it takes is a toll free call to 
MEDIA PRODUCTS for more infor- 
mation or to place an order. (800) 
858 -7700 outside California or 
(800) 345 -4700 inside California. 
Do it today so you'll have a safe 
drive tomorrow. 

. ACCORDING INTENCNMNCE DIAGNOSTIC . 

. COMER CORP. SAN JOSE. CA U S A . 
PATENT IEILIK 

SIDE SIDE I 

SPEED CORRECT PASSED ! 

NOISE TOLERANCE PASSED ! PASSED 

UNITE. THEM AEA, PASSED ! PASSED 

TRACK ALI CNIENT PASSES ! PASSED 

POSITIONER BACKLASH PASSED I. PASSED ! 

DISK CLAMPING PASSED ! PASSED ! 

ERASE CROSSTALI .. PASSED I PASSED ! 

YOUR DRIVE MEETS INDUSTRY STANDARDS FOR 
I MTERCHANGEACI CITY AND DATA INTEGRITY 

1851 Zanker Road, San Jose, CA 95112 
DEALER INQUIRIES INVITED 

Circle 114 on inquiry card. 

This drive diagnostic 

can save you from data disaster 

www.americanradiohistory.com

www.americanradiohistory.com


IJ 

To help you communicate more clearly. 
To make tough subjects easy. To make work 
go faster. To visualize, really visualize what 
you have in mind. 

Pictures of your ideas. Produced by Mindset? 
A new breed of hardware that gives you the 
next generation of mouse -driven graphic 

Intel's true 16 -bit 80186 microprocessor Two custom VLSI 
processors for high speed, high resolution bit -mapped graph- 
ics from 320 x 200 pixels in 16 colors. Runs Lumena'"' and 
other professional graphic design programs, IBM PC soft- 
ware, and the next generation of icon -based, mouse -driven, 
windowed software. 

IBM is a registered trademark of International Business Machines Corporation. Lumena 
is a trademark of Time Arts. 
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power today. More impressive graphics than 
any we could show you on this page. 

You can draw ideas. You can plot and 
rotate dimensional designs. Even change 
their perspective. 

You can create charts, diagrams and 
layouts with brilliant clarity from Mindset's 
palette of 512 colors. 

Mindset works, thinks and plays as fast as 
your mind. It runs IBM' PC software at blaz- 
ing speed. Never puts your mind on hold. 

Always goes with the idea flow. 
Mindset's price? About one -third less than 

an IBM PC. 
Bring us the programs you're using today. 

Try them on Mindset. Watch your ideas pop 
on the screen the way they come to your 
mind. Quickly. Completely. Your ideas never 
looked so good. So fast. 

Call 1- 800 -447 -4700 for your nearest 
Mindset dealer. 

Mindset: The possibilities are endless. 

INTRODUCING MINDSET 
Mindset Corporation, 617 North Mary. Sunnyvale, California 94086 
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cowmen- IS SUPFRIORTO UNIX' 
AND ITS AVAII B s TODAY 

ON THE IBM PC. 
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M.O.D.U.LA-2 

LILITH AND 
MODULA-2 

BY RICHARD OHRAN 

A case study of high- level -language processor design 

THE LILITH IS a specialized computer 
(called an engine) designed specifical- 
ly to execute Modula -2 programs. Its 
specialization makes it fast and efficient 
with Modula -2. It would not be par- 
ticularly effective as an engine for pro- 
gramming in other high -level languages. 
such as FORTRAN or BASIC. 

The Lilith achieves its exceptional per- 
formance through a combination of an 
efficient architecture specifically tailored 
to Modula -2 and a hardware implemen- 
tation of that architecture that further 
enhances performance of the system. 

THE HISTORY OF 

THE LILITH COMPUTER 
The driving force behind Modula -2 and 
the Lilith computer was Niklaus Wirth, 
the designer of Pascal. Wirth's own ac- 
count of the development of Modula -2 

and the Lilith appears in this issue (see 
"History and Goals of Modula -2:' page 
145). 

After the Modula -2 language had 
been defined. the team's hardware 
engineers began work on the comput- 
ing engine that was to support Modula- 
2: the Lilith computer. 'No overriding 
goals shaped the design of the Lilith: 

to provide efficient support for the 
programming language Modula -2 

to provide a flexible and advanced 
user interface so that the computer 

would be an effective single -user 
workstation 

As it turned out. these two goals were 
compatible. 

The efforts to design a machine that 
was particularly suited for Modula -2 
were based upon earlier. similar proj- 
ects. Early in Pascal's history. efforts at 
the ETH (the Swiss Federal Institute of 
Technology) in Zürich to transport 
Pascal from Control Data systems to 
other computers led to the develop- 
ment of the P- machine architecture. (Ken 
Bowles. then at the University of Califor- 
nia at San Diego. took a version of the 
P- machine compiler and added an oper- 
ating system to it to make the UCSD 
p- System.) 

The P- machine was a specialized ar- 
chitecture particularly well suited for 
Pascal. This architecture has been wide- 
ly used as a mechanism for producing 
portable code. which is then interpreted 
by the host processor. The P- machine 
perhaps should have been given a more 
glamorous name: as it stood. it was 
never widely accepted as the elegant 

Richard Ohran (950 North University Ave.. 

Provo. UT 84604) is director of the Modula 
Research Institute and assistant professor of com- 

puter sdence at Brigham Young University. In 
addition to Lilith, he devotes his spare time to 

table tennis, motorcycles. and amateur radio. 

machine architecture that it was. 

The architecture designed for Modula - 
2 (called the M- machine) is similar to 
this idealized Pascal architecture, except 
that the M- machine is specifically de- 
signed for high -performance execution 
of Modula -2 programs. Only those in- 
structions that would be useful to the 
Modula -2 compiler have been included 
in its instruction set. Instructions that 
would benefit only the assembly -lan- 
guage programmer have been lef t out - 
no excess baggage. 

Another important part of the Lilith's 
performance is its user interface. on 
which the greatest influence was Wirth's 
experience with the Xerox Alto during 
a sabbatical spent at Xerox's Palo Alto 
Research Center. The Alto computer 
had a bit -mapped display and used a 

mouse for rapid cursor positioning. 
These strong features of the Alto. with 
some improvements that support the 
display without sacrificing performance. 
help make the Lilith an effective and 
flexible workstation. 

M-CODE: LILITHS 
INSTRUCTION SET 
One of the advantages the Lilith has 
over other computer systems that sup- 
port Modula -2 is the carefully designed 
instruction set of the M- machine. The ef- 
fectiveness of any computer processor 

Imsimedl 
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LILITH 

depends in large measure upon its in- 
struction set. If the instructions are in- 
adequate for the job- performance is 
poor. Conversely. if there are many in- 
structions that are not used by the com- 
piler. performance is likely to be poor 
because extra instructions mean extra 
bits- which must be moved and tested. 
The Lilith engine has only 256 careful- 
ly chosen instructions: the language 
constructs of Modula -2 map neatly to 
the Lihth's instruction set without extra 
instructions to add fat to the processor. 

The size of an object -code program 
is a good measure of its execution 
speed (For this reason- whenever a 

benchmark test is done- the size of the 
program object code is usually listed 
along with the execution times.) Note 
that the size of the code is a relative 
measure of the number of instructions 
required to execute a certain program. 

M -code. the Lilith's instruction set, is 
dense: few instructions are required for 
each Modula -2 language statement. 
PDP -I I code for a Modula -2 program is 

typically three times the size of M -code 
for the same Modula -2 program. With 
other aspects equal (Le.. clock speed 
memory cycle). Lihth would be faster 
than the PDP -I I because fewer instruc- 
tion executions would be required to ac- 
complish the same task. The Lilith's high 

code density is achieved through use of 
an expression evaluation stack. several 
addressing schemes. and short instruc- 
tions for performing sophisticated high - 
level operations. 

STACK ARCHITECTURE 

One reason for the Lilith's high code 
density is that the M- machine is a stack 
machine. The elegance and simplicity of 
stack architectures for higher-level-lan- 
guage programs is well known (see ref- 
erence II. Effectively implemented stack 
machines are faster than register -based 
machines because stack machines need 
fewer instructions. 

The Lilth engine has an expression 
stack used for calculations and also 
organizes its main memory as a stack. 
Using an expression stack eliminates 
the need for user -accessible registers 
because stack operations simply pop 
operands off the stack and push the re- 
sult back on the stack. Of course. no ad- 
dress is associated with the expression - 
stack operations for the same reason. 
This means that operations on the ex- 
pression stack use only single -byte in- 
structions and are. therefore. fast. The 
stack organization of main memory ef- 
ficiently supports procedures and block 
structure. The result of the Lihth engine's 
stack organization is a reduction in the 

number of instructions needed to sup- 
port the constructs of the Modula -2 lan- 
guage. 

M-MACHINE ADDRESSING 
SCHEMES 

Tb keep data addresses as short as pos- 
sible. the M- machine uses several ad- 
dressing modes. depending upon the 
type of data being referenced. In gen 
eral. data is referenced by very short ad- 
dresses (4 or 8 bits). The arithmetic and 
logical instructions require no address 
because they reference the expression 
evaluation stack. Only in the case of in- 
direct reference and external data (from 
another module) does the M- machine 
use a I6-bit address. The result of using 
several addressing modes depending 
upon the needs of the instruction is that 
the most commonly used instructions 
are the shortest and the less common- 
ly used instructions are longer. 

Because of the frequent use of short 
addresses (see the text box. 'The 4 -bit 
Constant"). the average length of the M- 
instructions in a typical program. in- 
cluding op code and data address. is 
only 10 bits. The overwhelming majori- 
ty of M -codes in a typical program are 
only I byte long. It takes only a small 
number of bits to instruct the Lilith 

Komimedi 

The 4 -bit Constant 
One of the unique features of the 

Ulith's instruction set is its use 
of 4 -bit constants embedded in 

a byte along with a 4 -bit op code. It may 
seem that a constant of only 4 bits is so 
small that it would be useless. In fact. 
because a single byte with an embedded 
4 -bit constant can often be made to serve 
instead of a 2-byte instruction. the use of 
4 -bit constants reduces code size. The 
ability of the Lilith engine to effectively 
use 4 -bit constants is partly responsible 
for the Lilith engine's compact code. 

Four -bit embedded constants are used 
in at least four ways: 1) for loading a con- 
stant value onto the stack 21 for loading 
and storing a procedure's local variables: 
31 for calling procedures within a given 
module: and 41 for referencing fields 
within a record. Sr each case, using a 4 -bit 
constant embedded in the same byte 
with the instruction allows something that 

would normally requre at least 2 instruc- 
tion bytes to be accomplished with only 
I instruction byte 

Of course. 4-bit constants are limited 
to values within the range O to 15. How- 
ever. consider how useful it is to be able 
to load a small value onto the stack with 
a single-byte instruction. Such small con- 
stant values are often used for increment- 
ing and comparisons. 

When employed as the address of a 

local variable, a 4 -bit value can be used 
to access the first 12 local variables in a 

procedure (the number is 12 rather than 
16 because the four -word procedure ac- 

tivation record described in the text oc- 
cupies words 0 to I. Procedures often 
have 12 or fewer items of local data. For 
such procedures the Lilith engine can 
load and store all local data within that 
procedure with single -byte instructions! 

In a similar way. a 4 -bit value can be 

used to select one of the first 16 pro- 
cedures in a module Often, modules 
have fewer than 16 procedures. As with 
manipulating local data, embedded 4 -bit 
constants make most procedure calls on 
the Liith unusually concise 

When a structured variable is used in 

Modula -2. it is frequently referenced 
through the use of a pointer address 
loaded onto the expression evaluation 
stack. For subfieids of a record so ad- 
dressed Lilith offers a selection of short 
instructions with embedded 4 -bit offsets 
to provide quick and efficient access. 
Many other situations in Modula -2 pro- 
gramming also use this technique. 

The Lilith's use of the 4 -bit constant is 
partly responsible for the fact that over 
70 percent of the instructions in a typical 
Lilith program are only I byte long. This 
means that the code for a Modula -2 pro- 
gram on the Lilith is short and also fast 
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LILITH 

engine (see reference 3). 

One of the ways the Lilith engine 
achieves such short addresses is that 
the M- machine does not use absolute 
addressing (see table 1). Both local and 
global data are addressed by offsets to 
base registers. Indirect addressing is 
done by adding an offset to the top of 
stack, and external addressing (for data 
in other modules) is done by adding an 
offset to a pointer to the appropriate 
modulés data space. Using offsets in- 
stead of absolute addresses means that 
instructions usually need only 8 address 
bits (rather than 16). While many com- 
puters make use of base registers and 
offsets to calculate actual addresses, the 
Lilith engine automatically updates the 
base registers whenever the context is 
changed. This means that the address- 
ing schemes are both short and effi- 
cient. 

SHORT ADDRESSES SPEED 
PROCESSING 
The advantage of the Lilith engine's 
multiple addressing modes is that there 
is no need to supply insignificant ad- 
dress bits as part of an instruction as 
would be the case if there were only 
one long address used at all times. Be- 
cause the most common instructions 
use either no address (because they ad- 
dress the stack) or only a 4 -bit address, 
M -code is unusually concise. This 
means that the processor spends more 
time doing useful work because it does 
not have to fetch as many bits for its in- 
structions as most computing engines. 

HIGH -LEVEL INSTRUCTIONS 

The Lilith engine provides a number of 
sophisticated, high -level instructions, 
which speed the execution of some of 
the syntactic constructs of Modula -2. 
These instructions include context 

switching (transferring to a coprocess), 
FOR and CASE statements, and pro- 
cedure calls. 

As an example, let's consider the pro- 
cedure call. Procedure calls in Modula -2 

are more complicated than procedure 
calls in FORTRAN, for instance. Rather 
than simply saving the address to return 
to when the procedure terminates, 
Modula -2 requires the creation of an ac- 
tivation record whenever a procedure 
is called. This record includes not only 
the return address, but also information 
about where the procedure call came 
from, a link to global data accessible 
from inside the called procedure (this 
is determined by Modula -2's scope 
rules), and the priority of the module 
containing the procedure (this is impor- 
tant when handling interrupts). 

In order to effectively support 
Modula -2, any processing engine must 
provide this relatively complex activa- 
tion record for each procedure call. If 

the M- machine needed many instruc- 
tions to perform all the operations as- 
sociated with building a procedure ac- 
tivation record, procedure calls would 
be slow. However, the Lilith engine 
builds the activation record with a 
single 1 -byte instruction. The processor 
takes care of all the associated memory 
references and data manipulations with- 
out the need for detailed instructions. 
By comparison, the 8088 processor 
used in the IBM PC would require per- 
haps a dozen bytes of instructions to 
perform the same task. 

Perhaps the crowning example in the 
Lilith of a concise instruction for per- 
forming a sophisticated task is the co- 
routine transfer. Coroutine transfers are 
the basis for multiprogramming. In a co- 
routine transfer, one process (program) 
is suspended at some point and an- 
other process is started. Such a trans- 

Table I: M- machine instruction formats. The Lilith takes advantage of proven 

principles of stack architecture and addressing from base registers. The Lilith engine 
uses six different instruction formats to ensure that instructions are never longer than 
necessary (see reference 4). 
Class Size Format Location of Data 

Implicit I byte op Expression Stack 

Immediate I byte o n is data or offset to data 

Local 2 bytes op n Data at L- register + n 

Global 2 bytes op n Data at G- register + n 

Indirect 3 bytes op 
i 

n Data at Top Of Stack + n 

External 3 bytes op 
I 

m 
I 

n At Frame table m offset n 
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fer involves a complete change of con- 
text. The Lilith engine accomplishes a 
coroutine transfer with a 2 -byte instruc- 
tion. 

HARDWARE PERFORMANCE 
ENHANCEMENT 
The Lilith computer is more than an im- 
plementation of a well- conceived ar- 
chitecture. It is effective hardware that 
makes the most of its architecture. I pre- 
sent here five crucial elements of the 
Lilith implementation of the M- machine, 
which improve the overall performance 
of the system significantly: the imple- 
mentation of the expression stack, 
masking the data portion from a 1 -byte 
immediate -type instruction, an unusual 
memory configuration, a special instruc- 
tion fetch unit, and a special barrel 
shifter. 

BIPOLAR EXPRESSION STACK 

In the past, stack machines often used 
a reserved part of main memory for 
evaluating expressions. This type of im- 
plementation has been considered 
slower than using registers (even though 
stack machines use fewer instructions) 
because it requires many references to 
main memory, and main memory is 
much slower than registers. In order to 
get around this speed problem, the 
Lilith (like the Burroughs and Hewlett - 
Packard stack machines) uses a small ar- 
ray of fast bipolar registers to imple- 
ment its expression stack. 

Because the Lilith implements the M- 
machiné s expression stack with very 
fast registers that are connected to the 
2901 bit -slice processors so that the top 
two operands on the stack are always 
accessible, all basic stack operations are 
performed in a single microcycle (150 
nanoseconds). Basic stack operations 
include PUSH, POP, AND, OR, addition, 
and subtraction. The M- machine uses 
an expression stack to reduce the 
number of instructions needed to sup- 
port the Modula -2 language; the hard- 
ware implementation of the M- machine 
stack makes the most of the architecture 
by making stack operations very fast 
indeed. 

While the Lilith is much like the Bur- 
roughs and Hewlett- Packard stack ma- 
chines, the Lilith has an additional ad- 
vantage. The Burroughs and HP stack 
machines constantly test to ensure that 

(continued) 
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LILITH 

Why Stack Architecture? 
The Lilith engine is a stack machine 
because stack structures effective- 
ly support high -level, block-struc- 

tured programs. The important fact about 
a stack is that it is inherently dynamic. 
As operations that place new operands 
on the stack occur, the stack grows ac- 
cordingly; as operands are removed from 
the stack, the stack shrinks accordingly. 
Moreover, stack operations use no ad- 
dress: operations always address the top 
of the stack. This means that stack opera- 
tions are both elegant and efficient. 

Consider the following Modula -2 ex- 
pression: 

((4 + 3) 5) DIV 16 

The evaluation of this expression on a 

stack proceeds as follows: 

PUSH 4 4 

PUSH 3 
3 

ADD 7 

(removes top two operands, adds them, 
and places the result on the stack). 

PUSH 5 
7 

MU LT 35 1 

PUSH 16 
16 

35 

DIV 2 

Notice that at the end of the sequence. 
the final value is all that remains on the 
stack. In addition, notice how the stack 
grows and shrinks as needed. If the same 
expression were calculated using 
registers, more bits of instructions would 
almost certainly be needed (Lilith re- 
quires only 8 bytes for each of the above 
operations). Typically, a register machine 
would leave at least one useless in- 
termediate result in one register and the 
value of the expression in another. When 
the expression is calculated on a stack, 
there is no possibility of ambiguity (now 
which register holds the right value ?). You 
are left with only the result -the in- 
termediate values are gone. (An impor- 
tant benefit of this is that there is no need 

to have separate load and store instruc- 
tions for each register. Code for stack 
operations is concise.) 

The same technique works effectively 
on a larger scale. Whenever a procedure 
is called, space must be allocated for its 
local data. Because local data is defined 
only within a procedure, once the pro- 
cedure terminates. the space allocated to 
the local data should be recovered. Using 
a stack to organize procedure calls and 
their local data performs the necessary 
allocation and deallocation without ex- 

tra bother (i.e., with fewer instructions and 
with greater speed). 

Figure I: The schematic representation of a 

simple program. 

Consider the schematic representation 
of a simple program in figure 1. The pro- 
gram consists of the main routine, which 
calls two procedures A and B. A has two 
local procedures Al and A2. A2 is a 

recursive procedure. A typical execution 
of this program might proceed as shown 
in table 2. 

At each call, the local data of the called 
procedure is pushed onto the stack. In 

the return operation, the terminating pro- 
cedure's local data is popped off the 
stack. In particular, notice how elegantly 
recursion occurs. At each invocation of 
the recursive procedure, another instance 
of its local data is pushed onto the stack. 
As the program "backs out" of the recur- 
sive calls, the data from each instance of 
the procedure is removed from the stack. 

Of course, a register -based machine ar- 
chitecture could allocate storage to pro- 
cedures and recover that storage upon 
termination of the procedure. The key 
point is that a stack -based machine 
naturally communicates via the stack. 
Parameters and local values are pushed 
onto the stack and popped off when the 
procedure terminates. 

Because this necessary allocation and 
deallocation occurs as a natural conse- 
quence of stack architecture, stack ma- 
chines are efficient. While any high- level- 
language processor has to perform the 
same kinds of tasks, a stack machine can 
perform them with fewer instructions 
because the stack structure is inherently 
dynamic and requires only short 
addresses. 

Table 2: A typical execution of the program from figure 2. 

Program Calls 

Main called by host system 

Main calls A 

A calls Al 
Al calls A2 

A2 calls A2 

A2 calls A2 
A2 returns 

A2 returns 
AI returns 

A returns 
Main calls B 

B returns 
Main terminates 

Stack Activity 

Push A's data onto stack 
Push AI's data onto stack 
Push A2's data onto stack 
Push A2's data onto stack 
Push A2's data onto stack 
Pop A2's data off stack 
Pop A2's data off stack 
Pop A2's data off stack 
Pop A's data off stack 

Push B's data onto stack 
Pop B's data off stack 

the stack does not overflow or under - 
flow. In these two machines, when an 
operation causes an overflow /underflow, 
part of the stack is automatically writ- 
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ten into main memory. In the Lilith 
engine, use of the expression stack is 
limited by the compiler to operations 
in which the compiler can control the 

number of levels of the stack employed. 
Operations like function calls are not 
allowed to use the expression stack 
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LILITH 

directly because there is no way to 
know at the time of the call whether a 
function (particularly a recursive one) 
will cause a stack error. 

What this means is that the Lilith 
engine's stack cannot overflow or under - 
flow. The hardware does not even sup- 
port testing for overflow and underflow 
in the usual way. (The Lilith engine tests 
the stack only to see if it is empty when 
unloading the values on the expression 
stack into main memory -as might hap- 
pen in a coroutine transfer.) fn effect, the 
Lilith tests for over /underflow when a 
program is being compiled rather than 
when it is running. 

If assembly -level programming were 
to be done on the Lilith, the protection 
of run -time testing would have to be 
built into all stack operations. But be- 
cause expression stack use is controlled 
by the compiler, errors that could arise 
in assembly -language programming 
cannot occur. For example, it is not 
possible for a program to attempt to 
pop an operand off the stack when 
there is nothing in the stack (causing an 
underflow). Because the Lilith is special- 
ized as a Modula -2 engine, control of 
expression stack size can be conve- 

niently entrusted to the compiler. This 
makes the stack operations run faster 
than they would otherwise, because it 

eliminates the overhead of run -time 
testing. 

MASKING CONSTANTS FROM 

OP CODES 
It was mentioned above that the Lilith 
engine saves on instruction size by em- 
bedding 4 -bit constants in the same 
byte with a 4 -bit op code. While this 
means that the Lilith does not have to 
move 2 bytes when I will do (see the 
text box if you haven't already), it also 
means that the same byte contains both 
the op code and an operand. Separat- 
ing the byte into two parts and sending 
the parts to the appropriate places 
poses a problem. An innovative solu- 
tion actually makes these instructions 
even more efficient. 

The instruction fetch unit (the portion 
of the Lilith engine responsible for sup- 
plying the processor with instructions) 
sends instructions that have embedded 
operands to two parts of the processor 
at the same time. Both the microcontrol 
unit (MCU) and the arithmetic -logic unit 
(ALU) receive the single byte that con- 
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tains both the op code and the 
operand. While the microcontrol unit 
decodes the machine instruction, the 
ALU masks the op code out of the byte 
and prepares the operand for the com- 
ing operation. 

The use of the dual path for instruc- 
tions with embedded operands is part- 
ly responsible for the fact that more 
than 60 percent of the instructions in a 
typical program are executed in three 
microcycles or less (450 nanoseconds 
or less). (See figure 2.) Common instruc- 
tions execute at an average rate of 1.2 

million instructions per second, in- 
cluding memory wait time. 

UNUSUAL MEMORY 
CONFIGURATION 
As mentioned earlier, the Lilith's large 
high -resolution bit -mapped display is 
handled by its main processor with lit- 
tle loss of performance. In contrast, the 
Xerox Alto (which heavily influenced the 
Lilith's design) was unable to control the 
screen without sacrificing overall perfor- 
mance. The Alto used about 50 percent 
of its power just to drive its screen (see 
reference 2). 

The key factor in the loss of comput- 
ing power experienced by the Alto was 
the excessive number of memory cycles 
required to service the display. To 
reduce this loss, I chose to expand the 
memory width and make memory ac- 
cessible to the main processor via a 
64 -bit bus. This means that screen re- 
fresh requires approximately one mem- 
ory reference per five microseconds. 
Only I I percent of the Lilith's memory 
time is used to refresh the display, and 
the memory itself is idle 60 percent of 
actual operating time. I verified these 
figures with a measured benchmark: 
using the Lilith's main processor to con- 
trol the display causes less than 3 per- 
cent overall system degradation. The 
Lilith engine controls its high -resolution 
raster display without significantly re- 
ducing the general effectiveness of the 
main processor. 

For I6 -bit memory read operations, 
special logic selects the group of I6 bits 
needed from the full 64 -bit memory 
word. However, it is not practical to 
write to memory in 64 -bit chunks. This 
would make writing a I6 -bit value cum- 
bersome and slow. Therefore, Lilith 
writes its memory in single word units, 
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Lilith spends 
much more time 
executing instructions 
than it does 
getting them. 

16 bits at a time. The rather unusual 
combination of a memory that has a 
broad read bandwidth and a more 
typical write bandwidth allows the Lilith 
to operate its screen effectively without 
making memory write operations slow. 

GETTING INSTRUCTIONS 
FASTER 

Because the Lilith engine can read four 
words of instructions at a time, but most 
often may need only a single instruction 
byte at the time, an extra device, the in- 
struction fetch unit (IFU), is included in 

the Lilith engine to support the pro- 
cessor. The IFU performs a prefetch of 
64 bits of instructions and presents 
bytes of instructions to the processor as 
needed. As soon as the IFU sends the 
last byte of instruction to the processor, 
the IFU prefetches the next 64 instruc- 
tion bits. Usually, the IFU is ready with 
an instruction whenever the processor 
is ready to accept one. But even at 
worst, the processor waits only one 
memory cycle for the IFU to read an- 
other 64 bits and deliver the next in- 
struction byte. The IFU then has 7 more 
bytes waiting to be delivered to the pro- 
cessor without any delay. 

What this means for performance is 
that the Lilith processor spends much 
more time executing instructions than 
it does getting them. Most processors 
have to wait one memory cycle for each 
instruction. They actually spend more 
time fetching instructions than they do 
manipulating data. In contrast, the Lilith 
can prefetch as many as eight instruc- 

tions in one memory cycle. One instruc- 
tion goes directly to the processor, and 
during the next seven memory cycles, 
the processor does only useful work. If 

the IFU were considered a cache 
memory device, it would have the re- 
spectable hit ratio of 84 percent (in- 
structions waiting to be executed ver- 
sus needing to get an instruction before 
proceeding). The IFU makes the main 
processor wait while it gets the next 
batch of instructions during only I6 per- 
cent of the processor's cycles. 

In practice, executing typical Modula- 
2 programs, the Lilith processor spends 
only 22 percent of its operating time 
fetching instructions and the remaining 
78 percent doing useful work. (Other 
processors typically use at least 50 per- 
cent of their operating time fetching in- 

structions.) This impressive performance 
is partly due to the ability of the Lilith 
engine to read its main memory in 
64 -bit chunks. It is also partly due to the 

(continued) 

SOFTWARE AND MORE THE EASY WAY: BUYMAIL 
BUYMAIL offers the best in software and computer peripherals at the lowest prices available. 

Call 1- 800 -821 -7757 
to place your order for: 

BUYMAIL 
SUGGESTED 

RETAIL BUYMAIL 

Wordstar 495.00 217.95 

Lotus 1 -2 -3 495.00 307.95 

Wordstar Professional (Wordstar, 695.00 357.95 
Correctstar; Starburst, Mailmerge) 

Professional Options Pack 395.00 197.95 
(Correctstar, Starburst, Mailmerge) 

Multimate 495.00 297.00 

Supercalc 3 395.00 217.00 

Multiplan 195.00 117.00 

Don't forgetto ask about other BUYMAIL products and our Iree catalog. 
We ship your order within one working day or we pay the 
shipping charges. 

BUY MAIL thanks you in advance for your order. 
Prices and availability subject to change without notice! 
Payment: MasterCard, VISA, check (please allow 10 days to clear). 
COD orders gladly accepted, you may pay by cash or Cashier's check 

Riteman 80 Column Printer 
(MX-80 compatible) 

Silver Reed 400 
(letter quality printer) 

Taxan Amber Monitor 
Novation Access 123 w /Crosstalk 

(IBM Internal 1200 baud) 

Hayes 1200 

SUGGESTED 
RETAIL 

399.00 297.00 

399.00 297.00 

189.95 

595.00 

699.00 

87.00 

367.00 

479.00 

Maxell Disks SSDD 
DSDD 

Flip 'N File 

49.95 
64.95 

29.95 

17.70 
29.90 

14.95 

when your order arrives. D &B listed businesses may pay by company 
check, lust give us your Duns number when you call. Payment by wire 
transfer is easily done, just call us for our bank information. Qualified firms 
may receive open terms. 

Shipping Charges: UPS ground, 3% of your order. subject to a 

minimum of $4.00 UPS 2nd day air 6% of order. minimum $8.00. Prepaid 
orders with Cashier's check get free shipping) 
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DAISYWHEEL DOT MATRIX THERMAL 

FUJITSU 
PRINTERS 

You can't him' 
er ori 

vrthéPri 
1' f 

Finally, there is a full line of 
quality printers available to 

meet a variety of needs. And all 

re 
from a single manufacturer... 
UJITSU. From dependable dot 

matrix printing to ad- 
vanced thermal print- 

ing, you can't buy more 
performance for the price. 

Quality That's Built In: Fujitsu qual- 
ity is built into every printer manufac- 

tured. That quality translates into 
high reliability (MTBF), versatile print 

capability, low maintenance, low noise, 
and high speeds. And Fujitsu printers are serviced by TRW, a nationwide service organization. 
A Complete Printer Line: Fujitsu's dot matrix printer, with its 24 
wire head, offers letter quality printing at 80 CPS. With its 
ability to also produce draft quality, correspondence quality and 
high resolution graphics, the Fujitsu DPL24 leads dot matrix 
technology. 

In daisy technology, 
Fujitsu's SP830 is the fast- 
est letter quality printer 
in the industry at 80 CPS. 
Fujitsu's SP320 daisy- 
wheel printer also pro- 
vides cost effective letter 
quality printing at medium speeds. 
Fujitsu offers thermal printing with its TTP16 
printer. The low -cost printer accepts a wide variety 
of papers and operates quietly at less than 50 dBA. 

Call Us Today: Contact Fujitsu America, 
Inc., at 408 -946 -8777 for the printer 
distributor nearest you. 
DISTRIBUTORS: Algoma Computer Products (4151 969 4533, 
(7141535-3630. (2061453-1136, (9161481 -3466; Allen Edwards 
Associates. Inc. (2131328 -9770, (7141552 -7850, (619) 273 -4771, 
(8051498-5413; Four Corners Technology (6021998-4440,0051 
821-5185; Gentry Associates, Inc. (3051859 -7450. (3051791- 
8405.(8131886- 0720.(404)998.2828,(5041367 -3975,(2051 
534 -9771, 19191 227 -3636, (8031772 -6786. (9011 683-8072. 
(6151584.0281; Hopkins Associates, Inc. (215) 828 -7191, (2011 
273- 2774; Inland Associates, Inc. (913) 764 -7977. (6121343- 
3123, (314) 391 -6901; Logan, Inc. (2011 646-9222; Lowry 
Computer Products, Inc. (313)229-7200. (2161398-9200, (6141 451 -7494, (513) 435 -7684, (616) 363 -9839, (412) 922 -5110. 15021 561-5629; 
MESA Teclmology Corp. (3011 948-4350; NACO Electronics Corp. (315) 699.2651. (5181899-6246, (7161233 -4490; Peak Distributors, Inc., 
(An affiliate of DyteclCentral) (312) 394 -3380, (4141 784-9686. (3171 247-1316. (3191363 -9377; R2 Distributing, Inc. (8011 298-2631. 
(303)455 -5360; S&S Electroucs, (6171458. 4100, (8021658-0000.0031878-6800, (8001243-2776; USDATA (2141680.9700, (5121454 -3579, 
(7131681 -0200. (9181622 -8740. 

PERIPHERAL PRODUCTS DIVISION 

Quality Lives 

FUJITSU 

Circle 132 on inquiry card. 

www.americanradiohistory.com

www.americanradiohistory.com


LILITH 

The high performance 
of Lilith 
and the flexibility 
of its user 
interface combine 
to make it 

an effective 

workstation. 

fact that the average Lilith instruction is 
only 10 bits long -that means that the 
1FU fetches an average of 6.4 instruc- 
tions each time it is activated. 

THE BARREL SHIFTER 

Although the full power of the Lilith's 
processor is available for screen 
manipulation, moving a portion of the 
screen image is particularly difficult. 
Imagine the image of a tiny plane "fly- 
ing" across the screen. Internally, the 
movement of the plane's image is ac- 
tually accomplished by moving the bits 
that represent the plane. Obviously, 
these bits must be moved as a unit one 
bit at a time if the plane's movement is 

to be smooth (that is, it should appear 
to move one pixel with each refresh of 
the screen). 

Moving an irregularly organized 
group of bits (that is, not full words or 
even bytes) by irregular units (bits rather 
than words or bytes) is not straightfor- 
ward. Assume that our plane's image is 
32 bits long and it starts out fitting nice- 

ly into a column of words. The first 
move puts 1 bit into the next word and 
shifts the original two words over by 1 

bit and leaves I bit of the first word 
empty. Anyone who has attempted to 
program animation in assembly lan- 
guage knows how much shifting and 
masking this involves. 

The Lilith employs a special shifting 
device called a barrel shifter to ac- 
complish the shifting and masking 
needed for image movement on the 
screen. A barrel shifter rotates the bits 
in a given word by one to 15 positions 
in a single cycle. This allows very fast 
shifting and masking and, consequent- 
ly, movement of graphic data in mem- 
ory. The Lilith can easily move large por- 
tions of its screen in real time -ignoring 
byte and word boundaries. 

The use of the barrel shifter allows the 
Lilith's processor to accomplish com- 
plex shifting and masking in a single 
cycle. This permits the impressive 
graphic performance the Lilith is noted 
for and, incidentally, makes operations 
on Modula -2's type BITSET very fast. 
The use of the barrel shifter is another 
example of the hardware implementa- 
tion of the Lilith engine enhancing the 
performance of the M- machine archi- 
tecture. 

LILITH AS A WORKSTATION 

The high performance of the Lilith com- 
puter and the flexibility of its user in- 
terface make it an effective workstation. 
When developing programs on the 
Lilith, the user may take advantage of 
program -development and diagnostic 
programs that are specifically designed 
to make the most of the Lilith's process- 

ing power and user interface. The Lilith 
environment also includes software 
tools that may be incorporated into user 
programs (such as multifont character 
displays: bit -map operations; and win- 
dow, mouse, and cursor manipulation). 

The Lilith processor is also micropro- 
grammable, meaning that special in- 
structions can be added to the instruc- 
tion set of Lilith to speed up sophisti- 
cated tasks. Lilith has been successful- 
ly microprogrammed to draw vectors on 
the display, increase the precision of 
floating -point operations, and control a 
laser printer. Such micro -level flexibili- 
ty in a processing engine can be in- 
valuable. 

CONCLUSION 

The Lilith is a specialized engine de- 
signed specifically to execute Modula -2 

programs. It achieves exceptional per- 
formance through a combination of ef- 
ficient architecture tailored to Modula -2 

and an efficient hardware implementa- 
tion. Although Lilith is a specialized pro- 
cessing engine, compared to other ma- 
chines in its price class, it is a highly flex- 
ible engine for Modula -2 program- 
ming. 

REFERENCES 
I. Bulman, D. M. "Stack Computers: An Intro- 
duction:' Computer. IEEE Computer Society, May 
1977, page 18. 

2. Thacker, C. P., et al. Alto: A Personal Computer. 

Palo Alto, CA: Xerox Corporation, 1979. page 
14. 

3. Jacobi, Christian. Code Generation and the Liiith 
Architecture. Diss ETH No. 7195. Zurich: Swiss 
Federal Institute of Technology, 1982. 

4. Wirth, Niklaus. The Personal Computer Lilith. 
Report 40. Zurich: Swiss Federal Institute of 
Technology, 1981. 

DATA TRANSFER PROBLEMS? 
Your olution is REFORMATTER® Diskette Conversion Software 

Avoids serial communication protocols. 
Needs only one system to transfer data. 
Converts source code and data files. 
Allows 2 -way transfer. 
Quick, reliable, and inexpensive. 

Microiech 
Exports 

VERSIONS 

Runs On Reads/Writes 
CP/M HIBM 3740 
CP/M HDEC RT-11 
CP/M-86 H IBM 3740 
CROMIX HDEC RT-11 
DEC RT-11 HCP/M 
MS-DOS H IBM 3740 
TRSDOS II'HCP/M 
TRSDOS II HDEC RT-11 

PRICE $350 '$249 

Requires 8" floppy drive. 

(415) 324 -9114 TWX: 910 -370 -7457 

467 Hamilton Avenue, Suite 2, Palo Alto, Calif. 94301 

192 BYTE AUGUST 1984 Circle 215 on inquiry card. 

www.americanradiohistory.com

www.americanradiohistory.com


PROVING GROUNDS 

Pascal-2 Performs in Parametric Testing for VLSI Technology 
Group at Jet Propulsion Laboratory. 

Circle 238 on inquiry card. 

Oregon 
Software 

the nature of the instrumen- 

tation we use and the speed at 

which we need to acquire data 

created the need fora compiler that 

would let us push our PDP -11 to 

the limit. 

Glenn Jennings 
Senior Engineer, Programming 
Jet Propulsion Laboratory 
Pasadena, California 

Glenn Jennings' parametric testing 
software is used in a quality assurance 
program for the VLSI circuits in deep space 
exploration spacecraft. Pascal -2 permits 
ease and speed of programming in acquiring 
data from the tested VLSI circuits. 

Why is Pascal -2 the groups choice in 
software? "This highly optimizing compiler 
produces code which is very efficient, 
using our RSX operating system to the 
maximum. Pascal -2 allows us to easily use 
memory overlays for writing our very large 
programs. It has a very clean interface to 
assembly level language modules." 

To see how Pascal -2 meets your applica- 
tion needs, call 
1.800. 874.8501. 

2340 SW. Canyon Road 
Portland, Oregon 97201 
(503) 226 -7760 

The Pascal -2 system is available on Digital's PDP, VAX and 
Professional Computer systems running on the RSTS, RT -11, RSX 
and Unix Operating Systems. 
Digital. POP. VAX. RETS. RT -1 t and RSX are trademarks of Digital Equipment Corporation. Unix is a 
trademark of Bell Laboratories. Pascal .2 is a trademark of Oregon Software. 
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G9 
CONnOI 

OA7A 

Premium Series 
e u,cn Flexible Oasa. 

1017' : terrrnca 
5-M. rarramy 

Trilifillf 111 
Premium 
5.25-inch 

100. Cm' 

cèiyd, 
Now you can buy flexible 

disks with a five year 
warranty from Control Data. 

A lot of companies make 
diskettes. But Control Data 
also makes disk drives. In fact, 
we're the leading indepen- 
dent supplier of disk drives 
to computer manufacturers. 

Now we've put our exper- 
tise into a truly superior line: 
StorageMaster diskettes from 
Control Data. 

You can choose from a com- 

plete line of premium 8 "and 
5.25" diskettes in single or 
double densities, single or 
double- sided. And each dis- 
kette is 100% certified and 
backed by a 5 year warranty. 
So you can depend on them 
to perform for years to come. 

Look for StorageMaster 
diskettes at your local com- 
puter store or ask for them 
from your computer supplies 
distributor. 

Or give us a call toll -free at 
1- 800/328 -6207 (in Minnesota 
call 612/853 -8065) and 
we'll tell you where to find 
StorageMaster diskettes. 

CONTROL 
DATA 
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MODULA-2 

AN 
INTRODUCTION 
TO MODULA -2 

IN THIS ARTICLE we'll take a look at the 
differences in control structure. expres- 
sions. and general syntax between 
Pascal and Modula -2. First. however. I 

should mention three fundamental 
philosophical differences between the 
two languages. 

First. the introduction of the module 
concept in Modula -2 extends the 
"separate compilation" features that 
various Pascal implementations have 
often added. You can build a library of 
modules that provide standard routines 
to perform common operations. You 
can also use the modules to create hid- 
den data structures and to isolate a pro- 
gram from the specific data structures 
used. 

Second Modula -2 replaces the Pascal 
I/O (input/output) routines read and 
write with the standard module TTIO. 
a logical change considering the 
module concept. This module provides 
the primitive routines Read and Write. 
which function one character at a time. 
Another module. InOut. provides more 
sophisticated routines. including Read - 
Int to read an integer in character form: 
WYltetnt and WriteCard to write in- 
tegers and cardinals (unsigned integers) 
in decimal notation: WriteOct and 

BY ROBERT J. PAUL 

This new language is 

a superset of Pascal 

W riteHe . to write integers or cardinals 
in octal and hexadecimal notation re- 
spectively: and WriteString. to write 
character strings. 

The third major change from Pascal 
is the addition of concurrency primitives 
to Modula -2. which lets you write con- 
current 'multitasking) programs in a 

standard and portable way. Concurren- 
cy can make certain programming tasks 
easier. and some applications require it. 
Concurrent variations of many lan- 
guages (including Pascal) have been 
developed. but Modula -2 is a standard 
language in which to write concurrent 
programs. 

COMPARISON TO PASCAL 

You can use several criteria to distin- 
guish one programming language from 
another: program structure. control 
structure. expressions. and data typing 
facilities. One language is clearly 
superior to another. for example. if it 
ranks higher in all four areas: mixed 
results. on the other hand. highlight the 

Robert I. Paul is a senior software engineer with 

Tuning Point Software (I IA Main St. Water- 
town. MA 02172). He has a B.S. in computer 

science from Rensselaer Polytechnic Institute. 

relative strengths and weaknesses of 
each one. 

Of course. these criteria refer to the 
language definition alone. Its implemen- 
tation on a specific machine determines 
the time required to compile and ex- 
ecute a program. In general. competent 
implementations of either Pascal or 
Modula -2 should result in almost iden- 
tical compile and run times. 

PROGRAM STRUCTURE 
AND PROCEDURES 
The main routine in a Modula -2 pro- 
gram is called the "main module" It con- 
tains all the sections of a Pascal pro- 
gram as well as features that provide for 
external subroutines (in other modules). 
Listing I shows a schematic of the main 
module. 

The bulk of any Pascal or Modula -2 

program is a collection of procedures 
or subprograms that perform specific 
functions. Pascal distinguishes between 
a function. which returns a value, and 
a procedure. which does not. Modula -2 

offers the same facilities. although the 
distinction between procedures and 
functions blurs because the keyword 
PROCEDURE introduces both of them. 

komimeol 
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INTRODUCTION 

Listing I: A schematic representation of the main module. The programmer provides 
the names in lowercase; the words in uppercase are Modula -2 keywords. 

MODULE modulename: 
FROM Ilbrarymodule IMPORT librayroutinel. Iibraryroutlne2: 
FROM Ilbrarymodule2 IMPORT librayroutine3. 
CONST 

chacourt = 80 24: 

TYPE 

type! = (apple. pear. orange): 
type2 = 

1 
1960 .. 1990 I: 

returntype = CARDINAL: 
VAR 

fop: returntype: 

I' constant declarations go here 1 
I' sample constant 1 

I' type declarations go here .1 

I.e ,on type 'I 
I rusubrange type 1 

I' unsigned integer .1 

r variable declarations go here I 
I' declare I variable 1 

PROCEDURE procedurellparml. parm2: type!: VAR parmi' type2l: 
VAR I' local valables declared here 1 
BEGIN I body of procedure goes here I 

END procedvel: 

PROCEDURE functlonllparml typed 
VAR 

BEGIN 

RETURN integerexpresslon: 
END function!: 
BEGIN 

procedure I lapple.orange.19671: 
foot= functionllpearl: 

END modulename. 

returntype: 
l' local variables declared here 1 

I' body of function goes here I 
r to exit with value use the return statement... I 

I. beginning of mah procedure 1 
I' body of main program goes here 1 

Listing 2: Variable -size array as a procedure parameter of the function Count - 
Them. TAs example also illustrates the output routines required to write text strings 
and cardinals and to terminate an output line. 

MODULE sample!. 
FROM WrIteSUIngs IMPORT Wrltestring. WrlteLn: 
FROM TTIO IMPORT WrhxCardlnal: 
CONST 

smalsue . TO: 

Iargexize . 35: 

VAR 

I CARDINAL: 
smallarray ARRAY 10.. smallsizel OF CARDINAL: 
Iargearray ARRAY IO.. Iargesizel OF CARDINAL: 

r 
Procedure: CountThent 

Parameters: ore variable site array of CARDINALs )unsigned integers) 
Returns: CARDINAL. sum of the elements in the array 

PROCEDURE CountTheml vector ARRAY OF CARDINAL I 

VAR 

I, sum: CARDINAL: 
BEGIN 

sum :w 

FOR I := 0 TO MIGMlvector) DO 
sum .= sum + vectori I I. 

ENO: 
RETURN sum; 

END CountThem: 

Main Program starts here 
Initialize two arrays and call the function CovnlThnn 

once with each of the two arrays 

BEGIN I main program 1 
FORI := 0 TO smallsire DO 

smallarraylll := i: 

CARDINAL. 

l' small sired array I 
l' large sired array I 

I Initialize sum I 
I for all elements '1 

I. add to sun I 
l' end of FOR 1 

I' and return value I 

I. initialize small array 1 

(continued) 

196 BYTE AUGUST 1984 

The syntax of a procedure definition is 

PROCEDURE 
name ) <fp >I: <fp >)) 
I: return -type): 

ICONST )' optional constant 
declarations 'H 

'TYPE )' optional type 
declarations 'II 

IVAR ) optional variable 
declarations 'II 

BEGIN 
statement-sequence 

END name: 

Above. <f p> is shorthand notation for 
a formal parameter section tan identifier 
list followed by a colon and a type 
name). 

The two methods of passing param- 
eters in Pascal are the same in 
Modula -2. "Call by value" means that a 

copy of the parameter value is sent to 
the subprogram. This makes it impos- 
sible for the subprogram to modify the 
calling program's copy of the parameter. 
to the alternative method. "call by 
reference:' the subprogram receives the 
parameter's address. meaning that 
changes made to its value by the sub- 
program also affect its value in the call- 
ing program. You can request "call by 
reference" in Modula -2 by placing the 
keyword VAR )the same as in Pascal) 
before the formal parameter section. 
The default is "call by value:' 

Modula -2 can also pass variable -size 
arrays to procedures: Pascal cannot. If 

you substitute ARRAY OF typename for 
the type name in the formal parameter 
section you can pass an array of the 
specified type to the procedure. The 
special function HIGH(arrayname) 
returns the upper bound of the array 
passed (see listing 2). 

STATEMENTS AND CONTROL 
STRUCTURES 
The heart of any language is how you 
control the program-execution f bw. 
Modula -2 provides all the familiar 
Pascal control structures and a few 
more to make special programming cir- 
cumstances easier to handle. 

One important change from Pascal is 
that every control structure in Modula -2 

has an expkit termination. usually an 
END statement. This prevents the am- 
biguity possible in the following Pascal 
program sequence: 

Icomimteta7 
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"WHY PAY MORE" 
COMPARE THESE PRICES 

MC -P APPLICATIONS 
Brings Software & Hardware 

At Unbeatable Prices 

o 

SOFTWARE 
LIST OUR 

APPLIED SOFTWARE TECHNOLOGY 
VersaForm $389 $269 

ASHTON TATE 
dBASE II 700 295 
Friday 295 175 

BPI ACCOUNTING SYSTEMS 
GL /AP /AR (Each) 395 285 

CONTIN ENTAL 
Property Management 495 327 

FOX & GELLER Quick Code ... 295 165 
Quick Code DutilPack - 185 

FUNK SOFTWARE Sideways 60 45 
HOWARD SOFT 

Real Estate Analyzer II Apple 199 135 
HUMAN SOFT DB Plus 89 
LATTICE C Compiler 500 325 
LIFETREE Volkswriter Deluxe 175 
LIVING VIDEOTEXT 

Think Tank .. 195 125 
METASOFT Benchmark 499 295 
MICROSTUFF Crosstalk 195 129 
MICROPRO Spell Star 250 105 

Word Star w/Applicard 495 349 
Mail Merge .. 250 155 
Super Sort.. _ 250 135 
Calc Star 145 86 
Into Star 495 320 
Word Star Pro 695 369 

MICRO RIM 
R Base 4000 495 325 

MICROSOFT 
Flight Simulator (IBM) 50 35 
Flight Simulator (Apple) Sublogic 29 
Multi Plan 250 129 
Multitool Word W /Mouse 475 325 
Pascal Compiler _ 350 245 
C Compiler.. 500 345 

PBL CORPORATION 
Personal Investor 145 98 

PETER NORTON 
Peter Norton Utility _ 80 55 

PEACHTREE 
Peach Pack (AR, AP, GL) .. 595 249 

ROSESOFT Prokey 95 
SOFTWARE DIMENSIONS 

Accounting Plus 
GL, AR, AP, PR, INV - Each .. 495 295 

SOFTWARE PRODUCTS INTERNATIONAL 
Open Access 575 369 

SATELLITE SOFTWARE 
Word Perfect 495 285 

SOFTWARE PUBLISHING 
Pfs File 

Apple 125 79 
IBM 140 79 

Pfs: Report 125 79 

SOFTWORD SYSTEM 
Multimale_ 495 275 

SORCIM SuperCalc II . _ 295 185 
SuperCalc III 395 275 

STATE OF THE ART (FM Series) 
GL /AP /AR /INV /PR -Each 595 375 

SYNPSE File Manager 150 97 
WOLF Move -It 199 125 
VISICORP 

Visicalc IV 250 
Visifile (Apple) 250 
Visifile (IBM) 300 
VisiSchedule 300 
Visi Word w /free VisiSpell 375 
Visitren d/Plot 300 

175 
187 
195 

1 95 
285 
195 

Monthly Specials 
Tandon TM 100 -2 

$20500 
AST SIX PAK (64K) 

$265°° 
AMDEK 310A 

$16900 

MULTIMATE 
° $27500 
IRMA 3270 

$104500 
OPEN ACCESS 

$36900 
LOTUS 1 -2 -3 

$29900 

Value Paks 
PLANTRONIC + 

PRINCETON GRAPHIC 
$86900 

R:BASE 4000 + 

MULTITOOL WORD 
W /MOUSE 

$58500 
LOTUS 1 -2 -3 + 

HERCULES CARD 
$66900 

ORDER STATUS & 
TECHNICAL 

SUPPORT - CALL 
(408) 293 -3360 

Call for Hardware & 
Software Prices Not 

Listed This Ad 

Used PC's & Apples 
Bought & Sold 

MC -P APPLICATIONS, Inc. 
1630 Oakland Road, Suite A114 
San Jose, CA 95131, USA Phone (408) 293 -3360 

Telex: 821396 MCPA UD 
HOURS: 8:30 a.m. to 5:30 p.m. - Mon. - Sat. 

Call for Prices in Australia at 02- 929 -8468 

HARDWARE 
LIST OUR 

HAYES MICROCOMPUTER PRODUCTS 
Hayes 300 Baud $289 $209 
Smart Modem 1200B 599 445 
Smart Modem 1200 699 495 

ADVANCED LOGIC SYSTEM (Apple II) 
Z -Card 169 115 
Printer Mate (Parallel) 99 55 

CP /M Card (W/ CP /M 3.0) 399 315 

MPC PERIPHERALS (Apple) 
Parallel Interface Card 
(w /Cable) 90 68 

MOUSE SYSTEMS 
PC Mouse w /Software . 295 219 

NOVATION 
Apple - Cat II 389 275 
212 Auto Cat 695 595 
Smart -Cat 103/121.. 595 445 
Smart -Cat 103 249 187 

PEGASUS 
Hard Disk 10 mgb (internal) . 1195 

PERSONAL COMPUTER PRODUCTS 
Applicard 6 Mhz 375 280 

KRAFT & TG Joystick 
IBM 
Apple 65 35 

70 35 

STB Color Graphix Card .. 375 
TALL GRASS Hard Disk 10 mgb. 3495 2995 

TEAC Half Height 175 
VERBATIM DISC 

S/S D/D 10 Pk. 49 24 
D/S D/D 10 Pk. 71 34 

AMDEK MAI BOARD 599 435 

ELECTRONICS PROTECTION DEVICES 
Orange 140 94 
Peach 98 64 

OUADRAM 
Quadboard II 64K 
Quadcolor I 

Quadlink 

395 285 
295 219 
680 525 

MEMORY CHIP SET 
(64K/9 chips) 95 45 

PRINTERS 
NEC 3550 2299 1799 
Qume 1140 Plus 1685 1349 

MONITORS 
Amdek 12" 310A 
Princeton RGB Hi Res 

ORCHID TECHNOLOGY 
Blossom 64K 

230 169 
795 485 

International 
Dealer Inquiries 

Welcomed 
Circle 194 on inquiry card. 

TERMS: All prices subject to change. Cashier's check /MO/ 
Bank Transfer. Allow time for company or personal checks to 

clear. Prices reflect cash prepaid discount. VISA /MASTER 
CARD /COD /PO's -3 %. California residents add sales tax. 

SHIPPING: $4 per item for UPS surface ($8 for Blue Label): 
Monitors $20, Printers 525, within continental USA. 
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INTRODUCTION 

END. 
FOR i := 0 TO Iargesize DO 

Iargearraylll := i. 

END: 

WrheStringl'The sum of the numbers 0 to I. 

WrheCardlnall smallsize. 5 I: 

WrlteStringr is 'I: 

WdteCardinall CountThemismallarrayl. 5 I. 

WrlteLn 
Wrltestringl'The sum of the numbers 0 to I. 

W rlteCardlnall Iargesize. 5 l: 

Wrtestringr is 
WrteCardlnall CountThemllargearrayl. 5 l. 

Wrltetn: 
END samplel. 

I. end of FOR 'I 

l' initialize large array 'I 

l' end of FOR 'I 

IF (oregano IN recipelll( 
THEN 

IF (thyme IN recipe!')) 
THEN writeln('Use oregano 

and thyme) 
ELSE 

writeln('No oregano!: 

Although the indentation implies that 
the first message should print if the 
recipe specifies both oregano and 
thyme and the second message if it 
does not specify oregano. this is not 
how the program executes In fact, the 
program matches the ELSE clause with 
the most recent IF statement. so the 
second message prints if the recipe 
does have oregano but does not have 
thyme. 

Modula -2 smooths out this Pascal 
problem and a few other rough edges 
The basic control structure needed to 
provide conditional execution. the IF- 
THEN -ELSE statement. is the best ex- 
ample of this improvement. 

IF expression 
THEN statement sequence 

( ELSIF expression 
THEN statement sequence( 
(ELSE statement sequence) 

END 

You can repeat the ELSIF clause as 
many times as you wish. providing for 
a number of mutually exclusive cases 
When the program encounters the ex- 
pression, it can execute only one of the 
statement sequences: if none of the ex- 
pressions is true. then the program ex- 
ecutes the ELSE clause. You can write 
the Pascal oregano example in 
Modula -2 as 

IF (oregano IN recipelll) 
THEN 
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IF (thyme IN recipelll) 
THEN 

WriteString('Use oregano 
and thyme) 

END 
ELSE WriteString('No oregano): 

END 

The placement of the END statements 
tels the compiler which IF statement 
goes with the ELSE clause. 

The CASE statement provides a way 
to select between mutually exclusive 
conditions. 

CASE expression OF 
labell I.label2....l 

: statement sequence 
I label3 (,label4....( 

: statement sequence 
[ELSE statement sequence) 

END 

The expression is evaluated and com- 
pared to the labels: if the program finds 
a match it executes the corresponding 
statement sequence. If it does not find 
a match, the program executes the 
ELSE clause. You can place as many 
labels as you wish before each state- 
ment sequence and you can specify as 
many statement sequences as you 
need. The type of the case expression 
must be INTEGER. CARDINAL, CHAR. 
BOOLEAN, or an enumeration or sub - 
range type. and you cannot repeat 
labels. For example. the following pro- 
gram fragment determines what type of 
character the variable ch contains. 

CASE ch OF 

WriteString( "igit') 
I 'a .. 'i 

: WriteStringl "Lowercase 
letter') 

I A..'z' 
WriteStringl'U ppercase 
letter') 

WriteStringl'Operator') 
ELSE WriteStringf'Other 

punctuation or symbols) 
END 

The next basic type of control flow is 
the loop. Modula -2 provides three loop - 
control statements like Pascal's and one 
new statement that provides a more 
general form of loop control 

The FOR statementsetsa control vari- 
able to some initial value and then ex, 
ecutes a statement sequence. varying 
the control variable through the pro- 
gression of values specified in the FOR 
statement. 

FOR var :- exprl TO expr2 
I BY expr3 I 

DO statement sequence 
END 

This initializes the simple variable var 
to the value of the expression exprl . If 

the variable is not greater than the sec- 
ond expression. expr2. the program ex- 
ecutes the statement sequence and in- 
crements the variable by the value of 
the third expression. expr3. This pro- 
cess repeats itself until var exceeds the 
limit in expr2. If you omit expr3. the 
default increment is one. If the incre- 
ment is negative. the repetition con- 
tinues until var is less than expr2. Thus. 
Modula -2 offers greater flexibility 
through the use of expr3 while Pascal 
requires the increment to be either I or 
-I. 

In Modula -2 as in Pascal, the WHILE 
and REPEAT statements provide in- 
definite looping. These statements have 
the following forms: 

WHILE expression 
DO statement sequence 

END 

and 

REPEAT 
statement sequence 

UNTIL expression 

The WHILE statement evaluates ex- 
pression. and. if it is logically true. ex- 
ecutes the statement sequence. The 
program repeats this process until ex- 
pression is logically false. The REPEAT 

Iwnlreued' 
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Only from Topaz... 

PowermakerR Micro UPS 
Uninterruptible, computer -grade power 

at half the cost 

ptmwrmiMoar. 
It's in a class by itself. 

For about half the cost of other Unin- 
terruptible Power Systems, you can 
now get the same degree of protection 
with our Powermaker Micro UPS. This 
remarkable new system eliminates com- 
puter problems caused by blackouts, 
brownouts, voltage sags and power -line 
noise. 

Providing up to 75 minutes of con- 
tinuous computer -grade power, our 
Powermaker Micro UPS is compatible 
with microcomputers and PC's. It's 
fully automatic, maintenance -free, 
portable and compact. It fits neatly 
alongside or under your desk or work- 
station. And because you can't always 
tell when you've lost primary power, 
our little UPS even features an audible 
line -loss alarm. 

But best of all is the price. The Power- 
maker Micro UPS is priced right and is 
ready for immediate shipment. Find out 
more about our Powermaker Micro UPS. 
Call us at (619) 279 -0831, or contact 
your local Square D distributor. 

TOPAZ 
Excellence in Computer Power 

1311RRE D COMPRNY 

Circle 308 on inquiry card. 411 AUGUST 1984 BYTE 199 
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INTRODUCTION 

Listing 3: Examples o f the LOOP construct. The first example shows proper use of 
the LOOP statement; the second, poor use; and the third, the appropriate corrections 

to the second. 

( 
The following procedure processes keystrokes until it reads the character 'X'. If it reads the corn - 
mand 'A', 'B', or 'C', the procedure calls the function funaionl, function2, or function3, respectively. These 
functions return a positive integer return code. This routine also demonstrates the proper Use of 
the LOOP and CASE constructs. Note that this logic is virtually impossible to duplicate in pascal 
without the use of a GOTO statement. 
1 

PROCEDURE ProcessCommand( VAR cmd: CHAR I : CARDINAL; 
VAR 

rc: CARDINAL; 
BEGIN 

LOOP 

Readlcmdl; 
CASE cmd OF 
'X' : EXIT; 

'A' : rc := functionllC 
'B' : rc := function2(); 
'C' : rc := function30; 
ELSE rc := 0; 

END: 

IF (rc # 0) THEN RETURN rc; 

END; 
END: 

(' 
If you are here. you must have executed the EXIT statement above 
') 

WriteStringl'Normal termination'L 
RETURN 0; 

END ProcessCommand; 

l read one character 'I 

( get out of LOOP stint 1 

I end of CASE ) 

l end of IF I 
(' end of LOOP ) 

( 
The following procedure illustrates a questionable use of the LOOP construct. It is improper because 
the WHILE statement is a more informative way of expressing the logic. This procedure reads an 

input file and looks for a match with an already initialized global array. MasterArray. The search 
continues until either a match or an end -of -data character, ' ®', is found. If it finds a match, the 
procedure returns the position in the array. If no match is found, it returns a zero. 
I 

PROCEDURE SearchList I VAR token: CHAR I : CARDINAL; 
VAR 

index: CARDINAL; 
BEGIN 

LOOP 
Read (token); 
index := I: 

IF (token = MasterArrayl index 11 

THEN RETURN index; 
END; I end of IF ) 
index := index + I; 

IF (index > Maxlndex) 
THEN 

Read(token); 
index := I; 

IF (token = ' 01 
THEN RETURN 0; 

END: I end of nested IF ) 
END: ( end of outer IF 1 

END; ( end of LOOP I 
END SearchList; 

( 
The better procedure to handle this is ... 
I 

PROCEDURE SearchListl VAR token: CHAR I : CARDINAL; 
VAR 

index: CARDINAL; 
BEGIN 

index := I; 

Read(token): 
WHILE (token # ' ®') DO 

(continued) 
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A new looping 
statement, appropriately 
called LOOP, provides 

an infinite iteration. 

statement, on the other hand, executes 
the statement sequence first and then 
evaluates expression. If expression is 

logically false, the process repeats until 
it is true. The major difference between 
the two loops is that a WHILE statement 
executes its statement sequence zero or 
More times, while the REPEAT state - 
ment executes its statement sequence 
at least once. Note that the REPEAT 
statement does not end with the END 
clause but rather with the UNTIL clause. 

The new looping statement is called, 
strangely enough, LOOP. The syntax is 
simply 

LOOP statement sequence END 

and provides for an infinite loop. There 
are two statements that can terminate 
this endless loop, EXIT and RETURN. 
The EXIT statement can appear only 
within the statement sequence of a 
LOOP statement; program execution 
continues at the first statement after the 
LOOP statement. The RETURN state- 
ment, on the other hand, terminates the 
current procedure and returns control 
to the calling procedure. If you use this 
statement in a function, an expression 
follows the RETURN statement, in- 
dicating the value to return. If RETURN 
appears in a main procedure, it ter- 
minates the program. For both good 
and bad examples of the LOOP state- 
ment, see listing 3. 

DATA TYPES 

The data types available in Modula -2 

are almost identical to those of Pascal. 
The basic data types BOOLEAN, IN- 
TEGER, REAL, and CHAR from Pascal 
are all available, along with the data 
type CARDINAL, which represents an 
unsigned (positive) integer. Enumera- 
tion types, which permit the program- 
mer to name the acceptable values for 
the type, and subrange types are also 
available. Array types, which create a 
collection of identical data items, and 
record types, which create a collection 

(continued) 

For Dealer locations, see pg. 286.-. 
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HERE TODAY 
HERE TOMORROW 

When buying a computer, you can't limit yourself 
to just satisfying today's needs. The best value in 
a system comes from its productivity ... both for 
today and tomorrow. CompuPro's System 816T" 
computer has that value. With all the power and 
capacity to handle your needs now and down 
the road. 

System 816's longevity stems from top quality 
components ... high storage capacity ... the flex- 
ibility to handle a large variety of applications ... 
and the speed to get the job done fast. Upgrading 
is easy, and when it's time to expand from single to 
multi -user operation, it's as simple as plugging in 
boards and adding terminals. Your system grows as 
you grow. 

CompuPro also provides a library of the most 
popular software programs with your system and 
because its CP /M' based, you have more than 
3.000 other programs to choose from. 

Even our warranty is for today and tomorrow. It 
spans 365 days -and includes the additional se- 
curity of Xerox Americare TM on -site service nation- 
wide for designated systems.* 

What's more, CompuPro is one company you 
can count on to be around tomorrow. For more than 
ten years we've been setting industry standards, 
increasing productivity and solving problems. 

For a free copy of our business computer 
buyer's primer, and the location of the Full Service 
CompuPro System Center nearest you, call (415) 
786.0909 ext. 206. 

CorpuPro's System 816. The computer that's 
just as essential tomorrow as it is today. 

A GODBOUT COMPANY 

3506 Breakwater Court, Hayward, CA 94545 
'Available from Full Service CompuPro System Centers and participating 
retailers only. 
System 816 and The Essential Computer are trademarks of CompuPro. 
CP /M is a registered trademark of Digital Research Inc. Americare is a 
trademark of Xerox Corporation. 
System 816 front panel design shown is available from Full Service 
CompuPro System Centers only. 01984 CompuPro 

The Essential Computer' 

SYSTEM 8 

c M YNY11IMINYa 
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INTRODUCTION 

IF (token = MasterArrayl index 1) 

THEN RETURN index; 
END; 
Index := index + I; 

IF (index > MaxIndex) 
THEN 

Read(token); 
index := I; 

END; 

END; 
RETURN 0; 

END SearchList; 

I end of IF ') 

I end of IF 'I 
l' end of WHILE I 

Listing 4: Examples of type and variable declarations and their uses. The three 

sections give several type definitions, variable declarations using the type definitions, 

and some program fragments that manipulate the variables. 

MODULE sample2; 
TYPE 

Declare an enumeration type Color with 5 possible values. 

Color = (yellow, red, green, blue, purple); 

I sample module header ) 

Declare a subrange type Index that can take on values between I and 80. inclusively. 
I 

Index = I I ..80 I: 

( 
Declare an array type Cardimage to be an array of 80 characters, identified by Indexes of I to 80. 

Cardimage = ARRAY Index OF CHAR; 

I 
Declare a record type Name to be a last name, a first name, and a middle initial. 

NameType = RECORD 
last: ARRAY 11 .. 201 OF CHAR; 
first: ARRAY 1I .. 101 OF CHAR; 
middle: CHAR; 

END; 

I 
Declare a record type Person to be a collection of a name, city, state, zipcode, and age. Note that 
you must store the zip code as characters, not as Integers or cardinals, because a 16 -bit computer 
only allows integers up to 32767 and cardinals to 65535. 
1 

Person = RECORD 
name: NameType; 
city: ARRAY 11 .. 301 OF CHAR; 
state: ARRAY 1I .. 21 OF CHAR; 
zipcode: ARRAY 11 .. 51 OF CHAR; 
age: CARDINAL; 

END; I 
Now, declare some variables using the above types 

VAR 

yes. no: BOOLEAN; 
foo, bar: INTEGER; 
temperature. height: REAL; 
ch, nextchar: CHAR; 
distance, age: CARDINAL; 
myrose, herdaisy: Color; 
i, j. k: Index: 
cardi, card2: Cardimage; 
me, you: NameType; 
somebodyelse: Person; 

This declaration creates an array with room for 50 people 

I logical true /false ) 
I signed integers ') 

l' floating -point numbers 'I 
I' single characters 'I 

l' unsigned integers ') 
l' can be any of 5 colors 'I 

I indexes into a Cardimage 'I 
l' arrays of I .. 80 chars ) 

l' records for names ) 
(' record for name and addr ) 

(continued) 

Circle 237 on inquiry card. 

Circle 340 on inquiry card. 

BIG NAME, 
NO NAME 

DISKETTES: 
THE BEST BUY 
YOU CAN FIND! 

LIFETIME WARRANTY! 

a. ea. 

$119 
e 

5Y."SS-DD 159 
Cy 50 51/4" DS-DD Oty. 50 

14ea. 

Oty 5í. 

$ 8 a. 

1 
8 9 SY. SS -DD -96TPI 

(-'y 
5 Y!' DS -DD -96TPI 

(These are bulk packed diskettes wah 
reinforced hubs and separate white Tyvec sleeves ) 

(Add $3.00 shipping per 100 diskettes. For C. O.D. 
orders, add another $3.00 handling charge.) 

SPECIAL! 

Act now and you can get a special bonus: an 
Amaray Media -Mate 50 disk storage unit. Ex- 
tremely well designed with grooves for stacking. 
Normally $14.95. When ordered with 50 BIG 
NAME, NO NAME diskettes. you can get one for 
$9.99 (Shipping Included). 

WELL, OUR SEARCH OF MORE THAN 
A YEAR HAS PAID OFF. 

We found a diskette that you've used a hundred 
times...but have never heard of. It's the one used by a 
lot of major software houses for their copy -protected 
originals...the kind of diskettes that receive a lot of 
heavy use. 

These BIG NAME, NO NAME diskettes exceed all 
ANSI and IBM standards. They are individually tested 
track by track. sector by sector and certified 100% 
error -free. 

Moreover, the company that makes them has their 
own proprietary coating formulation which results in a 
super- smooth. anti -static surface. 

In short, these are good diskettes. 
If they weren't, we wouldn't be selling them. 

LIFETIME WARRANTY! 
As with every diskette we sell, BIG NAME. NO 

NAME diskettes are covered by a LIFETIME WAR- 
RANTY by us and the manufacturer. 

If you have any problems with them at any time 
because of materials or workmanship, just call us to 
arrange a return. 

DON'T SAY NO! 
Sure; you've never heard of BIG NAME. NO 

NAME diskettes. 
But a lot of software manufacturers who use hun- 

dreds of thousands of diskettes for their copy - 
protected originals have...and a lot of them use BIG 
NAME, NO NAME diskettes. 

DISKETTE HEAVEN GUARANTEED! 
Order your supply of BIG NAME, NO NAME disk- 

ettes today 
If you're not totally happy with them at the end of 

30 days, well give you a refund, credit or exchange 
That's confidence. 
That's DISK WORLD!... the nice people who sell 

almost a million good diskettes a month. 
TO ORDER: 

Call DISK WORLD between 9AM -5PM, Central 
Time, Monday through Friday at: 

1- 800 -621 -6827 
or in Illinois, at: 

1- 312 -944 -2788 
Or write us: 

DISK WORLD!, Inc. 
Suite 4806.30 East Huron Street Chicago, Illinois 60611 

DISK WORLD! 
BIG NAME, 

Homeof NO NAME 
DISKETTES 

AUGUST 1984 BYTE 203 
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Circle 339 on inquiry card. 

magnum 
p.c. 

800-5444354 
GA Residents 

(404) 441-3112 

4056 WETHERBURN WAY. SUITF 205. ATLANTA. GA 30092 

PRINTERS 
RITEMAN 3" TALL LIKE EPSON BUT FASTERBEST PRICE 
C. ITDH LETTER QUALITY CALL 
OKIDATA ALL MODELS CALL 
NEC SPINWRITERS, P2 & P3 CALL 
EPSON MX, FX, RX CALL 
TI 855 NOW IN STOCK 
TOSHIBA P1351 & P1340 CALL 
SILVER -REED SAVE 

DISK DRIVES 
TANDON TM100-2 CALL 

10 MEG HARD 1395 
QUAD DISK 6 MEG REMOVABLE CALL 
TECMAR 5 MEG REMOVABLE CALL 
IDEA 5 MEG REMOVABLE CALL 
MICRO SCI (FOR APPLE) CALL 
QUENTIN (FOR APPLE & IBM) SAVE 
TALLGRASS HARD DISK WITH BACKUP CALL 
(OMEGA BERNOULLI BOX (20 MEG) CALL 
SHUGART HARD DISKS & CONTROLLERS SAVE 

COMPUTERS 
EAGLE PC'S SAVE 
IBM PC YOU CONFIGURE CALL 
SANYO MBC NEW LOW PRICES 
TAVA PC MORE PC FOR LESS 

BOARDS 
OUADRAM ALL PRODUCTS CALL 
AST SIX PAC PLUS 275 
IRMA 3278 EMULATOR BEST PRICE 
HERCULES GRAPHICS CARD CALL 
TECMAR ALL PRODUCTS CALL 
IDEASSOCIATES ALL PRODUCTS CALL 
MA SYSTEMS PC PEACOCK CALL 
PERSYST CALL 

MONITORS 
TAXAN 105 AMBER/ 100 GREEN 109/104 

420 IBM RGB LOOK ALIKE CALL 
RGB -III SUPER HI RES CALL 

AMDEK 310 DIRECT IBM PLUG IN - A OR G CALL 
300 AMBER / GREEN 154/144 

OUADRAM QUADCHROME CALL 

MODEMS 
NOVATION - ACCESS 1 -2 -3 W /CROSSTALK XVI CALL 

SMART CAT 300/1200 CALL 
J -CAT 300 117 
APPLE -CAT 300/1200 CALL 

HAYES SMART MODEM 300/1200 212/499 
1200B CALL 

ANCHOR SIGNALMAN MARK VII /XII CALL 

SOFTWARE 
D -BASE 355 SUPERCALC 3....249 
WORDSTAR CALL EASYWRITER...CALL 
FRIDAY 194 MULTIPLAN CALL 
LOTUS 1 -2 -3 SAVE MULTIMATE .... CALL 
KNOWLEDGEMAN CALL 10 BASE CALL 

ACCESSORIES 
STANDBY POWER SYSTEMS BEST PRICE 
SWITCH BOXES PARALLEL& SERIAL SAVE 
CHIPS 64K 55 
MICROFAZER PRINT SPOOLER FROM 127 
COMPUSERVE STARTER KIT 32 

DISKETTES 
CASE 100 BOX 10 

VERBATIM SS/DD 180 24 
DS/DD 300 36 

MAXELL SS/DD 220 27 
DS/DD 330 39 

AVAILIBLITY AND PRICES SUBJECT TO CHANGE 

APPROVED CORPORATE ACCOUNTS WELCOMED 
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friends: ARRAY 10.. 491 OF Person; 

BEGIN 
yes := TRUE; 

no := NOT yes); 

foo := -32768; 
bar := 32767; 
temperature := 96.8; 
height := 6.125; 
Read(ch); 
IF (ch = 'Y') 

THEN nextchar := 'N'; 
ELSE nextchar := 'Y': 

END; 
distance := 65535: 
age := 0; 
myrose := red; 
herdaisy := purple; 
IF (myrose = herdaisy) 

THEN WriteString('Nk Match!'); 
END: 
FOR i := I TO 80 DO 

i := 81-i; 
cardll i 

I 
card2l 

Ì I; 

END; 
me.last := 'Paul'; 
me.first := 'Robert'; 
me.middle := ')'; 

somebodyelse.name := me: 

somebodyelse.city :_ 'Watertown': 
somebodyelse.state := 'MA'; 
somebodyelse.zipcode := '02172'; 
somebodyelse.age := 23; 

( begin main program of module sample2 I 
I set yes to logical TRUE ') 

V set no to the opposite of yes 'I 
( signed integers have range -32768 'I 

(to 32767 on a 16-bit machine 'I 
( floating point numbers have ) 

( several decimal places of precision I 
( read a single character ) 

I do a comparison ) 
( and some assignments 'I 

C. unsigned integers have range 0 ) 
(to 65535 on a I6-bit machine I 

( the color names are constants I 

C. can't exceed this range 'I 

l' note that string assignments I 
(' pad with nulls if necessary 'I 

C. record assignments allowable ) 

( 
Because Modula -2 allows record assignments, you can copy the entire structure above into another 
structure using one statement. In this case. it would appear that I am my own best friend. 

friends) 0 I := somebodyelse; 
END sample2. ( dont forget to end the module definition ') 

INTRODUCTION 

of nonidentical data items, also follow 
the Pascal precedent (see listing 4). 

Modula -2 inherits another data type, 
sets, from Pascal in a restricted form. 
The set type reflects the mathematical 
concept of a set: a collection of items 
that is not ordered -either an element 
is a set member or its not. Pascal per- 
mits sets with many elements (the ex- 
act number depends on the implemen- 
tation); Modula -2 restricts the set size 
to the number of bits in a word, the 
basic unit of storage. On most micro- 
computers and minicomputers, the 
word size is 16 bits, so sets can have 
only 16 elements on these systems. 
Listing 5 shows the declaration and use 
of a set type. 

Modula -2 pointers provide a means of 
dynamically allocating storage. They are 
identical to the pointers available in 

Pascal. The compiler translates the stan- 
dard Modula -2 procedures NEW and 
DISPOSE into calls to routines called 
ALLOCATE and DEALLOCATE -an in- 
teresting feature. You must either import 

these procedures from the standard 
library module Storage providing the 
standard functionality, or provide your 
own version. Thus, you can tailor stor- 
age allocation and deallocation routines 
to your particular application, if that is 
appropriate. Listing 6 illustrates the 
declaration and use of pointers in 

Modula -2. 
One new data type added to Modula- 

2, the procedure type, is used to declare 
a formal parameter as a procedure. This 
allows you to pass the name of a func- 
tion or procedure as a parameter to an- 
other procedure. (Note that you cannot 
declare the passed procedure local to 
any other procedures and that it can- 
not be a standard procedure.) Listing 7 

illustrates the declaration and use of this 
facility. 

EXPRESSIONS 

Expressions in Modula -2 are virtually 
identical to those in Pascal. Operands, 
the items you manipulate, can be sim- 

(continued) 

www.americanradiohistory.com

www.americanradiohistory.com


Advancing the technology of data security 

Introducing Data Sentry.TM 
Computer security so 

advanced, even Mata Hari 
couldn't hack it. 

Your most confidential 
files may be easy prey for the 
advances of an artful hacker. 

That's why Lockheed 
used its years of experience 
with high -technology systems 
to create Data Sentry. 

Protection for sensitive data 
Its own internal com- 

puter gives you the telecom- 
munications features of an 
intelligent modem. But unlike 
other modems, Data Sentry 
is smart enough to keep your 
secrets from the most persis- 
tent computer intruders. 

Data Sentry puts an 
electronic wall around both 
large and small computers. 
And because its protection is 

external to your CPU, it can 
eliminate the expense of 
internal security software. It 
blocks the inquiries of would - 
be Mata Haris with a sophis- 
ticated security sequence. 
Security for every situation 

First, Data Sentry 
requests the phone number 
of a caller desiring access to 
your computer. Then it hangs 
up the phone and searches its 
list of authorized phone num- 
bers. If the caller's number is 
authorized, Data Sentry dials 
the caller back and requests 
entry of a password. If the 
correct password isn't sup- 
plied within three tries, Data 

Sentry disconnects and will 
not return further calls from 
that phone number. 

Data Sentry also lets 
users select other lower levels 
of security if desired, includ- 
ing callback to any number 
with entry of password. And 
an option, Remote -ON? lets 
you turn your computer's 
power on and off from a 

remote terminal after secu- 
rity has been cleared. 

Versatile and confidential 
Data Sentry logs all 

attempted contacts for audit 
trails and analysis of users. 
Its security set -up is locally 
controlled by a master pass- 
word that is accessible only 
to authorized personnel. And 
its design includes high- relia- 
bility components, the latest 
LSI circuitry, plus Autodial 
300/1200 baud full-duplex 
communications, with auto 
ranging for incoming data. 

Data Sentry will deal 
with your toughest security 
problems. 

And it'll never fall for 
just a pretty face. 
For a list of your nearest 
Data Sentry distributors, 
call toll -free 1- 800 -443 -0100, 
Ext. 471. Or write: 
Lockheed GETEX, 
Suite 945, 1100 Circle 75 
Parkway, Atlanta, 
Georgia 30339. 

Lockheed -GETEX 
Leadership in Technology 

Circle 177 on inquiry card. 
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Your Key To 
Microcomputer Software! 

More 
software 
for more 

computers 
...and more. 
Whatever your software needs, all 
you need to know is Westico. We 
have hundreds of business and 
professional software programs 
in formats to fit more than 120 
microcomputers, including IBM 
PC, MS DOS and CP /M- compatible 
systems. Our large inventory means 
you get the software you want, 
when you want it. Plus, our after 
sales service is designed to keep 
you smiling. Westico helps you get 
the most from your microcomputer. 

Find out more with our new 
directory. Detailed descriptions of 
all our programs help you select 
the correct software to fit your needs. 
Start getting more with Westico. 

r - Order Your Copy Today- 

LI Rush me the brand new Westico 
software directory. 

Name 
Firm 

Address 

City State Zip 

Mail to: 

WESTICO 
The Software Express Service"' 

25 Van Zant Street Norwalk, CT 06855 
(203) 853 -6880 Telex 64 -3788 

O Copyright 1984 Westico, Inc. WES -37. 
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Listing 5: This example of set type and variable declarations uses sets to represent a 
collection of spices in recipes. Its a reasonable use of sets, because you don't care 
about the order of the spices, and you wouldn't list the same spice twice for one 

recipe. 

MODULE sample3; 
TYPE 

( 
Declare an enumeration type that represents the spices that can go into a recipe 
I 

Spices = (basil, ginger, oregano, paprika, parsley, thyme); 
l' 
Declare a data type to indicate that none, some, or all of the individual spices have been selected 

I 
SetOfSpices = SET OF Spices: 

VAR 

recipes: ARRAY II .. 201 OF SetOfSpices; 
BEGIN 

I 
Mark the first recipe as using oregano and thyme, but no other spices 

( Declare an array of recipes ) 

recipeslll := { oregano, thyme }; 

( main program ) 

l' 
Mark the second recipe as using no spices; the third recipe as using ginger. parsley, a nd thyme: 
and the fourth recipe as using those spices used in recipes 1, 2, and 3 (that is, ginger, oregano, 
parsley, and thyme). Note that you can't list thyme twice, as the set merely records whether the 
item appears in the list or not. 

recipesl21 := { } ; 

recipesl31 := { ginger, parsley, thyme }: 
recipesl41 := recipesl2l + recipesl21 + recipes131: 

END sample3. 

Listing 6: An example of pointer types and usage. Pointers are one of the most 

difficult features of Modula -2 (and Pascal, for that matter) to use properly. This 
example reads characters from the input file until a control character (value less than 
ASCII space) is found. If a space is read, the list assembled so far is printed; 
otherwise, the character is added to the list. The list is singly linked, with each entry 
pointing to the next one using the "next" field of the record. The list is stored in 

ascending alphabetical order, so you must search the list to look for an appropriate 
place to insert. 

MODULE sample4; 
( 
Note: the usage o f the standard procedures N E W a nd DISPOSE requires, in turn, the definition 
of procedures ALLOCATE and DEALLOCATE. Usually, these are the standard routines. 
I 

FROM Storage IMPORT ALLOCATE, DEALLOCATE; 
FROM TrIO IMPORT Read, Write, WriteLn; 
TYPE 

link = POINTER TO element: 
element = RECORD 

symbol: CHAR: 
next: link; 
END: 

VAR 

list: link: 

I' declaration of pointer type ) 
(' type that were pointing to 1 

( data in element I I pointer to next element I 

1 the list is merely a pointer ') 

Procedure: Insert 
Parameters: sym, CHAR, element to insert 
Purpose: inserts the element sym into the linked list 
Local variables: 

p = pointer to new element created for sym 

ptr = pointer into list, points to element just AFTER the element to be inserted 
last = pointer into list, points to element just BEFORE the element to be inserted 

(continued) 
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WHAT A CLOCKMAKER IN 18TH CENTURY 
ENGLAND TAUGHT US ABOUT MAKING 

QUALITY PERSONAL PRINTERS. 
Each gear finely honed. Each pendu- 

lum carefully balanced. Each timepiece 
a combination of precision and function. 
He was a craftsman, building a quality 
product to stand the test of time. 

Today, Okidata makes the mosttech- 
nologically advanced dot matrix print- 
ers the same way. With quality, perfor- 
mance, and a healthy respect for value. 

Function withaffordabilty. All print- 
ers print, but an Okidata does it with 
more performance and versatility than 
any other. There are seven models to 
choose from, priced at $349 to $2,595. 

Affordability with flexibility. Oki - 
data offers three print modes, too. The 
data processing mode lets you print up 
to 350 characters per second. That's 
five pages a minute. Another mode lets 
you print emphasized or enhanced text 
for more effective presentations, while 
the correspondence mode prints letter 

Circle 235 on inquiry card 

quality at up to 85 characters per sec- 
ond, with clarity that rivals daisywheel. 
And an Okidata can print graphics and 
charts, which a daisywheel can't. This 
allows you to fully use the latest inte- 
grated software packages like Lotus 
I -2 -3TM and SymphonyTM 

Flexibility with compatibility. Each 
Okidata printer is fully compatible with 
all popular software packages and per- 
sonal computers. Special interfaces 
are available for IBM and Apple, in- 
cluding the Apple Macintosh. 

Compatibility with reliability. 
Here's where Okidata quality really 
shows. With a warranty claim rate of 
less than 1 /2 of I %. With printheads 
that last well beyond 200,000,000 char- 
acters and come with a full year guaran- 
tee. With service available nationwide 
through Xerox Service Centers. 

Precision and performance. Quality 

and value. That old English clockmaker 
would have been very proud of us. 

Call 1- 800- OKIDATA (609- 235 -2600 
in New Jersey) for the name of the Au- 
thorized Okidata Dealer nearest you. 

n 

IDATA 
an OKI AMERICA company 

Technological Craftsmanship. 

Lotus 1 -2 -3 and Symphony are trademarks of Lotus 
Development Corp. 
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FREE 
SHIPPING 

WEST OF MISSISSIPPI 
EAST -Y2 UPS CHARGES 

$3625 
$5545 

$CALL 
$CALL 
$CALL 

$2019 
$CALL 

CALL FREE 
1- 800 -841 -2748 

COMPUTERS 
ALTOS 580 -20 
ALTOS 586 -20 
ALTOS 986 -40 
APPLE LOOK -A -LIKE 
SANYO 550 -555 

TELEVIDEO 
803 $1769 1603 
PORTABLE 

NORTHSTAR 
ADV .... $2135 15MEG $3799 

PRINTERS 
ABATI .$389 
BROTHER HR15P $479 
DAISYWRITER 48K .$975 
DATASOUTH DS220 $1575 
GEMINI 10X $260 
J U K 1 6100 . . .. . . . . . . . . .. $439 
OKIDATA (LOW PRICES) . . . . $CALL 
QUME 1140+ $1275 
QUME 1155+ $1475 

CITOH 
8510 $339 1550 $539 
F10-40C PS .$970 F1055 . . . $1299 

DIABLO 
620 $799 630 $1669 

NEC 
3550 . . .. $1535 3 510 $1235 
7710 ....$1655 2030 $659 

TERMINALS - MONITORS 
ALTOS II $875 
QUME 102G $529 
WYSE 50 $485 
TELEVIDEO 924 $689 
TELEVIDEO 950 $905 
TELEVIDEO 970 $965 

AMDEK 300G $129 
AMDEK 300A $145 
AMDEK COLOR I+ $275 
AMDEK COLOR II+ $429 
TAXAN COLOR $299 
B.M.C. COLOR $235 
PRINSTON HX12 $489 

DISK DRIVES - MODEMS 
INDUS APPLE $259 
MICRO SCI A2 $199 
ATARI 1050 $365 
INDUS ATARI . . $345 
RANA 1000 $299 
PROMODEM '359 
HAYS SMART MODEM $199 
SMARTMODEM 1200 $475 
SMARTMODEM 1200B $415 
MICROMODEM II E $235 
RIXON 212A $449 
U.S. ROBOTICS PASSWORD $325 

ist PLACE 
COMPUTER SYSTEMS 

13422 N. CAVECREEK RD. 
PHOENIX, AZ. 85022 

OTHER INFORMATION: 602-867-9897 

OD Free shipping is on UPS only _ ground 
Send cashier's check or ney order all oller checks will 

delay shipping two weeks. 
Prices & asailahihry suhlen to change without notice. 
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1 

PROCEDURE Insert(sym: CHAR): 
VAR 

p, ptr, last: link: ( local pointers 'I 
BEGIN 

NEW(p): 1' create a new element 'I 
p" symbol := sym: ( and initialize it 'I 
ptr := list: l' make copy of pointer to list 1 
last := NIL: ( pointer to element pointing to ptr ') 
WHILE (ptr # NIL) AND (ptr ".symbol < sym) DO 

last := ptr: ( track parent of ptr ) 
ptr := ptr, "next: V and get next element 1 

END: Is end of WHILE I 
IF (last = NIL) 

THEN ( insert at top of list ) 
p ".next := ptr: l' point to rest of list ) 
list := p: (' make new first element 1 

ELSE ( Insert in middle of list ) 
last ".next := p: ( point top instead of ptr 1 
p .next := ptr: 1' new element points to rest 1 

END: ( end of IF ') 
END Insert: 

Procedure: PrintList 
Parameters: t, link. list to print 
Purpose: write the characters in the list to the terminal 

PROCEDURE PrintList(t: link); 
BEGIN 

WHILE It # NIL) DO 
Writelt".syml: 
t := t" .next: 

END: 
WriteLn: 

END PrintList: 
BEGIN 

list := NIL: 
LOOP 

Read(chl: 
IF Ich > "1 

THEN Insert(chl: 
ELSIF (ch = ' ') 

THEN PrintList(listl: 
ELSE 

EXIT 
END: 

END: 
END sample4. 

I for entire list 'I 
I print characters I 

1 go to next entry I 
( end of WHILE 'I l go to next line 'I 

(' main program 'I 
I initialize to empty list 'I 

( get character command I 

Is insert the character n 

I print the list I 
1' exit the program 1 

I end of IF 'I 
( end of LOOP 'I 

Listing 7: Example of the PROCEDURE data type. This facility lets you construct 
general -purpose routines that require an (otherwise unspecified) auxiliary function to 

perform some calculation. For example, many FORTRAN libraries provide plotting, 

graphing, or statistical f unctions that require a user -specified function to work. 

MODULE sample5: 
I 
This module sets up a statistical function. Average, which computes the average value o fa function fx. 

TYPE 
fcn = PROCEDURE ( REAL I : REAL: 

VAR 

avgl. avg2: REAL: 
PROCEDURE Average( fx fcn: low. high, step: REAL) : REAL: 
VAR 

sum: REAL: 
BEGIN 

sum := 0: 

(continued) 
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WHILE ( low < high I DO 
sum := sum + fx(low); 
low := low + step: 

END: 
RETURN (sum I (high -low )); 

END Average: 

( Sample function : f(x) = x 

PROCEDURE Linear(x: REALI : REAL: 

BEGIN 
RETURN x: 

END Linear: 
l' Sample function : f(x) = ex 

PROCEDURE Ouadratic(x: REALI : REAL; 
BEGIN 

RETURN xx: 
END Ouadratic: 

(' until entire range done ') 
( find value and sum ') 

( bump index ') 

( return average value I 

el 

Begin main procedure '1 

BEGIN 
avgl := Average(Llnear, -1.0, 1.0, 0.01); 
avg2 := Average(Quadratic, -1.0, 1.0. 0.01); 

END sample5. 

pie variables (foo, count), array 
references (recipel4l refers to the fourth 
element of array recipe; priceindex 
lapril, 1967) refers to the 1967th ele- 
ment of the aprilth array of priceindex), 
record field references (bob.name.mid- 
dle refers to the middle field of record 
name, in the name field of record bob), 
and pointer dereferences (ptr" refers to 
the item referenced by pointer ptr). 

The standard operators from Pascal 
are also available in Modula -2. Arith- 
metic operators that work on both 
signed integers (INTEGER) and un- 
signed integers (CARDINAL) are addi- 
tion ( +), subtraction ( -), multiplication 
( *), integer division (DIV), and modulus 
(MOD). Integer division (X DIV y) pro- 
duces the integer part of the result of 
real division (x / y); the modulus func- 
tion produces the remainder after an in- 

teger division. Real arithmetic includes 
addition ( +), subtraction ( -), multiplica- 
tion ( *), and real division ( /). 

Set operators include set union ( +), 
yielding all elements that appear in 
either set; set difference ( -), yielding all 
elements in the first set and not in the 
second set; set intersection ( *), yielding 
those elements appearing in both sets; 
and symmetric set difference ( /), yielding 
all elements in one set and not in the 
other (that is, alb is equivalent to 
(a- b) +(b -a) if a and b are sets). 

Relational operators produce 
Boolean (TRUE or FALSE) results, and 
you can use them to compare the basic 
types- INTEGER, CARDINAL, REAL, 
and CHAR -as well as enumeration and 
subrange types. These operators in- 
clude equal to (_), not equal to ( #), less 
than (<), less than or equal to ( <), 

greater than ( >), and greater than or 
equal to (> ). You can use the relational 
operators set membership (IN) and im- 
proper set inclusion (< and >) to 
operate on sets. However, you can com- 
pare only pointer variables with the 
equality and inequality operators. 

CONCLUSION 

Modula -2 clearly surpasses Pascal in 
terms of its program- structuring 
facilities. It contains all the procedures 
and functions of Pascal and adds a stan- 
dard way to separately compile por- 
tions of a program. 

The control structures of the two lan- 
guages are very close. Modula -2 has the 
edge over Pascal with the new LOOP 
statement and the consistent use of the 
END clause to terminate control state- 
ments. 

Data typing in the two languages is 
also very close, but this time Pascal has 
a slight edge -Modula -2's restriction of 
sets to 16 elements (on a I6 -bit com- 
puter) is unnecessary and too often 
inconvenient. 

Both Modula -2 and Pascal provide 
powerful and flexible expressions, and 
neither language has an advantage over 
the other in this respect. 

In many ways, Modula -2 is really a 
superset of Pascal. It takes the good 
points of the language and strengthens 
them with some logical and important 
extensions. When high -quality com- 
pilers become available on many 
machines, Modula -2 may replace Pascal 
as a language of choice. You can use 
Modula -2 everywhere you can use 
Pascal, and in many places where you 
can't. 

1 = -1 _ 
A 1 r M . / 0 I - - - = = - M 

. / M = M 1 = 1 ' I I 1 1 - 1 A - -1- 
Your IBM Model 50, 60, 65, 75, 85 or 95 Electronic Typewriter can 
be an RS232 PRINTER or TERMINAL using our Model 5060 
Interface. Our Model 300 Interface can even connect your IBM 
Electronic typewriter directly into a phone connector to send 
or receive ELECTRONIC MAIL'. 

Both Versions can be easily installed and require NO 
modifications to the typewriter. 

GGrnl CALIFORNIA MICRO COMPUTER 
il li 9323 Warbler Ave., Fountain Valley, CA 92708 (714) 848 -3947 
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0 L Y M PIA 
Before you pick a printer, make sure it's fully 

compatible with your computer. Make sure it's right 
for your software programs. Make sure it's flexible 
enough for the functions it must perform. 
And if the return on investment that you 
expect is durable construction, 
trouble -free performance and 
letter -quality printing, make 
sure it's Olympia. 

Consider the Olympia 
printer portfolio: Electronic 
Compact RO. If you need an entry 
level printer, this is the one to consider. Com- 
patible with every personal computer and low in 
price, it provides all the features needed for effi- 
cient day -to -day performance. Electronic Compact 2. 

Combines excellent print quality with the versatil- 
ity of a built -in typewriter keyboard. Perfect for 
business and personal use. ESW102. Excellent value 

in a medium -speed office printer, with 
broad flexibility for forms and 

letter formats. ESW3000. Your 
best investment in a fully 
featured, high -speed printer 

for a demanding work load. 
Electronic Compact NP. Our 

dot - matrix printer offers 
speeds of up tq 165 CPS, as well as a cor- 

respondence mode, for a surprisingly low 
investment. 

With Olympia, you can invest in the printer 
that's exactly right for you. 

Before you invest in printers, 
make sure you consider Olympia. 

o 

Send for our booklet: 
"Olympiatakesthe mystery 
out of selecting a printer" Also 
request product information on any 
or all of these excellent printers. 

nElectronic Compact RO 

DElectronic Compact 2 

nESW102 

I l 
ESW3000 

nElectronic Compact NP 
O OLYMPIA® 

Name 

Title 

Company 

Address 

City State Zip 

Setting the standard for 80 years. 
Circle 236 on inquiry card. 

Olympia USA Inc., Dept. 1 -Y, Box 22, 
Somerville, New Jersey 08876 

0 1984 Olympia USA Inc. 
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Super assemblers 
paus the world's 

largest selection of 
cross assemblers! 

Z80 
Macroassembler $49.50 
Power for larger programs! This 
2500AD macroassembler includes: 

Zilog Z -80 Macroassembler (with 
the same powerful features as all 
our assemblers) 
powerful linker that will link up to 
128 files. Com files may start at 
any address 
Intel 8080 to Zilog Z -80 Source 
Code Converter (to convert all 
your Intel source to Zilog Syntax 
in one simple step) 
COM to Hex Converter (to convert 
your object files to Hex for PROM 
creation, etc.) 
52 page User Manual 

8086/88 Assembler 
with Translator $99.50 
Available for MSDOS, PCDOS, or 
CPM /86! This fully relocatable macro - 
assemblerwill asemble and link code 
for MSDOS ( PCDOS) AND CPM /86 
on either a CPM /86 or MSDOS 
machine. This package also includes: 

An 8080 to 8086 source code 
translator (no limit on program 
size to translate) 
A Z -80 to 8086 translator 
64 page user manual 
4 linkers included: 

MSDOS produces .EXE file 
CPM /86 produces .CMD file 
Pure object code generation 
Object code and address 
information only 

Linker features: 
Links up to 128 files 
Submit mode invocation 
Code, Data Stack and extra 
segments 
Handles complex overlays 
Written in assembly language for 
fast assemblies. 
MICROSOFT . REL format option 

Z -8000 Cross Development 
Package $199.50 
Instant Z -8000 Software! This 
package allows development and 
conversion of software for the 
Z8001, 8002, 8003 and 8004 based 
machines on a Z -80, Z -8000 or 8086 
machine. This powerful package 
includes: 

a Z- 80/8080 to Z -8000 Assembly 
Language Source Code Translator 
Z -8000 Macro Cross Assembler 
and Linker 

The Translators provide Z -8000 
source code from Intel 8080 or Zilog 
Z -80 source code. The Z -8000 
source code used by these 
packages are the unique 2500AD 
syntax using Zilog mnemonics, 
designed to make the transition 
from Z -80 code writing to Z -8000 
easy. 

All 2500 AD Assemblers and 
Cross Assemblers support the 
following features: 

Relocatable Code - the 
packages include a versatile Linker 
that will link up to 128 files together, 
or just be used for external 
reference resolution. Supports 
separate Code and Data space. 
The Linker allows Submit Mode or 
Command Invocation. 
Large File Handling Capacity 
-the Assembler will process files 
as large as the disk storage device. 
All buffers including the symbol table 
buffer overflow to disk. 
Powerful Macro Section - 
handles string comparisons during 
parameter substitutions. Recursion 
and nesting limited only by the 
amount of disk storage available. 
Conditional Assembly -allows 
up to 248 levels of nesting. 

Assembly Time Calculator - 
will perform calculations with up to 
16 pending operands, using 16 
or 32 Bit arithmetic (32 Bit only for 
16 Bit products). The algebraic 
hierarchy may be changed through 
the use of parentheses. 
Include files supported - 
Listing Control- allows listing 
of sections on the program with 
convenient assembly error detec- 
tion overrides, along with assembly 
run time commands that may be 
used to dynamically change the 
listing mode during assembly. 
Hex File Converter, included 
-for those who have special 
requirements, and need to generate 
object code in this format. 

Cross reference table 
generated - 
Plain English Error 
Messages - 
System requirements for all pro- 
grams: Z -80 CP /M 2.2 System with 
54k TPA and at least a 96 column 
printer is recommended. Or 
8086/88 256k CP /M -86 or MSDOS 
(PCDOS). 
Cross Assembler Special Features 
Z -8 -User defined registers 
names, standard Zilog and Z -80 
style support. Tec Hex output option. 
8748 -standard Intel and Z -80 
style syntax supported. 
8051 -512 User defined register 
or addressable bit names. 
6800 Family- absolute or 
relocatable modes, all addressing 
modes supported. Motorola syntax 
compatible. Intel Hex or S- Record 
format output. 
6502 -Standard syntax or Z -80 
type syntax supported, all 
addressing modes supported. 
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8086 and Z -8000 XASM includes Source Code Translators 

Z-80 
CP/Mt 

ZILOG 
SYSTEM 8000 

UNIX 

8086/88 ASM 
8086/88 XASM 
80186 XASM new 
16000(all) XASM new 
68000 XASM new 
Z80000 XASM coming soon 

Z -8000° ASM 
Z -8000 XASM 
Z -800 XASM coming soon 

Z -80 ASM 
Z -80 XAS M 

Z -8 XASM 
6301(CMOS) new 
6500/11 XASM new 
6502 XASM 
65CO2(CMOS)XASMnew 
6800,2,8 XASM 
6801,03 XASM 
6804 XASM new 
6805 XASM 
6809 XASM 
8748 XASM 
8051 XASM 
8080 XASM 
8085 XASM 
8096 XASM new 
1802 XASM 
F8/3870 XASM 
COPS400 XASM 
NEC7500 XASM 
NSC800 

IBM P.C. 

8086/88 
MSDOS 

IBM P.C. 

8086/88 
CP /M 86 

$ 99.50 $ 99.50 

nag 

OLIVETTI 
M -20 
PCOS 

$199.50 
199.50 
199.50 
199.50 
199.50 

$750.00 
750.00 
750.00 
750.00 
750.00 
750.00 

199.50 
199.50 
199.50 
199.50 

199.50 
199.50 
199.50 
199.50 

199.50 
199.50 
49.50 

750.00 
199.50 199.50 
199.50 199.50 

99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 

500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 
500.00 

99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 

99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 

$199.50 
199.50 
199.50 
199.50 
199.50 
299.50 

199.50 

99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 
99.50 

Subtotal $ 

Name 
Company 
Address 
City State Zip 
Phone Ext 

Make and model of computer 
system 

C.O.D. (2500AD pays C.O.D. charges) 
VISA or MasterCard #, Exp. Date (mo. /yr.) 

Signature 

TO ORDER. Simply circle the product or 
products youwantinthe price columns above, 
enter the subtotal at the bottom of that column 
and add up your total order. Don't forget 
shipping /handling. Total $ 
Check one: shipping /handling 

8 "Single Density ($6.50 per unit, 
51/4" Osborne $20.00 per unit for 
IBM P.C. Int'I. airmail) $ 
Cartridge Tape 
Apple (Softcard) cP M registered trademark of Olgnal Research Inc 

Kaypro DSDD 
other formats available, please call! #211 

Total Order $ 

DSOFTIM RE I 

17200 E. Ohio Drive, Aurora, CO 80017, 303 -752 -4382 TELEX 752659/AD 
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Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys.Very difficult. 

Before Avocet introduced its family of 
cross -assemblers, developing micro-pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet's cross -assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide. 

The Well -Tempered Cross -Assembler 
Development Tools That Work 
Avocet cross -assemblers are fast, reliable 
and user -proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun- 
dreds of other organizationsthat use them. 
Every time you see a new microprocessor - 

based product, there's a good chance it 

was developed with Avocet cross - 
assemblers. 
Avocet cross -assemblers are easy to use. 
They run on any computer with CP /M' 
and process assembly language for the 
most popular microprocessor families. 

51/4" disk formats available at no extra 
cost Include Osborne, Xerox, H -P, IBM 
PC, Kaypro, North Star, Zenith, 
Televideo, Otrona, DEC. 

Turn Your Computer Into A 
Complete Development System 
Of course, there's more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 

Text Editor VEDIT -- full- screen text edi- 
tor by CompuView. Makes source code 
entry a snap. Full- screen text editing, plus 
TECO -like macro facility for repetitive 
tasks. Pre -configured for over 40 terminals 
and personal computers as well as in user - 
configurable form. 

CP /M -80 version $150 
CP /M -86 or MDOS version $195 
(when ordered with any Avocet product) 

EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per- 
sonality modules. Self- contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross -assembler hex ob- 
ject files can be down -loaded directly. 
Commands include verify and read, as 
well as partial programming. 
PROM types supported: 2508, 2758, 
2516, 2716, 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 
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Avocet 
Cross -assembler 

Target 
Microprocessor 

CP /M -80 
Version 

CP /M -86 
IBM PC, 

Versions 
XASMZ80 Z -80 

$250.00 
each 

XASM85 8085 
XASMO5 6805 

$200.00 
each 

XASMO9 6809 
XASM18 1802 
XASM48 8048/8041 
XASM51 8051 
XASM65 6502 
XASM68 6800/01 
XASMZ8 Z8 

XASMF8 F8/3870 $300.00 
each XASM400 COP400 

XASM75 NEC 7500 $500.00 

NEW! XMAC68K 68000 $595.00 

(Upgrade kits will be available for new 
PROM types as they are introduced.) 

Programmer $429 
Options include: 

Software Driver Package -- 

enhanced features, no installation 
required. 
CP /M -80 Version $ 75 
IBM PC Version $ 95 
RS 232 Cable $ 30 
8748 family socket adaptor . $ 98 
8751 family socket adaptor ... $174 
8755 family socket adaptor ... $135 

G7228 Programmer by GTek -- baud 
to 2400 ... superfast, adaptive program- 
ming algorithms ... programs 2764 in one 
minute. 

Programmer $549 

Ask us about Gang and PAL programmers. 

HEXTRAN Universal HEX File Con- 
verter -- Converts to and from Intel, 
Motorola, MOS Technology, Mostek, 
RCA, Fairchild, Tektronix, Texas 
Instruments and Binary formats 

Converter, each version $250 

Call Us 
If you're thinking about development sys- 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 

CALL TOLL FREE 1- 800 -448 -8500 
(In the U.S. except Alaska and Hawaii) 

ISA and Mastercard accepted. All popular disc formats now 
available -- please specify. Prices do not include shipping and 
handling -- call for exact quotes. OEM INQUIRIES INVITED. 

Trademark of Digital Research 'Trademark of Microsoft 

AVOCET 
SYSTEMS NC: 
DEPT. 884 -B 
804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302 -734 -0151 TELEX 467210 

Circle 30 on inquiry card. 
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MODULA 2 

PASCAL, ADA, 
AND MODULA-2 

BY DAVID COAR 

A system programmer's comparison 

WHEN FACED WITH a reasonably large 
software project. many factors can in- 
fluence the choice of an implementa- 
tion language. Some are technical and 
some are not. In comparing Pascal. Ada. 
and Modula -2. I will deal with the major 
technical factors by using basic prop- 
erties that these languages possess as 
measuring tools. In each case. I will 
describe the relevant programming 
issues briefly and then discuss the three 
languages within that context. pointing 
out differences. commenting on the 
relative merits of certain features. and 
offering opinions concerning possible 
improvements. Since I'm focusing on 
the capabilities provided by the lan- 
guage features rather than the specific 
syntax used to invoke them. this article 
complements detailed descriptions 
published elsewhere (see references). 

Why did I choose these particular lan- 
guages? Over the years. Pascal has 
achieved popularity as an implementa- 
tion language. Nevertheless. its creator. 
Niklaus Wirth apparently never thought 
of Pascal as a true systems- implemen- 
tation language. Modula -2. on the other 
hand. represents a conscious effort on 
his part to define such a language. 
Modula -2 has facilities for hardware in- 
terfacing and allows many programmers 
to work together on the same project. 
Of course. these are the same goals that 
were established by the Department of 

Defense for the new programming lan- 
guage. Ada. Thus. Pascal and Modula -2 

are dif ferent attempts by the same per- 
son to design a programming language. 
while Ada and Modula -2 have different 
origins but the same stated goals. 

STRONG 'TYPING 

In most modern programming lan- 
guages you must declare each data ele- 
ment and routine before using it. First, 
you choose an alphanumeric identifier 
to serve as its name. Them specify its 
type. You know certain primitive types. 
such as integer. real. Boolean. and char- 
acter in advance (see table I). You must 
declare the others exphcitiy before 
using them. You may create new types 
either by making certain minor modifi- 
cations to previous types or by combin- 
ing one or more previous types into 
composite structures such as arrays and 
records. In any case. the type of an ele- 
ment completely determines its storage 
requirements and the uses to which it 
may be put. This is what is meant by 
strong typing. Typing plays a major role 
in all three languages by restricting the 

David Coat (POB 23489. Portland. OR 
97223) is a member of the technical product 

gaff of Floating Point Systems Inc. He received 

his bachelor's and nesters degrees in mathematics 

from the University of Calif aria at Berkeley 

His hobbies include skiing and classical guitar. 

way you can allocate and use data 
elements. 

STORAGE ALLOCATION 
In order to generate code for your pro- 
gram. the compiler must know the size 
and location of each data element you 
declare. The data element's type com- 
pletely determines its size. Its location 
normally is offset from the beginning of 
a multiple -element memory area The 
compiler assigns an offset of zero to the 
first element in the area. the second 
gets offset more than the first, and so 
on. The details of this algorithm com- 
pletely determine the resulting memory 
area's size. Each memory area location 
and the way it gets allocated depend on 
the kind of memory area it is. There are 
three possibilities: stack. heap. and main. 

Stack areas are contained within a 
large memory area called an execution 
stack. A special top-of-stack pointer keeps 
track of the execution stack's current 
end. When you call a function or pro- 
cedure. you change the top -of -stack 
pointer and the program uses the area 
between the old and new top -of stack 
for your newly called routine's data ele- 
ments. When the call completes. the 
program restores the top-of-stack 
pointer to its previous value and returns 
control to the calling procedure or 
function. 

amntinued) 
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THREE LANGUAGES 

Heap- memory areas contain a single 
data element, usually an array or a 

record. To use this data element, you 
must have a pointer to the heap -mem- 
ory area containing it. A pointer is a 

special kind of data element that always 
contains the address of a data element 
in the heap. Your program must explicit- 
ly allocate each heap area that it needs, 
using special syntax provided for this 
purpose. The address of each new area 
is stored in a pointer. Pascal and 
Modula -2 also have syntax for explicit 
release of heap areas, but not Ada. 

Main memory is allocated once when 
you load your program. A Pascal pro- 
gram has only one main -memory area, 
which contains all the data elements 
declared in the main part of your pro- 
gram and all the executable code. In 
Modula -2., each library module your pro- 
gram uses has a separate main -memory 
area that contains its data elements and 
the executable code for all its pro- 
cedures and functions. Similarly, each 
library unit of an Ada program has its 
own main -memory area for data 
elements and executable code. 

Ada is the only one of these three lan- 
guages that gives you explicit control 
over the size and relative location of 
data elements. In Pascal and Modula -2, 

an element's size, as well as location 
within each enclosing memory area, is 

controlled completely by the compiler. 
For most applications this is not a prob- 

lem. However, if you must generate or 
use data that has a predefined, exter- 
nal format, then you must have control 
over a data elements size and relative 
location within a record. 

Both Ada and Modula -2 let you 
specify an absolute address for a data 
element or routine. This facility, which 
does not exist in Pascal, is essential for 
implementing interrupt handlers and 
memory- mapped I/O (input /output). It 
would be nice if there were a related 
facility in any of the three languages 
that would allow you to specify a data 
element or routine's symbolic address 
for linking it with an external system. 

It's a little surprising that Modula -2 

has no mechanism for creating variable - 
length arrays. Instead, when you declare 
an array you must specify its type fully, 
including the range of acceptable index 
values. Because the upper and lower 
bounds for such a range must be con- 
stant, the number of elements in the ar- 
ray will also be constant. Modula -2 in- 
herited this unfortunate feature from 
Pascal with only one minor improve- 
ment. When you specify the type of an 

array parameter to a procedure or func- 
tion in Modula -2, you need not include 
its size. This allows you to use a 

parameter to pass different size arrays 
to a procedure or function. However, 
Modula -2 doesn't let you create an ar- 
ray whose size is determined at run 
time, which makes the language unnec- 

Table I: The data types available in each of the three languages are shown in the 

table. Enumerated types, records, and arrays are not primitive types; the others are. 

Strictly speaking, characters are a special enumerated type and strings are a par- 

ticular class of character arrays. 

Language Integer 'Types Real Types Structured Types Special 'Types 

Pascal 
enumerated 
character 
integer 

real record 
array 
string 

pointer 
Boolean 
set (bit mask) 

Modula -2 

enumerated 
character 
integer 

real record 
array 

word 
address 
Boolean 
set (bit mask) 

procedure 

Ada 

enumerated 
character 
integer 
short 
long integer 

real 
short real 
long real 

record 
array 
string 

pointer 
Boolean 
exception 
task 
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essarily restrictive. It should at least give 
you pointers to such arrays. 

TYPE CONFLICTS 

Each expression in your program 
belongs to two potentially different data 
types. One type comes from the way its 
used, because that tells you the type of 
data value it must produce. The second 
comes from the expression's structure. 
Given inputs of a specific type, each 
operator in the expression produces 
outputs of a specific type. So the ex- 
pression's data elements and the oper- 
ators that are used to combine them tell 
you what type of data value it will 
produce. 

If these two types are different, the 
compiler must decide how to resolve 
the conflict. In a strongly typed lan- 
guage, conflicts are generally treated as 
programming errors. This has one unfor- 
tunate consequence: an element's data 
type is not determined by its intrinsic 
properties but by your need to com- 
bine it with other data elements. In 

Modula -2, for instance, I learned to 
avoid cardinal (unsigned integer) data 
elements quickly because they could 
not be mixed with integers in expres- 
sions. 

Pascal provides almost no relief from 
the regimen of strict typing. There are 
few implicit type conversions, and func- 
tions for explicit type conversion are 
limited to ORD, CHR, TRUNC, and 
ROUND. With the function ORD you can 
convert an enumerated value into an 
unsigned integer. With the function CHR 
you can convert an unsigned integer in- 
to a character. The functions TRUNC 
and ROUND convert values of type real 
into values of type integer. The program 
has to handle other type conversions by 
using case statements, explicitly ini- 
tialized arrays, or untagged variant 
records. In particular, there is no safe 
and easy way to recover an enumerated 
value from an unsigned integer. All too 
often conversions that are perfectly 
natural from a conceptual standpoint, 
and which should be programmatical- 
ly simple, lead to the use of untagged 
variant records -probably the least safe 
construct in the language. 

Modula -2 provides a little more relief 
from strict typing. In certúin situations, 
it provides implicit type conversion 
when a value is assigned to a different - 

(continued) 
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MEMORIES SHOULD ALL 
BE MADE LIKE THIS 

All memories are good 
memories when they come 
from Cumana. Available for 
the Apple, Dragon, British 
Broadcasting Corporation 
and IBM personal computers, 
Cumana slimline disk drives 
are designed and 
manufactured to the highest 
standards to give outstanding 
performance and quiet 
operation. 

Supplied with an extended 12 
months warranty and fully 
assembled and tested before 
packaging, Cumana slimline 
drives are available in single 
and dual versions. All power 
and interface cables are 
supplied with the drives to 
enable you to plug in, switch 
on and go! 

I,IIIVI 

[«UMANA 
The best name in memory 

Cumana, Inc., Orangewood Business Center, 
1701 East Edinger, Suite E12, Santa Ana, 
CA 92705. Call: (714) 953 -7622. 
Cumana Ltd., Pines Trading Estate, 
Broad Street, Guildford, Surrey, England. 
Tel: (0483) 503121. Telex: 859380. 
Apple Is a registered trademark of Apple Computer, Inc. 

The British Broadcasting Corporation Microcomputer is 
manufactured under licence by Acorn Computers Limited. 
Acorn is a registered trademark of Acorn Computers 
International PLC. 

Dragon is a registered trademark of Dragon Data Ltd. 

IBM is a registered trademark of International Business 
Machines Corporation. 
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Listing I: This listing shows how subtypes and derived types are declared in Ada. In 

Ada, everything between the ' =' symbol and the end of line is ignored by the com- 

piler. Text included in this manner may be used to explain the details of a program. 

Subtypes and Derived Types in Ada 

TYPE day IS (mon, tue, wed. thu, fri, sat, sun): - an enumerated type. 
SUBTYPE weekday IS day RANGE mon..fri; - a subtype of the type day. 
- Values of type day may be stored into data elements of type weekday 
- and conversely. 
TYPE midweek IS NEW day RANGE tue..thu; - a new type derived from the 
- type day. Values of type midweek may not be stored into data elements 
- of type day or weekday. Similarly. values of type day and weekday may 
- not be stored into data elements of type midweek. 
SUBTYPE nibble IS integer RANGE 0..255: - a subtype of the type integer. 
- Values of type nibble may be stored into data elements of type integer 
- and conversely. 
TYPE byte IS NEW nibble: - a new type derived from the type nibble. 
- Values of type byte may not be stored into data elements of type 
- nibble or integer. Similarly, values of type nibble and integer may 
- not be stored into data elements of type byte. 

ly typed data element. For example, you 
may store a cardinal value in an integer 
data element and a positive integer in 
a cardinal element. However, neither an 
integer nor a cardinal may be stored in 
a real element. There is a slightly richer 
set of functions for making explicit type 
conversions. In particular, the function 
VAL allows you to recover enumerated 
values from unsigned integers. Addi- 
tionally. certain types have a built -in 
function that shares the type name and 
converts input values of that type. The 
drawback of this feature is that it ap- 
pears to be system dependent because 
no computation can be performed in 
making the conversion. Consequently. 
use it with care if you intend to move 
your software from one system to 
another. 

Ada is similar to Modula -2 in its en- 
forcement of strict typing. For certain 
well- defined types, there is a built -in 
function that shares the type name and 
converts input values into the particular 
values of that type. This means that 
many type conversions are reasonably 
easy. Moreover. the collection of type 
names that can be used for sharing and 
converting is well defined, and the 
results are independent of any imple- 
mentation. All of this is a definite im- 
provement over Modula -2. 

Ada's implicit type conversion is 

based on the notion of a subtype. When 
a type is created by placing restrictions 
on another one, it is called a subtype 
(see listing 1). Its values may be mixed 
with expressions of the original type, 
and values of either type may be stored 
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in data elements on the other, as long 
as the constraints of the subtype are not 
violated. While subtypes (called sub - 
ranges) exist in both Pascal and 
Modula -2, Ada tries to make their mean- 
ing more precise. 

DERIVED TYPES AND 
OVERLOADING 
Ada further refines strong typing by in- 
troducing the notion of a derived type: an 
exact copy of another logically distinct 
type (see listing 1). Derived types allow 
you to have look -alike data types whose 
corresponding data elements cannot be 
confused with one another. In order to 
make the derived type an exact copy of 
the original, Ada gives it logically 
distinct copies of each original opera- 
tion. While this feature seems reason- 
able at first, it has some undesirable 
side effects. To understand them, how- 
ever, we must first discuss another 
distinctive Ada feature, overloading. 

7Wo elements of your program are 
overloaded if both are visible and have the 
same name. In a strongly typed lan- 
guage, overloaded elements normally 
cannot be confused with one another 
as long as they have different types. In 
spite of this, both Pascal and Modula -2 

prohibit overloading. Ada allows it, but 
only for procedures and functions. An 
Ada procedure or function call may 
refer to any one of several routines with 
the same name. The compiler then 
chooses the correct one according to 
the number of its parameters, the type 
of each parameter, and the type, if any, 
of its return value. 

Overloading is closely associated with 
another distinctive Ada feature, the 
ability to redefine basic operators such 
as addition, subtraction, and multiplica- 
tion. lb do this, you simply declare a 

function that has the right number of 
parameters and use the appropriate 
symbol for its name. If you have defined 
a collection of operators, you can use 
them in an expression with values of the 
correct type exactly as you would use 
any ordinary operator. One desirable 
consequence of all this is that it lets you 
create versions of the basic operators 
that mix types in a more or less ar- 
bitrary way. 

Another less desirable consequence 
of overloading comes from the rules 
governing types in general and derived 
types in particular. There is a set of 
operations for each type in your Ada 
program. Each set of operations is a 

procedure or function with at least one 
type- oriented parameter or return value. 
The operations belong to the type 
either because they were inherited by 
the type or because both the type and 
the operations set were declared in the 
visible part of the same package. 

Now consider the following situation. 
'Types xl and x2 are declared in pack- 
age x along with a procedure q whose 
parameters are of type x I and x2. In 
package y. type yl is derived from x1, 

and type y2 is derived from x2. As men- 
tioned earlier, a derived type inherits a 

copy of each operation belonging to the 
original type. Inside y there are now two 
procedures named a one with param- 
eters of type y I and x2 belonging to y I, 

and one with parameters of type xl and 
y2 belonging to y2 (see figure I ). Of 
course, you probably wanted a pro- 
cedure with parameters of type y 1 and 
y2, but to get it you'd have to explicitly 
declare it. And that would not be the 
end of your problems. The literal values 
for types x I and y I are indistinguish- 
able, as are those for x2 and y2. So a 

call on q that substitutes a literal value 
for one of its parameters will be ambig- 
uous inside y, unless the literal value is 
appropriately qualified. What makes 
this ambiguity especially frustrating is 
that there is really only one procedure 
q. The copies are merely pseudonyms. 
Ambiguity regarding a literal value's 
type is probably unavoidable. Neverthe- 
less, the automatic proliferation of over- 
loaded procedures and functions that 
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occurs in the Ada language seems un- 
reasonable. 

INITIALIZATION 

The problem of initialization is related 
to strong typing and storage allocation. 
When you declare a data element, you 
often might want to give it an initial 
value. Occasionally, you might even 
want to specify an initial value for all 
data elements of a given type. This 
would let you document important 
properties of such data elements. For 
stack and heap elements, convenience, 
documentation, and control centraliza- 
tion are the major advantages provided 
by initial values. For main -memory data 
elements, however, the initial value's 
primary virtue is efficiency, since the 
loader generates them from a map at 
run time. If you don't generate them at 
that time, you wind up with two copies 
of each initial value in main memory. 
The list of hardware instructions that 
must be executed to initialize the data 
element will contain one copy, while the 
data element itself will hold the other 
once the hardware instructions are ex- 
ecuted. In addition, there will be hard- 
ware instructions to write the value in- 
to the correct memory location. For a 
large table of error messages, this could 
lead to a significant increase in memory 
requirements. 

Beyond some reasonably simple syn- 
tax extensions for declarations, a 
strongly typed language must have 
facilities for creating structured con- 
stants if you want to implement initial 
values. Otherwise you can't describe the 
initial values for compound data struc- 
tures such as records and arrays. Ada 
is the only one of the three languages 
that supports either declarations or 
structured constants. The decision not 
to include these features in Pascal and 
Modula -2 presumably was motivated by 
a desire to keep the language as sim- 
ple as possible. Most Pascal implemen- 
tations have extensions in this area, but 
they differ substantially and will cause 
problems if you want software that is 
easy to move from one system to 
another. 

STRUCTURED CONTROL 

The data elements in your program con- 
trol its behavior. Depending on their 
contents, you may decide to examine an 
input value, compute a new value for 

one of them, or produce an output 
value. Statement lists in the body of the 
program specify these actions in detail. 
Program execution is basically sequen- 
tial in nature. At any given instant only 
one statement controls your program. 
Certain kinds of statements let you 
transfer control to either a different 
statement list or to another statement 
within the same list. In the absence of 
such explicit transfers, however, the pro- 
gram executes the statement list in 
order, starting with the first one. All 
three languages provide essentially the 
same facilities for dealing with this type 
of deliberate, sequential control. Ada 
provides two additional control mech- 
anisms, the rendezvous and the excep- 
tion, but both have serious flaws, and 
the rendezvous is not an appropriate 
construct for a low -level systems imple- 
mentation language. 

SEQUENTIAL CONTROL 

All languages let you explicitly transfer 
control from one part of your program 
to another. The GOT° statement is the 
most primitive example of such a fea- 
ture. It lets you jump to a more or less 

arbitrary location within the same list of 
statements. Often, a particular relation- 
ship between two or more data ele- 
ments. such as x + y = z, is consciously 
preserved for a number of consecutive 
statements. Because you run the risk of 
destroying such relations whenever you 
jump into the middle of a list of state- 
ments, you should use GOTO state- 
ments sparingly. Good programming 
languages discourage explicit transfers 
by providing more structured methods 
for altering the flow of control, e.g., pro- 
cedures. functions, conditional state- 
ments, and looping constructs. Ada and 
Modula -2 transfer control similarly and 
both are a substantial improvement 
over Pascal. 

In both Ada and Modula-2, a pro- 
cedure's or function's return statement 
lets you cut off its execution and 
transfer control to the place where it 
was called. However. when you invoke 
the return statement to get you out of 
a function, you must always supply an 
appropriate return value. Unlike Pascal, 
neither Ada nor Modula -2 have a spe- 
cial data element that contains the 

(continued) 

OVERLOADING 

PACKAGE x 

TYPE xl 

PROCEDURE q 
(USES xl AND x2) 

TYPE x2 

PACKAGE y 

TYPE y1 

PROCEDURE q 

(USES y1 ANO r2) 

PROCEDURE q 

(USES y2 AND r]) 

TYPE y2 

Figure I: Procedure q in package x has parameters of type xl and x2. 'Ripe yl in 

package y is derived from type xl. lype y2 is derived from type x2. As a result, 

package y contains two procedures named q. One has parameters of type yl and 

x2. The other has parameters of type y2 and xl. If you want a procedure that does 

the same thing for yl and y2 that the original q does for xl and x2, you will have 

to declare it yourself. If you call it q. it will be overloaded with these two other 
procedures named q that you got for free. 
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7400 
NINA P149 hita M 11e. flpp /rke 
59420N 14 15 21114111 14 29 
57401N 14 .25 $514135 11 35 
574025 14 25 5514715 lI .35 
5514035 14 25 357455 11 45 
551105 11 25 351119 9 35 
5574355 14 25 5111119N 14 4.95 
55740621 14 15 551150 14 .19 
551075 11 29 511829 14 149 
5511085 14 25 51474835 11 59 
511094 11 25 571835 16 59 
5574105 11 25 51174865 14 35 
5971119 14 25 51174894 16 2.25 
0/4129 11 .49 574911 14 39 
571139 11 39 5974915 14 79 

57114149 14 49 574925 14 39 
57/15 11 .25 571935 14 39 
571175 14 25 574915 14 59 
51,171205 14 19 574955 14 .19 
55/4011 15 49 54965 16 19 

5571225 14 .19 5 74975 16 3.25 
5574235 1f .59 551/1009 74 1 95 
5571259 11 29 511105 14 119 
5/4265 14 29 5741059 14 1 19 

5574379 14 25 211141119 14 .21 
9171255 11 59 511111515 16 .79 
574305 11 25 3911119 24 1 19 
571325 14 29 391412114 14 39 

5871316 11 25 5511122N 14 69 
574385 14 29 561111235 16 49 
5371395 11 59 5111159 14 45 

517404 11 19 511126$ 14 as 
5I4IIN 11 89 59141325 14 .19 
55744211 11 15 5111365 11 69 
511439 II 125 511711115 H 69 
551444 H 125 5711125 lf 395 
5745N /1 69 591111311 21 395 
5571465 9 69 S511145 24 3 95 
591411N lf FA 511711459 1f 59 
5974185 11 9 55111115 lf 119 
5511504 14 0 51174118N 11 1.19 

5571591 11 19 511150N la 1 19 

511/4535 14 19 5711515 II 59 

551455 11 19 5111525 14 59 

5571595 11 25 511141539 11 9 
SN116011 N 39 SN111516 21 1 25 
554709 14 29 0741559 H 59 

Namara 4 Pins al .4,91.0 
IN easy S515 punka. 

M N0. Pins Poo 

SN741569 16 59 

55711576 16 .59 
SN711604 16 9 
54711619 16 .9 
$9111626 16 69 

SN711636 16 69 

5117116411 14 69 

54711656 16 69 

Sf1711664 16 89 

S074167N 16 2 95 

51171170N lf 1 29 

S07a1m 74 4 95 
31/711741 16 69 
511741740 16 69 
5974175/ 95 69 

347117141 14 9 
3974779 14 69 

S471119 16 1 19 

511711501 tI 9 
S11111816 24 1 % 
54711829 lf 119 
59741849 if 2/9 
567/1855 11 2 19 

SN141905 16 69 
SN711911 lf 69 
511192N 16 69 

5711935 16 69 

SN141919 16 69 

$91119511 16 69 

SN741966 14 IS 
SN741976 14 09 

$4741911 21 1 19 

5974199N 14 119 
$17,9119 16 1 19 

SN742516 16 79 

071776N 29 2 19 

0712796 16 79 

5411283N 16 149 
51171280 15 7 95 
56742558 H 795 
5N113654 16 55 

54746611 4 55 

511436711 16 .55 

5974569 16 55 

5N1439011 16 119 
54749N N 149 

1550 14 25 
741501 14 25 
11002 11 29 11002 14 55 
I4013 14 25 74593 14 55 
711501 11 71095 11 79 

711505 11 35 74159 1f 89 
7109 14 29 745107 14 39 
111509 14 29 14510 11 39 
715520 14 29 745112 1f 39 
711511 14 35 745113 11 39 
11012 14 35 7165111 14 39 
741513 14 39 710121 11 49 
71014 14 59 745123 11 59 
711515 14 35 745125 11 59 
711520 14 29 145126 14 49 
7554 14 29 145131 14 59 

141511 18 19 1451]] 16 59 
741526 14 29 105136 14 39 
715527 5 29 110131 H 89 
14528 11 35 145139 11 79 
741530 14 29 7415151 16 59 
745533 14 39 710153 16 59 
711533 14 55 745164 24 129 
145537 14 35 05155 16 69 
75538 11 35 715156 16 59 
111510 14 19 7115157 16 69 
741542 11 55 7115158 11 59 
15517 16 75 7155160 16 69 
74048 16 75 7115161 16 69 
745519 14 75 1455162 16 69 
745551 14 25 1115163 11 69 
745554 14 25 145164 14 69 
745555 14 29 1115165 H 1 19 

745573 14 39 7415161 9 1 19 
75571 14 49 7115169 11 119 
75575 16 39 7115110 11 I 19 
741516 16 39 7115173 16 69 
741578 11 39 1415171 11 69 
745583 16 65 7415115 16 9 
15585 11 99 la 5101 11 7 95 
145586 14 39 1155190 16 89 
14559 11 55 r 7115191 16 89 

1459 14 ss 
14502 14 35 
74503 14 35 745111 14 55 
7450 14 15 715133 /1 45 

7457 11 45 715131 i6 50 
14506 14 39 115135 li 69 
7450 14 39 145136 14 r 39 
74510 14 35 745131 16 99 
71511 14 35 745139 16 99 
71515 14 35 74140 14 55 

71520 14 35 745151 16 99 
74577 14 35 145153 16 99 
14530 14 35 74151 16 9 

14537 14 45 74519 16 99 
14538 14 89 74162 16 49 

11510 14 39 74171 16 19 

14551 14 35 745175 16 19 

74561 14 39 14155 16 19 

7e565 14 A 745191 16 19 

71571 14 .55 74195 16 19 
71515 16 2.49 11519 14 49 

7154 14 55 745200 21 25 
715117 16 55 45141 20 25 
45113 14 55 745242 11 49 

74S /PROMS 

740191 4 79 
755193 9 79 
7455191 H 69 
74519 H 69 
745197 11 79 
7115221 11 BY 

741500 21 109 
155241 20 1 D9 

7115212 11 1.09 
7115743 11 I D9 

7115211 70 149 
7455215 20 1 49 
7115217 16 1 09 

1115245 16 1 09 
7115249 16 1 09 
7115251 16 59 
7115253 16 59 
7155257 16 59 
7155258 11 59 
7115260 14 59 

7115266 11 9 
7115273 20 I 19 
7415179 11 49 

1155153 16 69 
141509 11 89 
710293 14 79 
711529 11 89 

7115352 9 1 29 

7455353 11 1 29 
7415365 11 49 

7415366 11 49 
7455361 16 19 
75 5368 11 49 
7455313 20 1 9 

7415174 20 149 
7155375 16 69 
7115386 14 15 

455393 14 19 

141519 16 49 
7115670 16 49 
51095 21 19 

811591 20 19 

14514] 14 

1414 p 
715251 16 

745753 16 
745757 5 
745258 16 

715260 14 

745280 14 

745287 16 

715288 16 

715313 20 

145311 20 
145387 16 

7aS111 Io 

]a5172' 20 

7411] 20 

14541 71 

74175 24 

14520 16 

145571 16 

74557r IS 
745573 II 
715940 29 
715911 ta 

49 
19 

19 

19 

19 

19 

19 

95 

95 
49 
49 
95 

95 
95 
95 
9 
06 

95 

% 
% 

95 
49 
49 

MICROPROCESSOR COMPONENTS 
MICROPROCESSOR CHIPS 

M 90. P4s FUnglan Price 

COPI802 10 CPU 52 95 
2650 10 5111 125091 9.95 
1955351 40 Sy alroncos130 MlellteIS10 HIS 
845605 10 61849,12594 595 
142565029 40 4511 w /C33I a13145 995 
6909 40 CPU -B d:llnkrnal C1451 1515e 1195 
6609E al CPI.' -6 bl 141001 Crock) 195 1495 
11650331 40 Mall -8.5; 5 95 

19590399 40 CPU SDI capd 5111293 5 5479 5 95 
1953001ó 40 CAL 17581505 5591) 9 95 
1151019 40 Cn1161 Wes 101.11 19 95 
15590739 40 CPUs /10uc Merolnlnpeler 2995 
520854 4 CPU 495 
9006 10 CPU 16 615911 1195 
8089 10 2P413/16.51 495 
1155 C IIMDS RAM I/OP9Nlmer 6.95 
NIB C RA55EP939 SPU 2495 -Z80, Z804, Z808. Z8000 SERIES 
250 40 CPU 11509801111741C/ 1464 1395 
2 4)L1C 78 24951' me r Cr col 395 
120-04R1 40 0a'ASyynrIca pnp1g Rec /Trans 0995 
280 054 40 á0c1 Mbldry Access Cacu1 9 95 
2104310 40 Pa ,as ei 110 macaw 2011,94, 395 
280510/0 10 Serra l IO II,CB and 8425B3ded) 12% 
1/0510/1 C Sea NO )lacks 01931 0.95 
120510/2 10 Senail /O I IKSS5VNC81 1295 
180510/9 40 Snot l/0 12.95 
280A 10 081419639201141E190C 1) 1 MN 149 
11101010 a Cou9er)nxr Gout 4.95 
191.0881 40 0ut4syn3rmrousllec.R11M 99 
1901 MIA 40 Nut Memory A ,mMC I%il 1295 
401-%0 40 Pral l /olneoefaosalr 195 
1908.51010 10 Serial I/O 51.05 250 Rag bated) 12 9 
2204510/1 40 Small/0 (l irks 0141 12 9 
180510/1 40 Seal /O(Laois SYNCIN 12.95 
7.808510/91 40 Seal I/O 12 95 
1909 42 CP816035076 /6110 995 
11300CTC 78 Coun:n Eimer Cerial 12 9 
/4i,D1N1 C DM. A wren 9aalnllrallprfe 19% 
1208-510 40 Parar l /Olnela(UCpmgw 12.95 
28001 4 CPU Severed 11.45 
22032 40 CPU Nan Signentd 31.9 
21030 40 Sena Canal 000110 44.95 
15035 40 Counter /I me 6 Pamkll /OUNI 29 95 

6500/6800/68000 SERIES - 
MC65024 C UPU wan cl04 74014 1219111 
505520 10 Pero heal 1115 41411. 
026800 10 511,1 
8062020 10 IAPu Halo cross am RAM 
MC6809E 40 CPU)` 5941 Enn 1uß 11 ochrnor 
MC6821 10 Peripheral mler *04411 MC60201 

MC6828 24 Pnuly In'.ern,pl;' 4d er 

02685019 24 As214lno442COmm6 /ga Iel 
1426852 14 Synchronous Serra 0414 AÓ40111 

MC6860 24 06960959040 MODEM 
.426800011 II MPU 16.941185154) 

4C641IIIP 42 General Purpose lall A8apier 
141068652P2 40 Own Prloyai Comm Canlrael 
626466150 25 51111110 Proda Comm inl 
140161164 24 646 EPROM 1450ns1 
516522 10 Penpner41011 Adapter 

8000 SERIES 

15510301 5 CPU 
9551151 M 128 Brie 5M 12641/0 
8156 10 945 wail I /OPOn ad 114, 
11502 C9 20 034 0 818810 P.51*(7.4378 
05712 24 8 bd 1r5M/Cu1p.a 11454171 
048211 24 RwtyrnwOlICanml 
0616 16 535nU401B4s69411 
01B2a 16 CIal Gelnam/Omer 
068225 16 Sus 7rver 
910221 a 5y53n Cora./Bus Omer 11154281 
052238 a 515711 04944,145081 
168243 71 I /DE,pa]erlar45Se'es 
IN 59715 18 16-Key Key14414 Encoder 174095) 
11158716 20 2041ey Kry5o.d Encoder 17109231 
1165241 21 95P4y 04014910 17409111 
1958245 21 DSpar C01lrn69r1110912) 
19532501 10 Asyn Cam Element 
019551 a Wag. Conn (/0(115447) 
058253 24 Pop 1111541,a 
CP8255 10 Plop Per$38015IP11 
078251 40 Pep 051404/00 
DP8259 28 Pap Mkt up 0A%9 
359575 40 Pp9 CPT Cal. mer 
09779 40 Pep.Yeyea/6 /O941nktc. 
8261 ID Ca4Genennrmnwl 
0903 20 89//05010 0" 0419410 1151 
090a 20 221 B.DNOanilRecnwr 
0001 29 251 9. 3UIMMI Recestr 
0a79 20 5'51 11 3 916112 41 Reeser 
09310 29 0417 Lat hedPer 4Nra Dr1yr 
Nat 5 Ba /Urw PtfprerAlwwae 
9756 4 1696P099 69al1/0 

OISE CONTROLLERS 
551711 -1 42 99e 011541 
401791 M Singe/OW Cens/ran. 
101193 0 SS1pe/00590e1aIy 11r61 
50119 M Ora Der1ey /5090 5e14í INw 1 

501797 40 Osa Oenbly /Sde Select )rue 

SPECIAL FUNCTION 

0500750N B Owl 605Clec6 Outer 15911 
050026015 0 Owl 5905CNCI9rver15921 

11552651 
a CommuncaUacnp 

6034105 16 FSOpy PO 14441/m System 
995816745 74 Mcronae554 tel inlec,514 
9%817445 16 9.cro 0509lale ten Clock 
035525 40 MCmanVdlerw /64á9415M 

ami Duet, LED 0r4e 
[55432515 40 McmagleMa w/64091R55 

801911 LID Den w/1 ga s Im 
001709 20 37 5e9810 Ina 04 120'000691 
1.553694444 1 Peg 05014 wallow 166159 
66536451 1 Pop Osabon /1520 11066n 

6 45 
1% 
2 95 
7 95 

14 95 
2 95 

15 95 
9% 
3.95 
5 75 

1% 
49 95 

9 95 
24 % 
995 

24.45 
19 

2 95 
13 % 
6% 
219 
225 
7 95 
I.% 
7 75 
775 
3 49 
1.19 

95 ] 
1 49 

/95 
8% 
8 95 
0% 
119 
6% 
119 
5% 
6% 

2995 
4 95 
9% 
]% 
2% 
t% 
2 95 
195 

79 
% 
% 

4 

16 95 
19 95 
29 95 
2995 
7995 

249 
1% 
5% 
4% 
5% 
7 95 
5 95 

5% 

3 25 

1 79 

I 95 

M No. 1.4 DYNAMIC RAMS 599 
1103 IS 11241 00001 99 
4027 16 401541 17605N . . . . ......2.a9 
4116112 16 15.]&41 115041 1 59.2/ 1195 
4116113 16 16. ] 6441 1290 1 69.5/12 95 a 1414 1 6 16.36111 125014 1 49 She 95 
416111156 11 65,53611 1150s 695 - 5/19 95 
41646200 11 65 53611 119m 5.95- 6/4 95 
4115261 f1 10141 30095 498/195 
SM5297 22 2011.1 13115691. no 
445110 11 406,1 1250ns MK1096 4 95 

115920 N 
22 II,I 120Ot5 2107 ] 95 

141452932 16 16.154.1 15Ons 
555190-] 16 16 38411 j200ns 169.1/12 , 
555091 16 16 ]BI,1(250ns 1 49. B/1095 
545195.3 1f 6191.1 1205n5 169 

STATIC RAMS 
1101 16 a6at 70ns) 1.49 
2101 22 25614 435 %18101 

O 210 16 10241 356951 9 
21102 16 10241 45011 L P 119 
114 10 2560 45001 1111 295 titt 16 256.4 4544161505 195 
2111 II 104.4 450r1e) 1.49 709.95 
21111 14 1094.4 5060 1 P I .9S . 4/ 11 95 
21142 11 1014.4 20011 1 75.5/1195 
211aß 16 10241 ponsllP 2291/1195 
7117 11 1096,1 tOnsl 1 95 

218 10 1071,1 70ni1. /.% 
M51595 10 tO141 15ons) 3 95 

114540147.45 70 1071,1 150%1 
50mICMD5 
50,15) 4344 

1146116113 ll 2010 i516s10005 
866110 ll 2084 201610106 
XM6116551 14 2054 235ns1lP 0505 
6967641-15 29 1191.5 15041 CNOS 
/657641615 a B1966 115011) LP C1486 
71.500 4 2541 1800) l P 

Sí01 21 156.4 
555257 II a064l 

7 95 
95 

1% 
5 95 
/ 95 
5 as 

45 95 
1995 

695 
7489 IO 141 (5080) 3101 3 95 
740920 22 25601 1150111 3 95 
740921 IO 15644 1150ns) 0905 3 95 
740929 16 10241 1255,11 0 905 165011 3 95 
740910 II 10141 1150151 068/5 (65111 3 95 
7509 16 161 13595193105 1 95 
74452700 16 75641 110151 93110 3 95 
715206 11 15641 16015193111 3 95 
715769 16 1641 051513101 3 95 
67510 16 10141 15201) 0 

,J193115) 
3 95 

67525 II 
PROMS / PROM$45791 

115 

17024 24 2564 185 495 
2738 21 10148 450ns) 3 95 
77385 24 10114 550111 51400216 2.95 
1952516 21 20184 15Ons) 7716 5 95 
17152537 21 40%48 45Ons) 9 60753 6 95 
1452564 a 8192,8 1513n51 14 95 
1557716 24 20184 450341369140 995 
l /t6 24 201808 450141 1 95 
27161 24 20805 350 15 5 95 
271605 21 2084 550 51 119 
2732 21 1096,8 45015 6 95 
273245 21 10954 30011) 7 95 
21324,1 24 10954 45011) 2110 695 
273101 24 1095,8 550111 5 95 
11550.4 21 10114 150%1 2 95 
77644 0 0192,0 450111 5 % 
77643 28 81920 300011 1055 
995200 24 5121811u I 4 95 

9099764 24 815208 150%1 21 95 
2714 4 163840 15onA 121K 6150M 2995 
745100 16 3248 PROM D C 163361) 1.49 
745287 na 25641 PROM 15 16301.11 195 
715258 16 3248 PROM 15 16331.1) 195 
745317 16 256.1 PROM 0 C 163911 195 
745471 25 1564 PROM 1 5 1630911 5 95 
7641 a 51hß PROM T.S. (6]1911 1 % 
745473 25 512,1 PROM 0 C 16341 4 95 
745474 14 51218 76374 0,3.(044152906 4 95 
74545 24 512,8 PROM O C 163101 495 
745476 IS 1041 PROM 7 S 6 95 
145178 0 1041 PROM 1 $ B 95 
745570 16 51281 PROM D C 163051 2 95 
745571 IO 50,4 104 T S 163061 2 95 
745572 IS 10141 PROM DC 863501 495 
745573 IS 101,1 PROM T S 015130 4 % 
82573 9 3I4 PROM 0C.117S18 2 % 
025115 24 5114 PROM I S 1275151 9 eS 
875113 9 305 PROM T S 127519 2 95 
01514 16 256,4 PROM O C 1275201 295 
815129 if 255.4 PROM 7 s 5209019 295 
105131 IS $7211 PROM D C 1275119 3 95 

815115 N 208,4 PROM I $ (1ß0t4.910) 9 % 
81019 N 2058 18001 14 95 
55191 N 05.4,0 13001l 159 
D617511 N ION* PROM I 405 C 1117 9 % 
09/751/15 24 1014 195M I S 1/151/11 9.95 
0575195 IS 200,4 194 O C 1925115) 995 

0148701151 N 2000 PROM 15 1125115/ 9.9 
05/1519311 14 10141 P955 0 C 10151915 1495 
01.11519111 24D21NtAc61Si1>idP151911 1495 

OCIO Writes DC / DC Comet 4 514 to .99 2% 
603470P II 18001 1)09 Pea AMP System 4 95 
6015417 16 7-51 (NA 09141111104001471051 149 
uCIa910 II OS II 5/4 00 41114, I$SC08085019 225 
Á000503011 20 651 AID [ornerier' a ( /14581 4 95 
,000604 208 01 1/0 Coma51111581 3 49 
DA0D806 16 B'b11071 CamMl 10 78% Lin I 

1 95 
AOCD 9 285- b14/000N4511 -Cal Mull I 449 
0295117 10 B OU 4/00956951 116 -Cal 544111 I 9 95 
OACI 00 2110 In D/A Cony 1.4150 Camp 10051:1795 
0401008 20 10.5I D/A Cony 5,410 Camp 1020'/,16% 
0401 2D 16 111 to D/A Caw 107 %lm I 795 
0AC 1 22 16 10'l41 D/A Cony 10 209 lm I 5 95 
04C1222 1112' %I D/A Cony 10 20% tin I 6 95 
153341 ClIsIanI Current Source 119 
003 7 lemperaiur14anslaer 110 
553941 Temp Comp PrIC Rel 15o,m /CI 500 
01.518134 40 301 Baud 5111116011 3 95 

Digitalker 
DT1O5O - Applications: Teaching aids, 
appliances, clocks, automotive, telecommunica. 
lions, language translations, etc. 
The 011050 II a standard DIGITPLKER Filencoded with 137 separate 
and useful words, 2 tones, and 5 dlllarenl silence Meations The 
words and longs nave been assigned discrete addresses, makiIO 1 

possible to output single words or words concatenated into phrases 
or even ententes. The -'nice" output of the 011050 is a highly in- 
51111151e male 05ce. Female and children's voices can be synthesl4' 
ed. The vocabulary is chosen so that it is applicable to many pro. 
ducts and markets. 
The 00050 nansisls al a Speech Processor Chip, 5551104 p0-pinl 
and Iwo (2) Speech ROMs 1919521645591 and MM5 21615 5 9 2 (21.pIn) 
along with Mster Word II.1 end a recommended schematic 
d1.gram an the pplkellan 555.1. 

071050 DigitalkerTN $34.95 ea. 

MM54104 Processor Chip 514.95 ea. 

DTI 057 - Expands the OT1050 VIDabSYry 11511131 to over 260 
words. Includes 2 ROMs and specs. 
Pan No. 011057 524.95 ea. 

*Evalwlian 
Kits 

M N0. 1ns 
704504 28 
1055/91 21 

7117600. 40 
{E020'N 
117E9801 40 

1101051 10 

Facto 
CMDSPecrs,ol rimer 
Stpwaen Crop 471 

]'h 0$14 /01500 Orne) 

3'A 05110051019 w 7106 67116 
IC Circuit Boas DspOy 
3'.415% 4/01ilD D,an 

1101EVINd 40 le Ca cul Board Osp; 
1116051 40 3/1 090/010005 60 
7201105 I ow flattery Vol In0Calw 
177155 24 CMOS L EOSIOwatlh )mer 
127EY /61 24 Stopwatch Crap. 811 

72U6GPE 16 Tone OeneOlw 

7205C5/51 16 Tone GeleOtICnp OTl 
120141P0 14 OmI4k4 CanXaw 
72074E14/14r N Frog camer Crop XII. 
7215PG 24 4 Sum CMOS SlnpwatcMlI 
121551/61 N 4 Funs Showtcn Ohm. SIL 
1210419 2$ 8D9IUr,v Canter C4 
1115011 20 5 Ogg Fag 04u4r C C 

121111 24 4 D9 t1E0Up/ Down Cower C 

1717AI4 11 1 0911E0Up /0OwnCCU01010 
1224105 C 50055 0,911.1400iner45 
522145/K,1' 40 5 ions iron Couler 014 Ill 

Pnca 

1195 
19 % 
9 95 

19 % 
3495 
1195 
2995 
1695 

2 25 

1295 
1195 

4 95 
7 95 

595 
7 95 

13% 
14% 
2995 
1995 
10 95 
1195 
1095 

7495 

130009 1983 INTERSIL Data 

' 

ook 113560.1 .... 9.95 

74HC High Speed CMOS NEW 
PRODUCT! 

74[30 
710302 
749003 
741004 
7419504 
]150a 
741010 
71C11 
74611 
19C20 
151C11 
75100 
laC]2 
79017 
1005, 
111056 
7411073 

781071 
141C75 
741076 
1Me55 
7411016 

70057 
74010 
74[112 
70203 
7äC125 
74[1]2 
1x137 
7410131 

59 

75 
59 
65 
9 
59 
59 
IS 
9 
59 

89 

75 
9 
75 

15 

79 

79 

9 
99 
99 

i% 
0 

1410135 
700141 
710151 
05153 
1010151 
74C 157 
7111[19 
700120 
116161 
7190182 
100163 
7»[164 
1416165 
141[190 

II 9 
II 119 
I 89 

II 9 
la 249 
If 89 
16 89 
16 129 
16 r29 
16 129 

16 129 
14 129 
16 219 
11 295 

700173 1{ 169 
790174 16 9 
790175 16 9 
746191 16 139 
7909191 16 19 
75419 16 109 
790195 16 109 
7001]1 1{ 1 9 
746210 a 1 % 
140711 a 195 
151c111 N I% 
7416213 14 195 
151024 a 19 
7160245 a 249 
741051 16 49 

144EU0011 e4581 

7.[253 
7114257 
7YC2X 
19C166 
7111071 
11C00 
14110299 
746066 
71RC367 
I41C313 
7810374 
7140390 
71NC350 
740533 
7510534 
7910595 
7909650 
78101007 
1510011 
71110020 
7160021 
II1Ca640 
719[0060 
75104075 
7aCa78 
75104511 
1101511 
711Ca538 
71144543 

N Op oars 

16 

a 
a 

99 
89 I 

14 119 
a 289 
14 395 
a 49s 
If 239 
If 239 
a 239 
a 234 
II 119 
14 149 
a 239 
a 2 39 

f 395 
29 319 
1 59 
f 7 1'n 

I 139 
1 159 
I 139 
{ 119 
1 59 

1 69 
I 269 
1 379 
f 739 

¢] 
MI5 kN 

71k06 14 35 
1502 14 35 
750 14 79 
7158 14 35 
7510 14 35 
7411 14 69 
71010 14 35 
71[30 14 S 
15]1 14 39 
74C5 16 1 39 
7IC1s 16 1 % 
14173 14 79 

7574 14 9 
7465 16 1.% 
759 14 39 

7419 16 595 
11090 14 1 19 
11093 14 1 19 

74C-C / MOS 
7155 14 
140107 14 
110151 5 
]aC164 21 
71[151 5 
11[160 16 
71[161 16 
71C162 5 
74[161 16 
14164 1/ 
75113 16 
74074 IS 
14[175 16 

71[192 
71[ 19 
71[195 

16 
16 
16 

39 
19 
49 

25 
19 
19 
19 
19 

19 

19 
19 

9 
35 

71[111 
7{[741 
74044 
14373 
710314 
75901 
740903 
71096 
74011 
74912 
74015 
74[957 
740922 
71[92] 
710925 
710926 
BCC55 
511[57 

6 1 95 
0 195 

011 1 95 
a 219 

29 119 
14 59 
14 59 
1/ 59 
29 59 
20 5 95 
4 119 
29 1 95 
IS 

499 
lf 5 95 
15 5 95 
11 69 

16 69 

1:410136 I.)s 

CA30396 1 15 
0A30460 14 1 35 

CA30995 14 2 95 
CA30605 16 2 95 
CA3065E 11 1 19 

003080 8 .89 

004950 14 29 

5491 14 .29 
CDC@ 14 29 

059006 14 1 19 

00102 14 79 

03160 16 .59 
51010 16 59 

054011 14 29 

004012 14 29 

51013 14 39 

CD-4014 16 1 19 

CD4015 if .H 
[59016 11 49 
001011 16 i 19 

201018 16 99 

C04019 16 59 

059020 16 1 19 

[0021 16 1 19 

001072 16 1 19 

C04023 14 29 
00071 14 69 

001075 14 23 

001026 16 2 49 

Cá077 16 45 

00075 16 9 
001079 16 1 29 
201030 14 39 

004034 24 2 49 

001035 16 149 
1551 M G51N51 

C639114 16 9 
0439214 16 I 19 

CA39311 16 119 
CA3086N 11 9 
CA30895 16 169 
0530965 16 I 49 

CD-CMOS 
0000 16 

Ca0a1 14 

0040412 16 

C04043 16 

004044 16 

004046 16 

001041 11 

C04046 16 

001009 16 

00050 16 

05051 16 

0072 16 

004053 11 

e01056 11 

061059 21 

[59060 11 

C04046 14 

e3109 14 

001069 14 

C04070 14 

004,11 14 

00017 14 

COC73 14 

004075 14 

C0076 H 
C0079 14 

13041111 14 

0491 14 

024093 14 

1 19 

1 19 

69 

19 

79 

19 
129 

59 

.35 
39 

9 
99 

9 
2 95 

1 95 
1 19 

59 
]9 
79 

39 

29 

79 
29 
29 

1 19 

I9 

19 

9 

CA1139 1 9 
53140E I 19 

CA31605 1 % 
CA31611 16 2 95 
CA3162E 16 6 % 
043169E 16 1 59 
53401N la 59 

034095 9 1% 
00159 16 I 19 

0904507 14 1 19 

50505 24 3 95 

05a510 16 119 
C04511 16 1 9 

50512 16 119 
C04511 24 2 19 

011515 04 2 49 

019516 16 119 
CD4519 16 119 
00519 16 59 

00520 16 119 
00526 1f 1 49 

00450e 11 1 49 

C59529 16 169 
00513 16 I.% 
05950 14 695 
C0566 16 1 39 

50193 II 249 
0015114 14 9 
C04723 16 119 
C 0171 19 1 19 

Mc11109 11 13 95 
MC11110 16 13 % 
MC11111 21 t195 
MC11112 11 13 % 
Mc11119 H 7 95 
MC1143 21 I] % 
1511538 16 1 19 

6C11541 14 119 

LOW PROFILE 
(TIN) SOCKETS 

1.9 10 99 llOup 
6 pan LP 16 .I4 .13 

II pin LP 17 15 .14 

16 pan SP 19 17 .16 

18 pin LP 26 24 2] 
20 pan LP 30 .21 .25 

22 pin LP 31 21 .26 

051,111 33 30 .25 
26 pin LP 40 37 35 

36 pm LP .a6 42 39 
40 pin LP 19 46 43 

LP 

SG 

SOL DER TAIL 
STANDARD (TIN) 

1.9 10.99 10044 

14 On ST 29 27 .25 
16 pin ST 34 72 .30 
11 pin ST 38 15 .34 

20051 0 53 .4 
21 le IT 49 .16 .0 
21 914 S7 69 17 .63 

424 1T as .15 .15 

SOLDERTAIL (GOLD) 
STANDARD 
1.9 1099 106up 

8pmSG 30 21 .25 
11 pin SG 43 .39 .37 
16 pin SG 47 13 Al 
II ppn SG 53 .19 A/ 
la pm SG 69 65 .I1 
5 pm SG II .76 .72 

36 pin SG 1 09 1 03 .11 
40 pin SG 1.21 111 Ill 

WIRE WRAP SOCKETS 
(GOLD) LEVEL 03 

1.1 1015 IOO40 PP 6 pin 44 
10 pin ww 

ST 
II pan WW 

16 pin WW 

II On WW 

20 pin WW 

1W ii pan WW 

21 pin WW 

2e pin ww 

ww 36 pan Wel 

40 1940 ww 

19 

65 

65 

69 

19 

09 

25 

29 

59 

35 

99 

.45 .52 

.62 9 
65 .9 
65 .61 

05 79 
OS 99 
19 1.19 
53 1.4 
So 1.45 
75 1 69 
99 1.19 

$10.00 Minimum Order - U.S. Funds Only 
California Residents Add 61/2% Sa es Tax 
Shipping - Add 5% plus 51.50 Insurance 
Send S.A.S.E. for Monthly Sales Flyer! 

(NiaV 

\ 

_sterCard 

Spec Sheets - 301 each 
Send $1.00 Postage for your 
FREE 1984 JAMECO CATALOG 
Prices Subject to Change 

ameco 
ELECTRONICS 

VISA' 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
8/84 PHONE ORDERS WELCOME - (415) 592.8097 Telex: 176043 

15W10 a 79 
110715 a 139 
1107401 5 1.9 
n051CV 1 59 
110825 I 119 
11955 11 1 % 
1630190 1 35 
550016 19 
5143551 16 
510056 9 
19907011 1 45 
1M302CN 1 69 

191061! 125 
L14.1105 1 175 
1011100 1 69 
11431114 219 
564317T 1.19 

5M317K ] 9 
U016O1 I 1.9 
44115 14 19 
11079.5 135 
55100410 1.35 

110201815 135 
6N0011ß4 1 35 

11N013 9 
1/0p1.11 9 
0029.15 B9 
1M10T-11 9 
163121 14 156 
041134 595 
163251 11 59 

153292 65 
541315 1 39 
1.143342 119 
160352 1.10 
143162 1.19 

555918! 1.4 
00171 1% 
15035( 2% 
61119 11 693 

5534065 135 
1601011 1.35 
51313715 1.35 
1604921 135 
103101.5 19 
15010.12 .19 
16316715 19 

L53C724 .79 
5,434113.5 15 
15111912 .75 

514311515 76 

L14312P5 
LM312P 12 

1143121 15 

113175 1 

11.0141 1 

4.9506 
1715111 

013535 
113591 

1.13565 
6O58N 

143599 1 

M3705 1 

5137311 I 

853179 I 

9390011 

1143805 1 

105110 1 

M382N I 

155111 1 

5M3893 
43119 

0431161 1 

6391010 1 

SUM 
6439111 

60991 
09401 1 

1960 
NE53 W 
145511 1 

1E5964 1 

1455.0 
0 055 
1.515681 1 

115644 1 

Ua591 1 

1115001 
534,685 
tE519 1 

552111 1 

1410301 
1470911 1 

100319 1 

01711N 1 

1.67134 1 

51473311 1 

107011 

9 
.9 
69 1 4 
4 
19 
1.9 
110 

129 
149 
3% 
195 
119 

89 

19 
1H 
1.59 

9 
19 

1.19 

9 
195 
50 
]% 
119 
29 
29 
1.9 

35 
9 
9 

199 
119 
149 
9 

39 
155 
119 

49 

59 
79 

55 
19 
19 

1171101 1 35 
197115 11 69 
1M7165 I 59 
511310 N 149 
50153041 S 195 
6C1345 I 1.29 

MC1350 I ly 
501358 M 195 

1M1456v I 195 
141/5831 I 9 
L411911 11 19 
0511895 11 9 
1511960 14 1% 
11167C4 9% 
NIKON 16 215 
1M18716 11 795 
1.610776 a 3 25 
15187769 11 219 
1918691 II 225 
19189514 11 2% 
1600521 195 
I500034 II 09 

19927 II 355 
1117001 11 255 
109205 II 249 
092711 11 395 
1.1425171 1% 
1978169 795 
160919 14 59 
1609010 11 89 

161294/14 14 219 
41391105 11 59 

1609509 I 119 
0419391 0 9 
1539146 le 29 
1609159 11 2.9 
15991919 11 195 
22.030 la 125 
K551.0 5 195 
00191I11 40 
K/191x 119 
6005041 5 129 
05Y105 II 19 

1E5531 / 20 
51553. / 19 
19M19 19 

519119 11 395 
L513091 S 119 
14176000 II 119 
15111 a 395 

4515 1/1110k2 

30003 1982 Nat. Linear Data Book 492 p95 I .51125 
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RS232 ADAPTER FOR 
VIC -20 AND COMMODORE 64 

The JE232CM alows connection of standard serial RS232 
printers, modems, etc. to your VIC -20 and C -64. A 4 -pole 
switch alows the inversion of the 4 control lines. Com- 
plete installation and operation instructions included. 

Plugs into User Port Provides Standard RS232 signal 
levels Uses 6 signals (Transmit. Receive,Clear to Send. 
Request Io Send. Data Terminal Ready. Data Set Ready) 

JE232CM $39.95 

PROMETHEUS 

Intelligent 300/1200 Baud 
Telephone Modem with 

Real Time Clock /Calendar 
The ProModem- is a Bell 212A (300/1200 baud) intelli- 
gent stand -alone modem Full featured expandable 
modem Standard features include Auto Answer and 
Auto Dial, Help Commands. Programmable Intelligent 
Dialing. Touch Tone^ and Pulse Dialing & More Hayes 
command set compatible plus an additional extended 
command set Addlional options & models available 

PM1200 $375.00 

The EDU -LINK Learning Kit 

KEYBOARDS 

VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 

Gtr á 
Edt ín9 

JE520CM 

Over 250 word vocabulary- allixes allow the formation of more 
than 500 wads Built -in anlplilier, speaker, volume control. and 
audio jack Recreates a clear, natural male voice Plug-in user 
ready with documentation and sample soltware Case size: 
71/41 x 3VeW x 1.3/8 "H 

APPLICATIONS Security Warning Telecommunication 
Teaching Handicap Aid 
Instrumentation Games 

TheJE520 VOICE SYNTHESIZER will plug right intoyour 
computer and allow you to enhance almost any applica- 
tion. Utilizing National Semiconductor's DIGITALKER 
Speech Processor IC (with four custom memory chips), 
the JE520 compresses natural speech into digital mem- 
ory, including the original inflections and emphases.The 
result is an extremely clear, natural vocalization. 
Part NO Description Pike 

JE520CM For Commodore 64 6 VIC -20 $114.95 
JE520AP For Apple II, II +, and Ile $149.95 

13'a"L x 4'a-W Jc ?4"H 

Mitsumi 54 -Key Unencoded 
Matrix All- Purpose Keyboard 
SPST keysettdies 20 pin ribbon cable correc- 

tor Low profile keys Features cursor controls. 
control. caps (lock), function, enter and shift keys 

Color (keycaps): grey WL: 1 Ib. Rrout included 

KB54 $14.95 

The EDU -LINK fiber optic system 
I s a low-cost, 1 W compatible data 
transmission system designed 
specifically as an educational tool 
for students and engineers work- 
ing in marry different industries. 
Includes- transmitter PCB. a re- 
ceiver PCB. one meter of plastic 
optic fiber, and all the necessary 

electrical hardware Compete step-by-step instructions, 
theory of operation, and tutorial information are included. 

ELK-1 ONLY $19.95 
APPLE ACCESSORIES 

'sssssssaaa a1 .sss.ss a a ueIASSSees 13011 l.e.0ee.s O a 
16-9/16-L x 61W x 11tH 

76-Key Serial ASCII Keyboard 
Simple sera) interface SPST mechanical switch- 

ing Operates in upper and lower case Five user 
function keys: Ft -F5 Six finger edge card connec- 
tion -Color (keys): tan Weight: 2 lbs. Data incl. 

KB76 $29.95 

Nationally Known 
Manufacturer! 

ntr- 
--_ 

uuuuuu. !!-! ..........f... ... e .u..uu... ... u. ...e ... .. .., 6.... 
21'e"L498Wx3'a-H 

106 -KEY 8 -BIT SERIAL ASCII 
KEYBOARD 
The terminals were designed to be daisy chained 

around a central host computer and used as indi- 
vidual work stations Hal elect switching numeric 
and cursor keypad 10 user definable keys 50" 
interface cable with 9 -pin sub -miniature connector 

7 LED function displays Security lock N -key roil - 

over Automatic key repeat function Color (case). 
white w/oiack panel -(key caps): grey and blue 
Weight: 6's lbs. Data included 

KB139 $59.95 

New! 14'atx5'zWx 1'01 
68 -Key Keyboard with Numeric 
Keypad for Apple II and 11+ 

Rugs directly into Apple!! or II+ motherboard with 
16 -pin ribbon cable connector 26 special func- 
tions Color Ikeysi white /grey Weight. lbs. 

KB -A68 $99.95 

POWER SUPPLIES 

/..J4 

51/4" APPLE' 
Direct Plug -In 

Compatible Disk Drive 
and Controller Card 

The ADD -514 Disk Drive uses 
lialShugart SA390 mechanics -143K 
formatted storage 35 tracks 

Compatible with Apple Control- 
ler 8 ACC -1 Controller The drive 

comes complete with connector and cable - just plug 
into your disk controller card Size: 61, 3'z Ws 8. 9/16'0 

We:ghl 4' 7 lbs 

ADD -514 (Disk Drive) $195.95 
ACC -1 (Controller Card) $ 69.95 

Also Available... 
JE864 180 Col. + 64K RAM la / /e) $124.95 
JE614 (Numeric /Aux. Keypad for //e). $89.95 

TRANSACTION TECHNOLOGY, INC. 
5VDC @ 1 AMP Regulated Power Supply 
Output +5VDC @I 0 amp (also +30VDC regulale4 Input: 115VAC. 60 Hz 
Two -tone (black /beige) sell -enclosed lase 6 loot, 3- conductor black 

power cod Size: 6,a" L x 7" W x 2':' H Weight 3 lbs. 

PS51194 $14.95 

JE664 EPROM PROGRAMMER 
8K to 64K EPROMS - 24 & 28 Pin Packages 

Completely Sel- Cmtared - Requires Ne Additional Systems for Operation 

Programs and seodales EPROMS Checks for properly erased [PROMO 
Emulates PROMS a EPROMS RS232C Computer Interlace l or e04ng and 

program loading Lords data into RAM by keyboard Ofangesdata in RAM 
by keyboard - Loads RAM from an EPROM Compares EPROMs la content 
darences Copes EPOOMS Power Input: 115VAC, 6011e, less Iran IOW 
power ccesummon Enclosure edortoordrialed light tan panels win 
mateed end pieces in mocha brown Size 15', L x 6es0 a 3'O1H weight. 
5 lbs 

The-EWER)/ Prrgenmer ens/ales. eo9ans. arfus9 -e,1 Wet ErPph Iran 6K to 

64Kóí ue,,Ce/anry Ona can Pe weed em iPe E6643n!em.0 0K' 8 SIP/We Pure 

rays r11 bon erDUe, EPROMA.i ?lira an efnnal commerrumetyarai 6(65115 ?32e 

Ní3. dloer es Writ kevbwd 1ns.E66lsliA14S may Pea/se-sea r emflaleoperrna 
nnm l..paOc swill sake, m annrc-o,.,crenacesso np,og,aunnya- te,miiasu,. et 
1664 termer e.amrefm.cJarce andvaeat.ma PMeram cenimi 11,e1664 s SAM' 
can pre aoperwed Ia AN loaf "i'e loamy aai, alow.q caused adlessesm iv EPPCN 

id 5e programmed bier *OM nerrss0y of'W- erring Ile .0664 repays DATA and 
ADDRESS e comment neuhvcO iamanuenci lemma A "31SPIAy ErR /u DATA 
stow dupes Ire DATA reads. from PAM wore b EPRpb woe and a dsp eyed in bo, 
neMáomAMa piney cope Toe nrclpaneteauesaw,nw'en' cuwanngu :de I hehr61 

,miner edue, u'e /af6AJumper Module las hied bebwl 

JE664 -A EPROM Ptugreelfer $995.00 
A.00, -.ue d e TestedllnCIYON JA 16A keerie_ 

JE665 - RS232C INTERFACE OPTION - Te RS232C mmtare 00 w e laenn 
664 RAM 'vs apes lne cede, !o ma ^,pjate. store and 

erEPl3Meal.aloac, :am - (JE 664 Asarnc.eD,wra'ni.v. u,e suol ec,:: reosc Ip, 

°Ara cnnp.les fyxunnaiur. c'wdea le acacdne seewee teeitor computes wi man 

K1? yon 9600 Oaud.6 s,1 wed. odd parry an d2 moan 
FOR A LI/RED TIME A SAMPLE OF SOFTWARE WRITTEN IN BASIC FOR 
THE TR5410' MCOEL I. LEVEL II COMPUTER WLL ALSO BE PROVIDED 

JE664 -/IRS EPROM Prq. a /JE665 Option $1195.00 
Assenngnd b Testetl li ncludes JM 16A Module» 

EPROM JUMPER MODULES - Tne JE664's,UERER MOOeu r.4ee110MMMIe.a 
ug.,n U W u e aia cremo the f664 fon he orison programme; ohoetlelOROMa. 
calques Ife EPROM sake canat0n, le, font concia EPROM 

*Wee teee . por °1/14. IMO Wuarne MU 
ne Oro S Flet II tan 
Mors ir.. MSOmOrA Ose _wuaaW'Lc. el. 

Woe, tal' 
late mee7elaVU SYSY.le Wee It teal' 
AIR 1553W evo awash wens sta% 
MO lea ele 440. mew 'ohm tal' 
lere 

\44.Mrtc 

e 

.Veneta 
atIM 

at 

Oli r,ewr 
w te.W 

em tan. W at 
w A liais 

Mk 

Power /Mate Corp. REGULATED POWER SUPPLY 
Input: 105125/ 210 -250 VAC at 4763 Hz Line regulation. 0.05 % Three 

mounting surfaces Overvolage protection IL recognized CSA certified 
Pert Mn Output Size Weigle pria 
EMA5 /6B 5V @3A/6V@2.5A 4!y "L a 4'W a 2/í"H 2 fis. S29.95 
EMA5 /6C 5V @6A /6VSA SWL e 4,4'W x 2!'a11 4 55. 539.95 

POWER SUPPLY +5VDC Pi 7.6 AMR 12VDC @ 1.5 AMP SWITCHING 
meat 115VAC 50-adle N 3 anpy2>OVAC. 5611,N 1.6 lam Fan eve /power supply 

seed swdches I115/2311WCI Oubie: 5VOC.7 6 Gap. 12VOC.1 5 amp B loot Neck 
pow' cold Sire t 1 1/1_ e 1O'.W n 31:11 Neon'.. 6 Ps. 

PS94VOS $39.95 

KEPCOITDK 4- OUTPUT SWITCHING POWER SUPPLY 
Ideal for disk drive needs of CRT terminals, microcomputers and 

video games Input: 115 /230VAC, 50 /60Hz Output: +5V@ 5Amp. + 12 V@ 
1.8 Amp. +12V @ 2 Amp. -12V @ 0.5 Amp UL recognized CSA certified 
Sue: 7pyL x 6-3/16'W x 14'H Weight: 2 lbs. 

MRM 174KF $59.95 

New' POWER PAC INC. REGULATED POWER SUPPLY 
Perfect for computer systems Output: +5VDC@ h Amps, -5VDC @ 1 Amp. 

+12VDC @ 2 Amps. 12VDC '?' 0.5 Amp and 1-24VDC @ 3 Amps Over- 
voltage protection Sire 121äL x 61.1N x 4 el-I Weight: 1710s. Spec incl. 

PS2922 $69.95 

4- CHANNEL SWITCHING POWER SUPPLY 
Microprocessor. mini -computer, terminal. medical equipment and process 

control applications Input. 90- 130VAC, 47 -440Hz Output: +5VDC @ 5A, 
-5VDC@ 1 A. +12VDC@ 1A- 12VDC@ IA Lineregulatlons: n0.2 % Ripple: 
30mV p-p Load regulation: -1% Overcurrent protection Ad): 5V main 
output - 10a. Size: 6W'Lx t'vW x4- 15/16H1 Weight. Ph lbs. 

FCS -604A $69.95 each 

Switching Power Supply for APPLE II, II+ 8 llere 
Can drive four floppy disk drives and up to eight expansion cards 
Short circuit and overload protection Fits inside Apple computer 
Fully regulated +5V @ 5A, +12V @ 1.5A, -51./ @ .5A. -12V @ .5A 
Direct plug -in power cord included Size: 9 %"L x 31/2"W x 2,4"H 
Weight: 2 lbs. 

KHP4007 $79.95 

p 1 STaiE5 Protect Yourself... 
DATASHIELD" 

wok Surge Protector 
-Eliminates voltage spikes and EMI -RFI noise 
belure it can damage your equipment or cause 
data loss 6 month warranty Power dissipa- 
ton (t 00 mia °seconds): 1.000.000 watts 6 
sockets 6 fop t power cord Normal line volt- 

- _ age indicator light Brown out/black out reset 
switch Weight: 2 tbs. 

Model 100 $69.95 

DATASHIELDe 
Back-Up 

Power Source 

Protect 
Yourself... 

all 

Provides up to 30 minutes of continuous 120 
VAC 60Hz power to your computer system 
goad dependent/ when you have a black out 
or voltage sag Output rating 200 watts Six 
month warranty Weight: 24 tbs. 

Model 200 (PC200) $349.95 

Fa more demanding systems (e.g. with harddlgks) 
Output rating: 300 watts 

XT300 $489.95 

IBM MEMORY EXPANSION KIT 
COMPAQ COMPATIBILITY 

SAVE HUNDREDS OF SSS BY UPGRADING 
MEMORY BOARDS YOURSELF! 

Most of the popular memory boards allow you to add an eddnionel 
64K, 128K. 192K. or 256K. The !BMW Kll will populate these boards 
in 64K byte Increments. The kit is simple to Insl all - Just Insert IM 
nine 64K RAM chips In IM provided sockets and set the two groups 
of swilc65 Directions are included. 

IBM64K (Nine 200n5 64K RAMS) 549.95 

TRS -80 MEMORY EXPANSION KIT 

TRS80 to 16K, 32K, or 48K 
Model 1 = From 4K to 16K Requires (1) One Kit 

Model 3 = From 4K to 48K Requires (3) Three Kits 

Color = Fran 4K to 16K Requires (1) One Kit 

-mate 1 equipped wan Eiseman soars up to It Two Rs Required 

- One Kit Required for eano 1611 it (apeslm 

TRS -16K3 200ns for Color & Model III ........512.95 
TRS- 161(4 .25Ons for Model I 510.95 

TRS -80 Color 32K or 64K Conversion KR 

Easy to install kits comes complete with 8 ea 4164.21200ns) 64K 
dynamo RAMs and conversion documentation. Converts TRS -90 
color computers with D, E. ET. F and NC circuit boards to 32K 
Also converts TRS -80 color computer ltto 64K Flex DOS or OS -9 
required to utilize full 64K RAM on all computers. 
TRS -64K2 544.95 
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$10.00 Minimum Order - U.S. Funds Only 
California Residents Add 6' /a % Sales Tau 
Shipping - Add 5% plus 51.50 Insurance 
Send S.A.S.E. for Monthly Sales Flyer! 

MasterCard, 

-/ 

Spec Sheets - 30c each 
Send 51.00 Pos age for your 
FREE 1984 JAMECO CATALOG 
Prices Subject o Change 

Melt Order Ere orenlaWoesdwlda 
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ELECTRONICS 

UV -EPROM Eraser 
I 8 Chips - 51 Minutes j e ! 

I 1 Chip - 37 Minutes 

Erases 2706. 2716. 2732, 2764, 2516, 2532. 2564. Erases up to 6 ceps 
within 51 minutes (1 chip In 37 minutes). Maintains constant exposure 
distance of one inch. Special conductive foam Neer eliminates static 
build-up. Built -in safety lock to prevent UV exposure. Compact - only 
9.00' x 3.70' x 2.60'. Complete with holding tray toe B chips. 

1355 SHOREWAY ROAD, BELMONT, CA 94002 DE -4 UVEPROM Eraser ...579.95 
9/84 PHONE ORDERS WELCOME - (415) 592 -8097 Telex: 176043 UVS -11 EL Replacement Bulb .. S16.95) 
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Why are over 

58% 
of our customers 

since 1978 repeaters? 
It's very simple .. . 

they call and 
save money! 

i- 800 -841 -0860 
For example: 

SANYO MBC SERIES 
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Call us before you buy. 
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Cairo, Georgia 31728 

For info, call 912 -377 -7120 

Ask for 
a free copy 

of our 
latest catalog 
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result of the function. Consequently, the 
function cannot return an uninitialized 
data value. If you reach the end of a 
function before executing a return state- 
ment, the program generates a run -time 
error. This makes it much easier to 
guarantee that the generated value is 

appropriate. 
In both Ada and Modula -2, an exit 

statement within a program loop allows 
you to cut off its execution and transfer 
control to the next statement beyond it. 

In Ada you can label a loop, and you 
can exit from any one of several nested 
loops by supplying the correct label. In 

Modula -2, however, you cannot label 
loops, and there is no easy way to cur- 
tail an outer loop. The exit statement 
always terminates the innermost loop, 
as it does in Ada when the program 
doesn't supply a label. 

Of the three languages, only Modula -2 

has no GOTO statement. The availabili- 
ty of exit and return statements makes 
them unnecessary. However, Ada has 
retained them. The Modula -2 exit state- 
ment. on the other hand, is too restric- 
tive, and the Ada construct seems more 
appropriate. In fact, it might be better 
if an exit statement always required a 
label. This would prevent problems 
from arising when one loop is inserted 
within another after it's written. 

A final difference between the three 
languages has to do with the handling 
of statement lists. When you write a 
loop in Ada or Modula -2, the body of 
the loop is assumed to contain a list of 
statements. The same is true for each 
branch of a conditional or case state- 
ment. In Pascal, on the other hand. most 
of these constructs require a single 
statement, which can, if necessary, be 
a list of statements enclosed within a 
begin -end pair. The absence of explicit 
begin -end bracketing in Ada and 
Modula -2 creates the need for a way to 
terminate the corresponding statement 
list. Ada has introduced three new 
tokens, end if, end case, and end loop, 
while Modula -2 has simply reused the 
reserved word end for all three. The 
Ada solution is often helpful in pin- 
pointing the cause of syntax errors. 

EXCEPTION HANDLING 
Exceptions are conditions you wish to 
exclude from normal processing con- 
siderations. They are normally the result 

(continued) 
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MAKE THE CONNECTION...IN THE SLOT 

Now you can plug the ease of use 
and leadership features of a 

POPCOM ° personal communications 
modem directly into one of the 
expansion slots of your IBM PC, XT, 
Portable, or IBM slot compatible 
computer. 

With the new POPCOM modem 
from Prentice Corporation... 

Your personal computer becomes 
essentially a voice and data work- 
station, and the need for costly 
extra telephone lines is eliminated. 
Activity on the phone line is detected 
(most modems don't do this) and 
the costly extra load placed on your 
company's internal phone system 
is reduced. 
You communicate at the fast, eco- 
nomical 1200 bps rate as well as 
the standard 300 bps rate. 
Telephone numbers you have 
selected are automatically dialed 
and redialed if busy, and incoming 
calls are automatically answered. 
You have compatibility with the 
popular communications software 
packages of today, and advanced 
features that will let you take 
advantage of the next generation 
of communications software as well. 
Only one slot in your PC, XT, or 
Portable is required. 
With a suggested retail price 

of S445, the C100 means real 
price /performance. All of these 
leadership performance features 
are also available in the external 
POPCOM X100 modem so now you 
have a choice... inside or outside. 

See your local dealer for more 
information, or contact 
PRENTICE Corporation 
266 Caspian Drive 
P.O. Box 3544 
Sunnyvale. CA 94088 -3544 
(408) 734 -9855 

. / \^ `, 

PRENTICE 
Corporation POPCOMOO 

MODEMS 
POPCOM is a trademark of PRENTICE Corporation 
IBM is a registered trademark of International Business Machines Corporation 
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of an unlikely set of circumstances that 
may or may not represent an error. 
Many times a particular exception can 
arise at almost any point during the ex- 
ecution of your program, and you 
would like to be able to deal with it 
without continually testing for it. A hard- 
ware interrupt, especially one caused by 
an arithmetic error such as dividing by 
zero, is a perfect example of this type 
of exception. Since the hardware must 
check for it, additional software tests 
may be wasteful. A mechanism for 
handling exceptions should probably be 
rated by its ability to deal with this kind 
of hardware interrupt. 

Of the three languages, only Ada has 
attempted to solve the problem of ex- 
ception handling. At the end of each 
function or procedure, and at certain 
other points in your program, you can 
define an exception handler. It is essen- 
tially a case statement containing one 
branch for each exception you are will- 
ing to handle. Exceptions must be 

declared and you may activate one at 
any point in your program by executing 
a raise statement that references it. 

When an exception is raised during the 
execution of a procedure or function, 
by the routine itself, by another routine 
that it called, or by the hardware, the 
appropriate branch of its exception 
handler is invoked. 

Once a routine has dealt with an ex- 
ception, it must return control to the list 
of statements that called it. You can pre- 
vent the exception from propagating, 
but you can't fix things up and return 
to the place where the exception oc- 
curred. For this reason, Ada exceptions 
have only marginal value. They will be 
adequate for many situations, but they 
aren't useful enough to justify an expen- 
sive implementation. 

TASK MANAGEMENT 
As mentioned earlier, most program ex- 
ecution is sequential. If you wish to 
simultaneously execute more than one 

statement sequence you need to create 
a separate task or process. You also 
need to control it once you create it. At 
any given moment, there is a potential- 
ly different statement in control of each 
task in your program. If your program 
contains more than one active task, a 
collection of statements (rather than just 
one) determine its behavior. A task may 
or may not be active, and an active task 
may or may not be executing on a pro- 
cessor. Active tasks must share the avail- 
able processors. If there are several pro- 
cessors, then several tasks may be ex- 
ecuting ato nce. Otherwise there will be 
only one. 

Pascal has no task -management facil- 
ities. Modula -2 allows you to create 
them by calling the procedure N EW- 

PROCESS and to control them by call- 
ing the procedure TRANSFER, which 
suspends the execution of one task and 
resumes the execution of another at the 
point where you last left it. Both of 

(continued) 
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Two more great reasons 
to buy the Canon 
AS-100 Microcomputer. 
1. Incredibly low price. 
2. Free software. 

INIVIWI11 SOIIrS IKSUIIL 

J 
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i 
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Circle 47 on inquiry card. 

Now there's even more incentive to 
buy Canon's AS -100 Microcomputer. 

Because not only will you get one of the 
most advanced, small business micro- 
computers you can buy, but with a price 
that's now dramatically reduced, you'll 
also get value that's just as far ahead of 
its time. Plus free business management 
programs. 

That's an unprecedented saving on this 
elegantly compact, yet powerful 
microcomputer: 

It has a high -speed, 16 -bit 
microprocessor with standard 128K- bytes 
RAM expandable to 512K bytes. 

A high -resolution, color display system 
for easy -to -read figures, charts and graphs 
(monochrome green display if you prefer). 

The convenience and versatility of a 

lightweight keyboard that's adjustable for 
maximum comfort. Plus external storage 
capacity that includes 51/4 -inch mini or 
8 -inch floppy disks, with hard disk drive 

also available. 
And if all this isn't reason enough, the 

AS -100 now comes fully equipped with a 

choice of popular business software 
packages. Software such as WordStar* 
for word processing, CalcStar* and 
SuperCalc 2 * ** for spreadsheet analysis 
and dBase II * *, InfoStar* and Friday! ** for 
data base management. There's also a 

choice of Canon's exclusive software - 
Canowritert and Canobrain IP. 

Terrific savings and a choice of 
software packages. 

Two more great reasons to buy the only 
microcomputer that comes with the 
assurance, reliability and technological 
quality of Canon. 

The Canon AS -100. 

For more information: 
Call 1- 800 -323 -1717, Ext. 302. 
(In Illinois call 1- 800 -942 -8881, Ext. 302.) 
Or Write Canon U.S.A., Inc., 
Systems Division, P.O. Box CN 11250 
Trenton, N.J. 08638. 

'InfoStar, CalcStar and WordStar are trademarks of MicroPro. **Friday! is a trademark and dBase I1 is a registered trademark of Ashton -Tate. 
"'SuperCalc 2 is a trademark of Scrcin. 'Canowriter and Canobrain ll are trademarks of Canon, Inc. 

Available through Canon authorized dealers, 
Offer good through October 31, 1984. 
© 1984 Canon USA, Inc. Canon Systems Division 

www.americanradiohistory.com

www.americanradiohistory.com


THREE LANGUAGES 

these routines, as well as the type PRO- 
CESS, are contained in the special 
module called SYSTEM, and little is said 
about their implementation. Ada, on the 
other hand, has defined an elaborate 
set of tasking facilities. 

An Ada task is activated along with 
the part of your program that contains 
its declaration, and it must be ter- 
minated before that part of your pro- 
gram can be deactivated. If it's declared 
within a procedure or function, a copy 
of the task will be activated each time 
the routine is called, and this copy must 
terminate before the call can complete. 
If you don't want the task to run to com- 
pletion, you can terminate it explicitly 
with an ABORT statement. 

To communicate with an Ada task you 
must declare one or more entries for it. 
When you declare an entry you specify 
only its name and parameter structure. 
An accept statement within the body of 
your task associates a list of statements 
with the entry and thus defines its 

meaning. If there is an outstanding call 
on the entry, it will be executed and the 
caller will be activated. Otherwise the 
task suspends execution until the entry 
is called. If an entry is called before the 
accept statement is executed. the call 
is queued along with any others that are 
pending for that entry and the caller is 
suspended. The pairing of a call and an 
accept statement is called a rendez- 
vous. Special syntax allows you to ac- 

cept one of several possible entries and 
to make conditional calls on an entry. 

The Ada tasking model is complex 
and cumbersome. It has lots of features 
and not much flexibility. As a result, it 
will be costly to implement and not very 
useful. And to top it off, the problems 
associated with updating shared data 
elements are dealt with only as an after- 
thought. The moral of this story is that 
elaborate tasking models have no place 
in a systems -implementation language. 
A few simple mechanisms are needed, 
not a complicated structure. 

MODULARITY 

You can partition almost any large soft- 
ware system into reasonably small, self - 
contained units, or modules -each with 
a number of related data elements and 
the procedures and functions needed 
to manipulate them. If you have careful- 
ly defined and suitably restricted the 
module interfaces. you will be able to 
code and debug them independently. 
As a general rule. focusing on individual 
modules reduces the number of vari- 
ables you have to contend with at any 
given moment and makes the system as 
a whole easier to design, debug, and 
maintain. Moreover, to the extent that 
you can overlap work on several parts 
of the system, less time will be required 
to implement it. 

Pascal discourages modular design by 
preventing you from breaking up your 
implementation. In the first place. you 
must group your declarations as follows: 
label declarations, followed by type 

(continued) 

The Library of 
Computer Supplies and 

Accessories 
Organize while you computerize. It's 
easy with our 1984 MISCO catalog. 

We've packed it with over 
1000 brand name 

products, from flexible 
disks to media storage, 

to cables. Use our 
easy, direct -dial, 

TOLL -FREE ordering 
system to guarantee 

fast delivery of 
quality supplies and 

accessories at 

great prices! 

FREE 
CATALOG 
1- 800 -631 -2227 

ext. 541 

.M? . MI -w- 
Name 

Company 

Address 
City 
P.O. Box 399 B20 
Holmdel, N.J. 07733 b O O I 
201 -946 -3500 
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11111111 OMNI 

Call toll -free or mail in the convenient 
coupon to order your FREE MISCO catalog. 
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r., minichk; Verbatim® 
we're making 

them your 
best buy. 

Verbatim Datalife® Minidisks are super quality, 
super durable. You get better data transfer, longer 
data life, less head wear. 

Now from ABComputers get our best price 
ever on factory- fresh, 100% error -free certified 
Verbatim Minis. 

PRICE PER 51/4" MINIDISK' 
(Sold in Boxes of 10) 

OTY. 10 QTY. 50 QTY. 100 

SS /DD $1.95 $1.90 $1.85 
DS /DD $2.60 $2.55 $2.50 
'Larger quantity prices available. Add $1.50 per order for 

continental U.S. UPS surface shipping. 

Don't miss out. Mail or phone your order today! 
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Now you dort have 
to sacrifice print 
quality for speed. 
The Canon® Impact 
Matrix Series Printers. 

r 

Circle 48 on inquiry card. 

High speed and high quality in one 
functional, compact unit. That's 
what Canon's Impact Matrix 
Printers offer you. 

They print hard copy at a rapid 
160 characters per second. While in 

the double pass mode you get an 
impressive, high- density 23 X18 
dot matrix that gives near letter 
quality printing suitable for word 
processing. 

Canon's unique technology has 
also dramatically reduced 
bothersome clatter down to a 

muted noise level of less than 60dB. 
Even at high speed. 
And that, unlike many other 

impact matrix printers, makes them 
a pleasure to work with. 

Plus there's limitless flexibility 
with the optional down -loading 
function that lets you print 
© 1984 Canon U.S.A. Inc. 

whatever character fonts your host 
computer can create. As well as a 

choice of four different character 
styles (all printable on the same 
line) that you can enlarge or 
condense. 

The Impact Matrix Series 
Printers give you a convenient 
choice of special paper widths -the 
PW -1080A for 80- character 
column printout and the PW -1156A 
for 156 -character column. 

Exceptional quality and high 
speed. 

The Canone Impact Matrix 
Series Printers give you the best of 
both worlds. 

For more information: 
Call 1- 800 -323 -1717, Ext. 300. 
(In Illinois call 1- 800 -942 -8881, Ext. 300.) 
Or Write Canon U.S.A., Inc., 
Printer Division. P.O. Box CN 11250, 
Benton, N.J. 08638. 

Canon Printer Division 
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The fastest 
8088 C Compiler 

available 
FULL DEVELOPMENT PACKAGE 

C Compiler 

Assembler 

Linker and Librarian 
Full- Screen Editor 

Newsletter for bugs /updates 

SYMBOLIC DEBUGGER 
Monitor and change variables by 

name using C expressions 
Multi- Screen support for debugging 

PC graphics and interactive systems 
Optionally display C source during 

execution 

Breakpoint by Function and Line # 

COMPLETE IMPLEMENTATION 
Both 1.0 and 2.0 DOS support 
Everything in K&R (incl. STDIO) 

Intel assembler mnemonics 
Both 8087 and Software Floating Point 

OUTSTANDING PERFORMANCE 
Sieve Benchmark 
COMPILE 4 Sec. RAM - 

22 Sec FDISK 

LINK 6 Sec. RAM - 
34 Sec. FDISK 

RUN 12 Sec. 

SIZE 8192 bytes 

IDeSmet C 

Development Package $159 

To Order Specify: 

Machine 

OS MS-DOS CP/M-86 

Disk 8" 51/4 SS 5'/4 DS 

CCORPORATION 
WARE 

P.O. BOX 710097 
San Jose, CA 95171 -0097 

(408) 736 -6905 
California residents add sales tax. Shppng: US. no 

charge. Canada add $5, elsewhere add $15 Checks 

must be on a US Bank and in US Dollars. 
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declarations, then variable declarations, 
and finally, procedure and function 
declarations. This makes it virtually im- 
possible to group functionally related 
elements. In the second place, there are 
no mechanisms for splitting your pro- 
gram into smaller pieces for separate 
encoding. Everything you do is part of 
a single program, and data files are the 
only mechanism for communicating be- 
tween separate programs. 

As its name implies, modularity is a 
strong point of Modula -2. A Modula -2 

module contains data elements, pro- 
cedures, and functions, all of which are 
declared within its scope. You must ex- 
plicitly export any elements you need 
somewhere else, and you must explicitly 
import any external elements you need 
inside. A module that is not contained 
within another is called a library 

module. You may declare a library 
module all at once, in which case it is 
called a program module. Alternative- 
ly, you may declare it in two stages. The 
first stage is called a definition module. 
In it you declare only those portions of 
the module that are visible from the 
outside. Procedures and functions may 
be introduced but not fully declared. 
The second stage is called an imple- 
mentation module. You use it to com- 
plete your declaration of the elements 
you introduced in the corresponding 
definition module. Additionally, you 
declare any other elements that may be 
required. A definition module and its 
implementation module need not im- 
port the same external elements (see 
listing 2). This lets library modules serve 
each other without creating circular de- 

(continued) 

Listing 2: This listing shows a pair of library modules that depend on each other. 

The implementation of module a makes use of procedure q in module b, while the 
implementation of module b makes use of procedure p in module a. In Pascal and 
Modula -2 everything between the symbols "( *" and " *)" is ignored by the compiler. 

DEFINITION MODULE a: 

EXPORT QUALIFIED p: 

PROCEDURE p(x: INTEGER): 

END a. 

DEFINITION MODULE b: 

EXPORT QUALIFIED q: 

PROCEDURE q(x.y: INTEGER): 
END b. 

IMPLEMENTATION MODULE a: 

FROM b IMPORT q: 
PROCEDURE p(x: INTEGER): 

BEGIN 
( statements defining the behavior of p 1 

END p: 

PROCEDURE r(x: INTEGER): 

BEGIN 

(' statements defining the behavior of r 'I 
q(x,4): (' a call on the procefure q from module b 'I I more statements defining the rest of r ') 

END r: 
BEGIN 

I statements for initializing a I 
END a. 

IMPLEMENTATION MODULE b: 
FROM a IMPORT p: 

PROCEDURE q(x.y: INTEGER): 
BEGIN 
( statements defining the behavior of p 1 
END q: 

PROCEDURE r(x: INTEGER): 
BEGIN 

( statements defining the behavior of r ) 
p(2): (' a call on the procedure p from module a I 
(' more statements defining the rest of r I 

END r: 

BEGIN 
(' statements for initializing a 1 

END b. 
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What's more incredible 
about Canon's 
color ink -jet printer? 
The quality... 
or the price? 

Circle 49 on Inquiry card. 

Take a look at the beautiful clarity of 
the- Canon8PJ- 1080As color ink -jet 
printing. Then discover that Canon's 
color printer actually costs well 
under a thousand dollars. You'll be 
hard -pressed to decide which is 

more amazing. 
What makes the quality so 

incredible? Features like: 
The advanced drop -on- demand 
printing system. Canon's patented 
ink -jet technology gives a sharp 
640 dot -per -line scan mode, for 
dazzling high -resolution color and 
exceptionally clean, crisp 
printouts. 
Whisper -quiet operation of less 
than 50dB and an impressive 
speed of 37 c.p.s. 
A choice of seven bold colors for 
bright, imaginative graphics. 
A special dual -ink cartridge 
system that gives cleaner 

© 1984 Canon U.S.A., Inc. 

resolution on blacks and saves 
you money, because when black 
is used up only the black cartridge 
need be replaced. 
The ability to print high -fidelity 
characters and images on 
transparencies for overhead 
projection. 
Compatibility with most 
computers you can buy. 
And how much does all this cost? 
Far less than a thousand dollars. 
So what's more incredible about 

the PJ -1080A color ink -jet printer? 
There's only one way you'll really be 
able to find out. 

And that's to buy one and decide 
for yourself. 

For more information: 
Call 1- 800 -323 -1717, Ext. 300. 
(In Illinois call 1- 800 -942 -8881, Ext. 300.) 
Or Write Canon U.S.A., Inc., 
Printer Division, P.O. Box CN 11250, 
Wenton, N.J. 08638. 

Canon Printer Division 
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THREE LANGUAGES 

pendencies in their definition modules. 
All of the Modula -2 compilers I know 

implement the following mechanism to 
allow one library module to use the ex- 
ported element of another. When a 

definition module is compiled. a file is 
created that contains a summary of its 
declarations and a timestamp that was 
generated by the compiler. This sum- 
mary file is used to establish correct typ- 
ing information for any elements that 
are imported by other library modules 

(see listing 3). It is also used when the 
implementation module is compiled. In 

both cases. the timestamp contained in 
it is copied to the resulting code file. 
and run-time checks guarantee that all 
code referring to the definition module 
was compiled using the same summary 
file. Since the functionality provided by 
this mechanism is a requirement of the 
language. Modula-2 is excellent for mod- 
ular decomposition of large systems. 

An Ada package equates to a Modula-2 

Listing 3: When a definition module is compiled. a summary file is produced that 
contains a timestamp. When a module imports anything front another module. the 

compiler uses information from the appropriate summary file to insure correct usage. 

When an implemenation module is compiled, the timestamp from its definition module 

is included in the resulting code file. along with timestamps for any imported modules. 

At load time. all copies of the timestamp for a particular module must agree. 

DEFINITION MODULE a: 

EXPORT OUALIFIED p: 
PROCEDURE play: INTEGERL 

END a. 

The saaaay file mulling Fall this detitnlign module contains a limestnmp whose value, fp ironer, is cl. 

MODULE b: 
FROM a IMPORT p; 
I. decimations for b 1 

BEGIN 

1' statements Initializing b I 
p132.21: l' calls the procedure p born module a 'I 
I. other statements defining the behavior of b '1 

END b. 

The code file for module b contains a copy of the Iirnestamp value vl. The caviler obtained 1 

summary file for module a because of the import statement a1 the beginning of b. 

IMPLEMENTATION MODULE a 
PROCEDURE pixy: INTEGER): 
BEGIN 

l' statements defining the behavior of P I 
END p: 

BEGIN 

1' statements Inklallcing the module a '1 

END a. 

see frost the 

The code file for this implementation module contains the limestamp value vl. The compiler obtained this value 

froc Ike summary file for module a The implementation module may be changed and recanpiled As lung as it 

agrees wilh the description contained in the summary file there will be no need to recompile module b 

DEFINITION MODULE a: 

EXPORT QUALIFIED p: 

PROCEDURE pie: INTEGER). 
END a. 

The summary fie resulting from this definition module contains a limegarrrp whose value v2 is not equal to vl 

IMPLEMENTATION MODULE a: 

PROCEDURE ply. INTEGERI. 
BEGIN 
l' statements defining the behavior of p 'I 

END p: 

BEGIN 

l' statements initializing the module a 'I 
END a. 

The code file for this implementation module contains the IimeXamp value vl. The 

frail the summary file for the second definition module. The module b must HOW be 

before h sal/ be used with this new versian of module a. 

ilei ohooined this value 

ged and recompiled 
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module. except for the way you make 
elements visible externally. All elements 
declared in a package specification 'the 
Ada equivalent of a definition module) 
are assumed to be visible outside the 
package unless they are declared in its 
private part. In Ada you must explicitly 
hide an element. while in Modula -2 you 
must explicitly make it public. 

In Modula -2 a compilation unit must 
be a library module. In Ada it may be 
a procedure. a function. or a package. 
and it may or may not be declared with- 
in another compilation unit. Ada's 
generality adds tittle to the overall capa- 
bilities of the language but does in- 
crease the compiler's cost by making it 
more difficult to implement. The facilities 
provided by Modula -2 seem adequate 
for most applications. and anything less 
would certainly be unacceptable. 

One final point on modularity. In Ada 
you may demand in -line expansion for 
selected procedures and functions. You 
can thus implement new arithmetic 
operators and have the compiler gen- 
erate the code for them in line. exactly 
as it would for normal arithmetic oper- 
ators. Since this code can make use 
of any resource within the package that 
declared the operator. it can create ex- 
ternal dependencies on routines and 
data elements of the package that are 
supposed to be hidden. If you change 
the implementation of such a package 
in any way. you must recompile every 
compilation unit that uses one of its in- 
line routines. It would be better if Ada 
required you to supply a complete 
definition for any such routine in the 
public part of its package. However. this 
is not only not required it's not allowed. 

ABSTRACT TYPING 
When combined with modules or pack- 
ages strong typing provides a fine tool 
for creating data structures that have 
specific. well- defined properties. How- 
ever. strong typing is representa- 
tion- oriented by its very nature. It is in- 
evitably tied to the production of types 
and data structures rather than to their 
consumption. Another form of typing. 
which I shall call abstract typing. has to 
do with consumption rather than pro- 
duction. It comes into play when you 
wish to write a program dealing with 
data structures having certain proper- 
ties but whose exact representation is 

Icontinvedl 
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If you could get your`. 
investment information where 

Wall Street gets its investment information, 
you'd get it from us 

Now CompuServe's Executive 
Information Service puts the 
most accurate, comprehensive 
investment information available 
at your fingertips. 

For the first time ever, individual investors can 
join the ranks of the most prestigious Wall Street 
firms who depend on CompuServe to provide 
them with a broad spectrum of comprehensive 
financial information for research, portfolio man- 
agement and merger /acquisition strategies 
Instant retrieval of continuously updated 
quotes on over 9,000 issues and 10 years of daily 
historical pricing on over 50,000 securities... 
Standard and Poor's descriptive information 
on more than 3,000 companies... 
idlue Line Data Base -II extensive fundamental 
data to analyze the performance of more than 
1,700 major corporations... 

Circle 337 on inquiry card. 

Disclosure E descriptive and financial infor- 
mation derived from SEC filings for over 8,500 
companies... 
Institutional Brokers' Estimate System 
(IBES) earnings projections on over 2,800 widely 
followed companies... 
Evans Ecoiumdis daily updated economic fore- 
casts, historical statistics and analysis of more 
than 20 major economic indicators plus con- 
tinuous public opinion polls on economic and 
financial issues... 

Reports on technical market trends, personal 
portfolio evaluation and the most comprehensive 
analysis capabilities currently available. 

You get all this plus demographic information 
on every zip code in the U.S., access to consul- 
tants through the Geneva Series, state of the art 
electronic communications, the full scope of the 
prestigious AP Wire Services, travel information 
and reservations and more of the high quality 
financial information that has made CompuServe 

the pin nier supplier of investment information to 
the greatest names on Wall Street. 

r 
For a free 
illustrated guide 
to CompuServe's 
Erecutlne Information 
Senice, unite or call: 

Name - 

Address 

CI y 

statt 7p 

CompuServe 
Executive Information Service 
P.O. Box 20212 
5000 Arlington Centre Blvd. 
Columbus. Ohio 43220 

800- 848 -8199 
In Ohio. call 614 -457 -0802 

An H&R Block Company 

815 
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unimportant to the algorithm. 
The traditional way of doing this is to 

require that each external data structure 
be represented internally by a tag or ad- 
dress, and that all necessary operations 
on them be passed as explicit param- 
eters to the algorithm. You can do this 
in Pascal and Modula -2 but not in Ada. 
The first two languages allow you to 
pass procedures and functions as pa- 
rameters, while the latter does not. In 
Pascal, you would probably use integers 
for the data structure tags. In Modula -2, 

you could use pointers passed in as 
parameters of type "word : Of course, 
this solution forces you to bypass all 
type checking by the compiler. It would 
be nice if you could declare a routine 
with some parameters that are pointers 
to a data structure of type x and others 
that are routines to manipulate such 
pointers where x is left unspecified. 
Then the compiler could verify that all 
appropriate types matched. 

At first glance, this is what an Ada 

generic declaration appears to do. You 
specify a collection of parameters, some 
of which may be types, and then you 
declare a routine or package using 
these parameters wherever necessary. 
However, what you get is not a simple 
routine or package. Instead, you get a 
routine or package that will generate a 
second one when supplied with the cor- 
rect parameters. You may use it to 
declare any number of nongeneric in- 
stances, and each time you execute a 
part of your program that contains such 
a nongeneric routine, a new version of 
the underlying routine or package will 
be generated. By using generics you 
end up with more routines and pack- 
ages, not fewer. While the algorithm is 
shared, the code and data are not, and 
each copy of the generic routine or 
package will require its own memory. 
However, since Ada doesn't allow you 
to pass procedures and functions as 
parameters, generics are all you've got. 

With procedure types, Modula -2 has 

Listing 4: Modula -2 procedure variables can be used to provide handlers for a data 
structure within the data structure itself. 

DEFINITION MODULE structure; 
EXPORT QUALIFIED reference, node, handler. create: 
TYPE reference = POINTER TO node; 
TYPE handler = PROCEDUREIREAL ,INTEGER,reference): 
TYPE node = 

RECORD 

link: reference: 
x,y: INTEGER: 
h: handler: 

END: 
PROCEDURE create(h: handler): reference: 

END structure. 
IMPLEMENTATION MODULE structure: 

FROM Storage IMPORT ALLOCATE; 
PROCEDURE create(h: handler): reference: 

VAR r: reference: 
BEGIN 

NEW(r); (' calls ALLOCATE ') 
rt.h := h; 

RETURN(r): 
END create; 

BEGIN 

( statements initializing the module structure 'I 
END structure. 
MODULE manager: 

FROM structure IMPORT reference, node, handler, create; 
PROCEDURE transition(x: REAL: y: INTEGER: r: reference); 
BEGIN 

l' statements defining the behavior of transition ') 
END transition: 
VAR ref: reference: 

BEGIN 
ref := create(transitionl; 

END manager. 
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provided a consistent way of dealing 
with functions and procedures as data 
values in an arbitrary data structure, and 
not just as parameters to a routine. With 
this feature, which has no counterpart 
in either Pascal or Ada, you can declare 
a type that defines the parameter struc- 
ture for a procedure or function. A data 
element of that type behaves like a pro- 
cedure or function, but it may be 
located anywhere in memory, including 
the heap (see listing 4). Any routine that 
belongs to a library module and has the 
right parameter structure may be as- 
signed to it. Procedure types may be 
used in high -level structures, such as 
files, that include both data and control, 
and in low -level structures such as inter- 
rupt handlers. They allow you to simplify 
the structure of your application without 
obscuring its intent. 

CONCLUSIONS 

As a systems- implementation language, 
Modula -2 is a major improvement over 
Pascal. In fact, it is substantially better 
than most currently available languages. 
From what I have said so far, you might 
be tempted to call it the "poor man's 
Ada:' but this is certainly wrong. While 
there are many extra features in Ada, 
most of them are marginal improve- 
ments. The only one that seems really 
necessary is the feature that allows you 
to control the size and relative location 
of data elements within a data structure. 

With all its shortcomings, Modula -2 is 
a good implementation language and 
a technical success. It has no surprises 
and no overlapping functionality. Ada, 
on the other hand, is a questionable ex- 
periment at best. It contains several 
costly features that are of little value, 
and the implications of certain other 
features, such as derived types, seem 
to lack forethought. Of course it's easier 
to criticize than to create, but it seems 
that without the support of the Depart- 
ment of Defense the many "gotchas" 
and funny features of Ada would have 
caused its demise. 
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TOADDON 

1 
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. 

With some computers, the more you do, the more you have to add on. 
A little memory expansion here. A graphics adapter there. Next thing you know, you need 

an expansion chassis. And a loan from the bank. 
Corona builds memory expansion (up to 512K) and high- resolution graphics right into the 

main board. That saves you money. And expansion slots. Plus, our 128K standard memory and 
IBM ® compatibility let you run thousands of software packages right out of the box. The net result 
is a PC that grows on you. Painlessly. 

The Corona PCs. 
It's a matter of simple addition. 
In North America, call 1- 800 -621 -6746 for the Authorized Corona Dealer 

near you. In Holland, call 020 -03240 -18111. There are over 1,600 dealers f corona 
worldwide. And their job is to help. Service by Xerox. data systems, inc.J 

THE CORONA PC 
V,Co;nna Daca Sya'ems 1984 
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TeleVideo versus IBM. Make a few 
simple comparisons and you'll find 
there is no comparison. 

RUNS IBM SOFTWARE. 
With theTeleVideo® IBM Compatible 
line - PC,XTand portable computers - 
you'll get the most out of all the most 
popular software written for the IBM® 
PC -more than 3,000 programs. 

Because every TeleVideo Personal 
Computer offers the highest level of 
IBM compatibility on the market and 
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THE BEST HARDWARE FOR THE BEST PRICE. 

Features Tele -PC IBM PC 

Monitor 
Screen Size 
Tilt Screen 
Quiet Operation 
Memory 
Graphics Display 
(640 x 200 resolution) 
Printer Port 
Communications Port 
MS- DOS /BASIC® 
System Expansion Slot 
RGB and Video Port 

YES 

14" 
YES 

YES (NO FAN) 
128K 

YES 

YES 
YES 
YES 
YES 
YES 

OPTIONAL 
12" 
NO 
NO 

128K OPTION 

OPTIONAL 

OPTIONAL 
OPTIONAL 
OPTIONAL 

YES 
OPTIONAL 

Tele -XT IBM XT 

YES OPTIONAL 
14" 12" 
YES NO 
YES NO 

256K 256K OPTION 

YES OPTIONAL 

YES OPTIONAL 
YES YES 

YES OPTIONAL 
YES YES 
YES OPTIONAL 
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PC compatibles. 
for the best software. 

has the standard -not optional - 
features you need to take full advan- 
tage of every job your software 
can do. 

Study the chart below. It proves that 
TeleVideo- not IBM - offers the best 
hardware for the best price. 

Note thatTeleVideo's ergonomic 
superiority over IBM extends from fully 
sculpted keys and a comfortable 
palm restto a 14-inch, no glare screen 
that tilts at a touch. 

THE BEST MICROCHIPS. 
What is perhaps most impressive 
about theTeleVideo IBM PC Compati- 
ble can be found deep within its cir- 
cuitry. We use the same 8088 central 
processing unit that runs an IBM PC. 

Butwe also employ new VLSI (Very 
Large Scale Integration) microchips 
that are designed and built exclusively 

forTeleVideo.These interface more 
efficientlywith the power- 

ful 8088 and yield numer- 
ous benefits. 

For example, our tiny 
custom chips do the 

work of many of the 
larger, more expensive circuit 

boards in an IBM PC. So we can 
offer a computer system that comes 
in one attractive, integrated case, is 

ready to run and occupies less desk 
space. A computer that edges out 
IBM's added -cost component system 
for reliability, ease of service and 
purchase simplicity. 

Fewer circuit boards to cool also 
allowed us to eliminate the noisy, 
irritating fan IBM and most other 
PCs force you to put up with. And 
TeleVideo compatibles accept 

THE BEST PORTABLE FOR THE BEST PRICE. 

Features TPC II-S IBM PC 

High Capacity Storage 
Quiet Operation 
Display 
Memory 
Graphics 
Communications Port 
Printer Port 
MS-DOS 2.11 

YES 

YES (NO FAN) 
YELLOW 

256K 
YES 
YES 

YES 
YES 

YES 
NO 

AMBER 
256K 
YES 

OPTIONAL 
OPTIONAL 
OPTIONAL 

any IBM hardware options without 
modification. 

THE BEST LINE. 
ButtheTele -PC is onlyone element of 
the TeleVideo IBM PC Compatible line. 

TheTeleVideo XT is the best hardware 
for users of popular IBM XT software 
who would appreciate an extra 10 

megabytes of storage capacity along 
with the advantages listed on the 
chart at the left. 

As the chart above demonstrates, our 
portable IBM compatible computer; 
the TPC I I, is far and away better 
hardware than I BM. Better hardware - 
standard-at a better price. 

THE BEST MANUFACTURER. 
TheTeleVideo IBM PC Compatible 
line is made by the world leader in 
multi -user computer systems and 
the number one independent manu - 
facturer of terminals. 

Call 800 -538 -8725 for the dealer 
nearest you. In California, call 
800- 345 -8008. 

Before you invest, make a few 
simple comparisons.You'II find that 
TeleVideo- not IBM -has the best 
hardware for the best software. At the 
best price. 

IBM is a registered trademark of International Business 
Machines. MS is a trademark of MicroSoft Corporation. 
GW Basic is a registered trademark of MicroSoft Corporation. 

TeleVideo 
Personal Computers 

,Ielelrideo Systems, Inc. 

Circle 303 on inquiry card. 
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THE IBM PCIR 
by Rowland Archer Ir. 254 

THE SANYO MBC -550 
by Bill Sudbrink 270 

FOUR LOGOS FOR THE IBM PC 
by Mark Bridger 287 

THE JUKI 6100 PRINTER 

by G. Michael Vose 305 

REVIEW FEEDBACK 308 

REVIEWER'S NOTEBOOK 
WordStar -the old, reliable word -processing program from MicroPro -is being besieged 
on all sides. First there were the competing word processors. Then came NewWord, a low - 
cost WordStar work -alike program written by some of the same people who wrote the original. 
And now there's a WordStar work -alike written in BASIC. 

At the BYTE /Popular Computing show in Chicago, Bruce Tonkin approached me, claiming 
that he had a compiled -BASIC program called My Word!. He said that it runs faster than 
WordStar, that it runs on everything except Apple computers. and that it costs only $25. 

Fortunately, he had a version for the IBM Personal Computer (PC) with him and there 
was a new Zenith Z -150 just across from the BYTE booth. (I'll talk more about the Zenith 
later.) Anyway. this $25 program actually worked. Of course, it doesn't do everything that 
WordStar does (such as on- screen justification), but it does almost everything. And it does 
some things that WordStar can't do. For example, you can set up a long table and then 
sort the table according to information in any of its columns. 

Bruce Tonkin's company is called TNT Software (34069 Hainesville Rd., Round Lake, IL 

60073). 
About six months ago we did a review of the Zenith Z -100, the Heath company's first 

MS -DOS machine. The Z -100 has the best version of MS -DOS I've seen on any machine. 
The only problem with the Z -100 is that it cannot take advantage of the large variety of 
IBM PC software that is available. 

Now we're trying to get the Z -150, Heath's true IBM PC- compatible machine. If they ap- 
plied the same care and intelligence that they did on the Z -100, then the new Z -150 must 
be some machine. I must admit. however. that the portable version -the Z -160 -looks a 

bit strange. 
A few months ago, I mentioned the Leading Edge Word Processor, a slick package with 

unique, rather unwieldy file -handling procedures. Now, because of competition from IBM's 
own word -processing programs called DisplayWrite, the basic price of the LEWP has been 
reduced to about $200. Also, the Leading Edge PC has finally arrived here. The Leading 
Edge PC is one of the newest IBM PC clones. An identical twin of the Sperry PC, it is pro- 
duced by Mitsubishi in Japan, and its most distinguishing characteristic is its dual -speed 
processor. 

The 8088 microprocessor in the LEPC can run at either 4.77 MHz (just like the IBM PC) 

or 7.6 MHz (a significant improvement). Running your favorite programs at this higher clock 
speed is a bit of a thrill. 

The Leading Edge PC -like every PC clone I've seen -is not 100 percent compatible. In 

fact, I give it a "98.' All of the major non -graphics programs run on it (we havent received 
the graphics board yet). 

Heading our reviews this month is a look at the Macintosh, the machine that has prob- 
ably received more attention than any other. Contributing Editor Bruce F. Webster examines 
whether the "Mac" can do serious work. 

Next, our veteran analyst Rowland Archer Jr. examines the IBM PCjr. another machine 
that has been in the news a lot. Rowland carefully examines what this machine can and 
cannot do. 

Then we shift to a popular MS- DOS -based system -the Sanyo MBC -550. Bill Sudbrink deter- 
mines whether this low -cost machine -which looks like part of your stereo system -is a real 
alternative to the high -priced office systems. 

For programmers. we have a review of four Logos for the IBM PC that offer turtle graphics 
of varying quality. 

And finally, we have a review of a new low -cost daisy -wheel printer -the luki 6100- written 
by our features editor, Mike Vose. 

-Rich Malloy, Product -Review Editor 
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SYSTEM REVIEW 

The Macintosh 
The many 
facets of a 

slightly 
flawed gem 

BY BRUCE E WEBSTER 

238 BYTE AUGUST 1984 

Few computers- indeed, few consumer 
items of any kind -have generated 
such a wide range of opinions as the 

Macintosh. Criticized as an expensive gimmick 
and hailed as the liberator of the masses, the 
Mac is a potentially great system. Whether it 
lives up to that potential remains to be seen. 

Personally, I think the Macintosh is a won- 
derful machine. 1 use one daily at work, and 
then at night I play with the one I have at 
home. Or, at least, I try to play with it. You see, 
my wife -who for years resisted all my at- 
tempts to introduce her to computers -has 
fallen in love with the Mac (her words, not 
mine). She uses it to type up medical reports, 
notes on her clients, and personal letters. In 

fact, she's suggested that we get a second 
Macintosh so that we won't have to fight over 
the one we have. 

The Macintosh is not without its problems. 
Resources are tight -it needs more memory 
and disk space -and software has been slow 
in coming to market. Many have criticized its 
price ($2495). In fact, there are indications that 
Apple considered a lower price ($1995) and 
then rejected it. It doesn't seem to have hurt 
the Mac's market -people are still buying 
them faster than Apple can make them -but 
there's the potential for backlash if the 
machine doesn't deliver on all its promises. 

Whatever its problems and limitations, the 
Mac represents a breakthrough in adapting 
computers to work with people instead of vice 
versa. Time and again, I've seen individuals 
with little or no computer experience sit down 
in front of a Mac and accomplish useful tasks 
with it in a matter of minutes. Invariably, they 
use the same words to describe it: "amazing" 
and "fun.' The question is whether "power- 
ful" can be added to that list. 

In an industry rapidly filling up with IBM PC 
clones, the Macintosh represents a radical 
departure from the norm. It is a small, light- 
weight computer with a high -resolution 
screen, a detached keyboard, and a mouse 
(see photo I). It comes with 128K bytes of 
RAM (random- access read /write memory), 
64K bytes of ROM (read -only memory), and 
a 400K byte 31/2-inch disk drive. If you throw 
in an Imagewriter printer (see photo 2 and 

figure I) the system costs $2990. The pro- 
cessor is a Motorola 68000, running a name- 
less operating system (see the text box, "A 
Second Opinion" on page 248 for a full 
description). It has absolutely no IBM PC /MS- 
DOS compatibility, and it would appear Ap- 
ple plans none. 

THE DISPLAY 

The display is small (9 -inch diagonal), but it 
has very high resolution (512 by 342 pixels). 
Every pixel is crisp. Several things make the 
display unusual. First, the Macintosh has no 
"text mode : Instead, the display is always bit - 
mapped graphics. Second, the display is black - 
on -white rather than amber -, green -, or color - 
on- black, giving it an ink -on -paper effect. 
Third, the pixels are equally dense both hori- 
zontally and vertically, eliminating the "aspect - 
ratio' problem that plagues other graphics 
systems. (In other words, a box 20 pixels wide 
and 20 pixels high will be a square.) 

The effect is excellent. The display is clear, 
crisp, easy to read, and easy on the eyes. 
Because all text is graphically generated, true 
"what you see is what you get" word process- 
ing is available (with multiple fonts, sizes, and 
styles). Embedded drawings and proportional 
spacing are also possible. Some criticism has 
been made about the lack of a color -graphics 
capability. Frankly, I am unconvinced of its 
necessity. Most applications I have seen use 
color graphics as a substitute for detail, and 
the Mac can give you lots of detail. (An inter- 
esting footnote: the OuickDraw graphics rou- 
tines in the Mac's ROM do provide for color, 
although Apple has not announced any inten- 
tions for supporting such.) 

The Mac's display does create a problem. 
Computer graphics are memory- intensive: 
once you start drawing pictures, you start 
using up lots of memory. The video display 
itself consumes about 22K bytes (or about 
one -sixth) of the total RAM. Any off -screen 
manipulation (windows) or information (text 
fonts) chews up additional memory quickly. 

THE KEYBOARD 

Like the rest of the machine, the keyboard is 
significantly different from those found on 
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other systems (see photo 3). Its smaller than 
most and has only 58 keys. It is detached but 
the 3 -foot coiled cord has lots of give to it so 
you don't have to wrestle the computer for 
the keyboard. The full printable ASCII 
(American National Standard Code for Infor- 
mation Interchange) set is available, and the 
layout of alphanumeric and punctuation keys 
is pretty standard. There are no function keys, 
no cursor keys, and no control key. Instead, 
you will find two Option keys and a Command 
key. The Option keys, located directly under 
either Shift key, are used to generate special 
text characters (Greek letters. math symbols, 
and the like). The Command key, whose sym- 
bol looks like a freeway cloverleaf. is an alter- 
native to the mouse. For example, if I'm typ- 
ing along and wish to underline some text, I 

can type Command -U instead of stopping and 
using the mouse to select Underline in the 
Style pull -down menu. 

All in all, I like the keyboard. I'm a fast touch - 
typist and occasionally I overrun the two -key 
"rollover" (the number of keys you can press 
down simultaneously), but I never lose 
characters because of buffer overflow. The 
keyboard's layout is compact, so I can easily 
reach any key -well, almost any key. The Com- 
mand key, located between the left Option key 
and the space bar, is in an awkward position. 
I often hit the Shift key or Option key instead. 

I don't like function or cursor keys and the 
mouse renders them fairly useless, so their 
absence doesn't bother me at all. A separate 
numeric keypad is available for $99 (it plugs 
in between the keyboard and the Mac). This 
keypad has cursor keys on it, but I wonder 
how many applications will recognize them. 

TE MOUSE 
The Macintosh has a standard, one -button, 
mechanical- tracking, optical- shaft -encoding 

Bruce F. Webster (7909 Ostrow St., Suite F San 
Diego, CA 92 III) is vice -president of FTL Games and 
Oasis Systems. He received his B.S. in computer science 

from Brigham Young University and did graduate work 

at the University of Houston. His hobbies include 
reading and war -gaming, especially science- fiction and 
fantasy war games. 

mouse (again a departure from industry 
norms). The mouse has a 31/2-foot cord. its 
own port in the back, and full support from 
the ROM routines and the operating system. 
In other words, almost every application on 
the Macintosh will use the mouse. (I say 
"almost" because someone is bound to come 
out with a program that ignores it altogether.) 

Before buying my Macintosh, I used a 
mouse on an IBM PC and was not impressed. 
The Macintosh mouse impresses me. In some 
applications, such as MacPaint, I seldom touch 
the keyboard, except to hold the Shift, Option, 

(continued) 

Photo I: The Apple Macintosh computer. 
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REVIEW: MACINTOSH 

Photo 2: The Macintosh dot -matrix printer. 

This is 9 -point text, Geneva. 

This is 12 -point text. 
This is 14 -point text. 

This is 18 -point text. 
This is 9 -point text., 6eneva. bold. 

This is 12 -point text, bold. 
This is 14 -point text, bold. 

This is 18 -point text, bold. 
This is 9 -point text, New York, and this is bald. 
This is 12 -point text, New York, bold. 
This is 1 4-point text, New York, bold_ 

This is 18 -point text, bold. 
Figure I: A sample printout from the Macintosh using its printer and the MacWrite word - 

processing program. The printout was obtained using MacWrités high -quality output mode, 

as opposed to the draft and ordinary quality modes. The output here is shown at 100 per- 
cent of actual size. 

or Command key down with my left 
hand while moving the mouse with my 
right. I find using the mouse faster, 
easier, and less disruptive than using 
function and cursor keys. Function and 
cursor keys do not fall within the stan- 
dard touch -typing layout because they 
vary in size, number, position, and func- 
tion. To use them, I have to stop and 
think about what key I need, look down 
at the keyboard, find it, hit it, and look 
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up again. Often this process has to be 
repeated several times. With the mouse, 
I never take my eyes off the screen. I just 
reach to my right, grab the mouse, and 
do what I need to do. 

Of course, the mouse isn't always a 
perfect solution. Some commands can 
be tedious to perform via the mouse 
and pull -down menu. For example, 
deleting text to the right of the cursor 
in MacWrite can only be done with the 

mouse. This is a nuisance if you have 
only one or two characters to delete. I'd 
also like the mouse's cord to be a little 
longer and sometimes I have trouble 
finding enough surface area to work the 
mouse, but these are minor complaints. 
The mouse is an excellent feature of the 
Macintosh. 

USER INTERFACE 

Macintosh's user interface is far different 
from those of other personal com- 
puters. Strictly speaking, it is not all that 
new. The original concepts were pio- 
neered at Xerox's Palo Alto Research 
Center (PARC) several years ago. Apple 
used them heavily in the original Lisa 
machine, released a year before the 
Mac. However, that Lisa sold for 
$ 10,000, and the Xerox machines for 
much more. The people who most 
needed the interface were those who 
could least afford it: small business - 
people, students, etc. The Macintosh is 

still a bit expensive, but it's within the 
reach of far more people than any of 
its predecessors. 

In creating the Macintosh's unique 
user interface, Apple has attempted to 
make the abstract seem concrete. Few 
things are as abstract as the data and 
programs stored and used on a com- 
puter. The Mac takes that abstraction 
and presents it as something familiar: 
a desktop cluttered with pencils, papers, 
manila folders, and even a wastebasket. 
Do you want to put a document in a 
folder? Pick it up with the mouse and 
put it in the folder. Do you want to 
throw something away? Pick it up and 
put it in the wastebasket. Abstractions 
take on real forms that we can under- 
stand and use without obscure com- 
mands or bizarre syntax. 

Another important aspect of this user 
interface is the way in which the Macin- 
tosh makes commands available to the 
user. As I write this review with Mac - 
Write, the top of my screen has an 
Apple symbol and six words (File, Edit, 
Search, Format, Font, and Style) written 
across the top. If I point at any of the 
items with the mouse and press the but- 
ton, a menu of options appears on the 
screen. When I release the button, the 
menu disappears. All available com- 
mands appear in the menus. I haven't 
had to memorize or learn much; in fact, 
I opened my MacWrite manual only 
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T A GLANCE 

Name 
Macintosh 

Manufacturer 
Apple Computer Inc. 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996 -1010 

Components 
Size: 13.5 by 9.7 by 10.9 

inches (main unit) 
2.6 by 13.2 by 5.8 inches 
(keyboard) 
Weight: 19.5 pounds 
Processor: Motorola 68000 
(7.8336 MHz) 
Memory: I28K bytes of 
RAM; 64K bytes of ROM 
Display: 9 -inch built -in 
monitor; high -resolution 
bit -mapped display (512 by 
342 pixels); adjustable 
Keyboard: 58 keys, 

detached, standard layout, 
no function keys, 

software -mapped 
Mouse: single button, 
mechanical tracking, 
optical shaft encoding 
Mass storage: built -in 
single -sided 31 -inch Sony 
drive (400K bytes) 
Sound generator: four - 
voice sound 
Interfaces: two RS -422A 
serial ports (230.4K bps 
transfer rate); external -disk 
interface for second 
(optional) disk drive: 
mouse interface; 
synchronous serial 
keyboard bus 

Operating System 
Proprietary unnamed 

Optional Hardware 
Imagewriter dot -matrix 

printer: 
Numeric keypad: 
Carrying case: 
Modem (300 bps): 

(300/1200 bps): 
Security Accessory 

Kit: 
Second floppy -disk 

drive: 

Optional Software 
See text box 

$595 
$99 
$99 

$225 
$495 

$49 

$495 

Documentation 
160 -page user's manual 

Price 
$2495 ($2990 with 
Imagewriter) 

rr 

t.,u, Mi - 

.. 

wca,- ; ch .r ... ':ri. 

'wl 

MEMORY SIZE 
0 200 400 600 800 1000K 

64K/128K 

BUNDLED SOFTWARE 
0 2 4 

MAC IBM PC 

DISK STORAGE 
0 500 1000 1500 2000K 

I 140K/280K 

PRICE 
$o $2000 $4000 $6000 $8000 $10,000 

1-+ 
$ 2099 

APPLE ILE 

The Memory Size graph shows the standard and 
optional memory available for the computers under 
comparison. The Disk Storage graph shows the 
highest capacity of a single floppy -disk drive for 
each system. The Bundled Software graph shows 
the number of software packages included with 
each system. The Price graph shows the list price 

of a system with two high- capacity floppy -disk 
drives, a monochrome monitor, graphics and color - 
display capability, a printer port and a serial port. 
2 56K bytes of memory (64K bytes for 8 -bit systems), 
the standard operating system for each system, and 
the standard BASIC interpreter for each system. The 
Mac's price includes 128K bytes of memory only. 
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The rear of the Mac. Note the icon labels. The bottom row of 
connectors is for (from left) the mouse, second floppy disk, 
printer, modem, and speaker. 

DISK ACCESS IN BASIC 

250. 

200 

150 
o 
z 
o 
U 

N 100 

50 

o 

56 

25.2 

175 

WRITE 
SYSTEM UTILITIES 
5 

40 

30 
o 
z 
o 
U 

N 20 

10 

o 

46 

23 

READ 

212 

25 25 

9.6 
11.4 

5.8 

FORMAT/ DISK COPY 

( 

The top of the Mac with the cover removed. The disk drive and 
digital circuitry are below the cathode -ray tube: the analog 
circuitry is to its left. 

BASIC PERFORMANCE 

250 

200 

150 
o 
z 
o 
U 
W 

100 

50 

0 

191 

228 

78.9 
69 

92 

SIEVE 
SPREADSHEET (MULTIPLAN) 
251 

20 

w 
15 

o 
z 
o 
U 
W 
N 10 

FILE COPY II MACINTOSH - IBM PC 

The graph for Disk Access in BASIC shows how long it takes to write 
a 64K-byte sequential text file to a blank floppy disk and how long 
it takes to read this file. (For the program listings, see 'The Chameleon 
Plus:' by Rich Kra ¡ewski, lune 1984, page 327.) The BASIC Perfor- 
mance graph shows how long it takes to run one iteration of the Sieve 
of Eratosthenes prime- number benchmark. In the same graph, the 
Calculations results show how long it takes to do 10,000 multiplica- 
tion and division operations using single- precision numbers. The 
System Utilities graph shows how long it takes to transfer a 40K-byte 

CALCULATIONS 

11.4 

i 
I 1 

18 

LOAD 

APPLE TIE 

7.6 

10.5 

I 

21.9 

RECALCULATE 

file using the system utilities. The Spreadsheet graph shows how long 
the computers take to load and recalculate a 25- by 25-cell spread - 
sheetwhere each cell equals 1.001 times the cell to its left. The spread- 
sheet program used was Microsoft Multiplan. The time for the for - 
matbisk copy test on the Macintosh reflects using the disk -copy utility 
on a single -drive system. Four disk -swaps are required for the com- 
plete disk copy, the time for which is included in the benchmark. 
The Sieve benchmark couldn't be run on the Mac (see text for details). 

"The new Disk Copy program was not available at press time. 
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MIfli 
Originally created for minis and main - 

S an frames, WordMARC is now available for 
use on your micro *. And quite simply, it's 
the best office -quality word processing soft - 

main rames ware package a micro user could 
buy. After all, it was the best word 

processor mainframe and mini users like have use d universities, national laboratories, and For- 
tune 500 companies could find over the last 

WordMARC 
four years. But, if 
you need more 
proof, read on. 

for 
No Problems, No Nonsense, No 

four Competition. For starters, every- 
thing you see on your screen ap- 
pears exactly as it will be printed 

Won paper. Scientific vr ears. O notation. Foreign lan- 
guage characters. Underlining. Subscripts. Every - t he re s thing. A Partial List of Features. That's Right, 
Partial. Menu driven w /function keys. Easy self - 

paced tutorials. Spelling 
%%1 ordt1AI checker. Mail merge. Sci 

entific notation. Foreign lan- 
guage characters. Automatic reformatting. Automatic 

wordpagination. Document recovery system. Document 
encryption. ASCII file handling. And so on. If Word 

Processing's Your Call, Call 800 -831 -2400. rOCessin Granted, just because the call is free 
is no reason for picking up the 
phone. You should stop and consider t or your our track record with minis and mainframes. 

You should stop and think what that can mean 
for your micro. And you should stop thinking about 
any d pc st O 
you've 

other 
done 

wor 
that, itro's time 

essing 
to pick 

ofware. 
up the 

K. 
phone. 

Now that 

*WordMARC is compatible with the IBM PC or XT, as well 
as the Eagle, Compaq, Corona, Columbia, NCR PC, DEC 
Rainbow, and TI Professional computers. All versions of 
WordMARC on micro, mini and mainframe computers are 
compatible. 

WordMARC 

I 
all WAS aonmre *.K 

00 
MARC Software International, Inc. 
260 Sheridan Avenue, Suite 200 
Palo Alto, California 94306 
800 -831 -2400 In Calif., 800 -437 -9900 

,111111111111111U,. 
i ^' 

'WordMARC is a trademark of MARC Software Inter- 
national, Inc. ® 1984 MSI, Inc. IBM PC and XT, Eagle, 
Columbia, Compaq. Corona. NCR PC, DEC Rainbow, and 
TI Professional computers are trademarks, respectively 
of International Business Machines Corporation, Eagle 
Computer. Inc., Columbia Data Products, Compaq Com- 
puter Corporation, Corona Data Systems, Inc., NCR 
Corporation, Digital Equipment Corporation, and 
Texas Instruments. 

' ' ®,msi,a ---- 
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REVIEW: MACINTOSH 

once or twice, briefly. The same is true 
at the "desktop" level. Any actions can 
be performed via the pull -down menus 
or by direct "physical" manipulation of 
the objects shown. The best feature of 
the Mac documentation is that I almost 
never have to refer to it. 

My one complaint about the user in- 
terface is that its slow. Sometimes run- 
ning a program or opening a file seems 
to take longer than it should. File copy- 
ing on a one -drive system is also 
tedious. 

A special disk -copy utility is now avail- 
able that lets you copy an entire disk 
in just four swaps -not too shabby when 
you realize that this utility uses nearly 
80 percent of the total RAM just to hold 
the data. Unfortunately, this utility won't 
solve the problem of copying several 
files onto a disk that's already formatted 
and in use. There is a simple solution: 
more RAM. 

MEMORY LIMITATIONS 

The 68000 is a powerful microprocessor 
but it has a limited environment in the 
Macintosh. The Mac comes with 128K 
bytes of RAM: less than I /100th of the 
16- megabyte RAM the 68000 could use, 
and there's no way to expand it. True, 
Apple is planning to upgrade the Mac 
to 512K bytes sometime in the future, 
but that still leaves 97 percent of the 

Apple is planning to upgrade the Mac to 512K 
bytes sometime in the future, but that still leaves 

97 percent of the potential memory space 
unused and unusable. 

potential memory space unused and 
unusable. The Mac has no provisions for 
expanding memory beyond replacing 
the 64K -bit chips it currently uses with 
256K-bit chips as they become avail- 
able. It has no expansion slots and no 
external bus. And remember, this is a 
graphics- intensive environment where 
memory often gets eaten up rather 
quickly. 

So the question arises: why did the 
Macintosh design team so limit their 
machine? The most common reason 
I've come across is that the Macintosh 
team wanted to provide a standard en- 
vironment for software developers and 
users (although the latter is less often 
cited). In other words, software devel- 
opers know that a Mac will always have 
128K bytes of RAM and users will never 
have to worry about software requiring 
more RAM than they have. The idea is 
sound, but it causes two problems. First, 
128K bytes is not enough RAM for a 
standard, especially in the Macintosh 
environment, where graphics chew 

Photo 3: The Macintosh keyboard. Note the absence of a control key, but the presence in- 

stead of a "cloverleaf" key just to the left of the space bar. This key per forms several of the 
functions usually performed by a control key. 
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away at your free space. Second, there 
will be no standard for software devel- 
opers when the 512K-byte upgrade be- 
comes available. Many software devel- 
opers are ignoring (or unable to use) the 
128K-byte machine and will release their 
packages for 5I2K -byte machines only. 
Unless Apple plans a free update to all 
Mac owners, the standard environment 
will no longer be standard. 

Another argument I've heard to sup- 
port the concept of such limited mem- 
ory is that the expansion slots were 
dropped to avoid power and cooling 
problems and to keep the user out of 
the machine. Again, this is a good idea 
if you provide sufficient resources in the 
unexpandable model. 1 have no com- 
plaints with Apple's choice of two 
RS -422A ports, an external disk port, 
the mouse port, and audio output. Ex- 
ternal video would be nice, but it isn't 
critical. But there's just not enough 
memory. 

Others argue that 128K bytes of RAM 
is enough because so much of the work 
is done for you in the 64K -byte ROM. 
The ROM toolbox (the optimized 68000 
machine -language routines that handle 
all aspects of the user interface) is truly 
a marvelous thing, but it doesn't change 
the fact that large, complex programs 
need lots of memory, especially if the 
displays are all graphical. A supporting 
argument points to MacPaint and Mac- 
Write, saying, "See, these work fine!" Yes, 

they do, but both have easily reached 
limits. Furthermore, these programs 
were developed over a long period of 
time, concurrently with the Macintosh. 
The authors of these programs knew a 
lot about optimizing code for the Mac. 
Software developers with less time and 
more ambitious designs will find the 
lack of RAM a serious roadblock. 

1 also have heard that the upgrade to 
512K bytes will eliminate all such prob- 
lems because there will be more than 
enough RAM for any application. Again, 
I disagree. You can never have enough 
RAM. I think it no accident that the 
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Thinking of 
buying a modem? 
You owe it Inside Outsidill 
to yourself to check out the Qubie' 212A modems. 

Just a few years ago, computers 
needed big air -conditioned rooms to 
operate in, balefuls of money to buy, 
and a team of wizards to keep them 
running. The constant march of 
technological progress has given 
more and more powerful machines 
which cost less and less. Desktop 
computers more powerful than the 
early mainframe computers are the 
result of the evolution. The Qubie' 
modems represent the latest exten- 
sion of this progress. Because up 
until now, a 212A compatible modem 
cost at least $500. Through the use 
of four low -cost, state of the art 
microprocessors, we can now offer 
two versions of our full featured 
212A modem at prices the compe- 
tition sells 300 baud modems for. 

In The Beginning 
In September of 1983 we introduced 
the first 212A modem card for the IBM 
PC available for under $300. The 
PC212A /1200 is a complete communi- 
cations package including PC -TALK 
III software, modular phone cable, 
card edge guide, and instruction 
manual. The modem is an auto -dial, 
auto - answer type, which uses all the 
Hayes software commands so it can 
be used with any of the popular soft- 
ware packages including Crosstalk;" 
and Smartcom ?" We picked the best 
software package we could find based 
on it's ease of use and features, PC- 
TALK III. Our modem includes 
features the old industry standard 
missed out on. Like being able to fit 
in one slot in a Portable PC or PC /XT. 

PC TALK44 

Or an optional connector to use the 
modem's serial port when not using 
the modem. Of course the topper is 
the $299 price, hundreds less than 
the competition. 

Now Available Outside 
Our standalone modem, the 212E/1200 
can be used with any computer or 
terminal with a RS -232C serial port. 
You can use any Hayes compatible 
communications software on any- 
thing from an Apple to a Zenith. 
Many owners of IBM PC's are using 
it because they lack available expan- 
sion slots, or have more than one 
computer they want to use their 
modem with. 

It's attractive gold anodized case 
houses seven status lights (who says 
low prices means a shortage of 
features). It fits comfortably under 
a standard telephone. It is also a 
212A compatible auto -dial, auto - 
answer modem which supports all 
Hayes software commands. Even the 
switch settings are the same, so any 
software giving recommended switch 
settings for a Hayes modem can be 
used, without knowing what the 
switches do. There is a volume con- 
trol knob for easy adjustment of the 
speaker's output. Included in the 
package is modular phone cable, a 
cable to hook it to your computer or 
terminal, and instruction manual. 
Choose the communications package 
right for your needs, and you're 
ready to go! 

Four Hearts 
The heart of the Qubie' modems are 

four digital signal 
microprocessors. 
Two handle sending, 
and two do the 
receiving. Rather 
than attempt to 
filter all but the 

relevant tones used 
for modem 

communications, the 

PC212A /12001ncludes Modem 
Card, PC -TALK III software, card 

I edge guide, modular phone cable, I 
quick reference card, and instru 

I lion manual. 9299 
Optional external serial port con- 
nector S20. 

212E/1200 Includes: Standalone 
modem with cable (specify male or, 

a female), modular phone cable, and. 
I instruction manual. $329. I 

microprocessors measure the tones 
digitally. This allows them to over- 
come line noise and static better 
than analog filter based modems 

Why Buy From Qubie' 
Because you will get a product as good 
or better than any available, pay less 
for it, and get factory direct help if 

you need it. If at any time during 
the one year warranty period your 
modem should require service, we will 
fix it or replace it within 48 hours. 
Notice also there are no hidden 
charges in our prices. No extra for 
freight, insurance, credit cards, or 
COD fees. In a hurry? UPS 2nd day 
air service is just $5 extra. If you 
are like many who say, "Nah, it's too 
good to be true' just apply the acid 
test and find out. Then you will be 
asking yourself, "Why should I pay 
what these modems used to cost ?" 

The Acid Test 
Qubie' gives you a 30 day satisfac- 
tion guarantee on your modem. If you 
are not completely satisfied we will 
refund the entire amount of your 
purchase including the postage to 
return it. If you can, get anyone 
selling another modem to give you 
the same guarantee. Buy both, and 
return the one you don't like. We 
know which one you will keep. 

IBMis a trademark of International Business Machines Corporation. 
Crosstalk is a registered trademark of Microstuf Inc. 
PC.TaIk Ill is a registered trademark of The Headlands Press Inc. 

Order Today, Shipped Tomorrow! 
All prices include UPS surface freight 
and insurance. Add $5 for two day air 
service. For fastest delivery send certi- 
fied check or credit card. Personal 
checks take 18 days to clear. Calif. 
residents add 6% sales tax. Corpora- 
tions and Institutions call for purchase 
order details. 

(800) 821 -4479 
Toll Free Outside California 

(805) 987 -9741 
Inside California 

QUB/E' 
4809 Calle Alto 
Camarillo, Ca. 93010 

et, 
VISA 

Tempo House, 15 Falcon Road, 
London SW11 2PH, United Kingdom 

Copyright Oubfe 1984 
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REVIEW: MACINTOSH 

Apple says the 68000 
is much better than the 
8086/8088 chips used 
in the IBM PC and its 

compatibles, yet they 
can use more RAM 
than the Mac. 

Commodore 64, with 64K bytes, has 
dominated the low -end market over ma- 
chines that have (or had) 8K, 16K, or 
24K bytes. Apple gave the 11c, which 
uses an 8 -bit 6502 chip, I28K bytes of 
RAM. Why the company limited the 
68000, a 32 -bit chip, to the same initial 
amount of memory is beyond me. Even 
the fourfold upgrade is too limiting. 
Apple delights in stating how much bet- 
ter the 68000 is than the 8086/8088 

chips used in the IBM PC and compat- 
ibles, yet most of those systems can use 
more RAM than the Mac. Where's the 
advantage? 

Obviously, I think that I28K bytes is 
not enough RAM to make the Macin- 
tosh a truly powerful machine. My at- 
tempt to run the Sieve of Eratosthenes 
benchmark on the Mac provides one in- 
dication of its RAM limitations. Once 
BASIC was loaded into the Mac, there 
was too little space left in memory for 
the Sieve program. To fit the program 
into memory, I had to declare all vari- 
ables integer. This will, of course, speed 
the execution time considerably. Thus, 
the speed of the Mac Sieve is not com- 
mensurable to the other two systems. 
(If you are curious, the modified bench- 
mark took 96.4 seconds on the Mac.) 
The upgrade to 512K bytes will help 
considerably, but it's still an inexcusable 
limit. I am convinced that this limited 
RAM has held up the release of Mac 
software. As I write this, it has been 

three months since the Macintosh was 
released, and all the Apple dealers in 

town have only three software packages 
for the Mac besides MacPaint and Mac - 
Write, which are still bundled. Mac 
should have had at least double the ini- 
tial and upgrade RAM, i.e., 2 56K bytes 
and 1 megabyte, respectively. It may be 
that Apple will release yet another up- 
grade when 1- megabit chips become 
available in mass quantities, or they may 
just release a new machine. 

Although the RAM is a limitation on 
the Macintosh, the ROM is a tremen- 
dous strength. In what is undoubtedly 
one of the marvels of modern program- 
ming, the Macintosh design team 
crammed an unbelievable amount of 
power into the 64K bytes of ROM in the 
form of tightly written, highly optimized 
machine code. In doing so, the team 
provided standard user interfaces so 
that most application programs on the 
Mac will be used in similar forms. I tried 
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SUPER APPLE® COMPATIBLE 
SUPERIOR TO APPLE. COMPARE FEATURES 
AMERICAN SUPER COMPUTERS Elite 4 

1. Dual CPU's 6502 & Z80, 64K RAM 
2. Runs APPLE & CPM, detached keyboard 
3. Numeric keypad, 90 key keyboard 
4. No copyright problems, completely legal 
5. SAVES YOU LOTS OF MONEY! ONLY $499 

Disk Drive $199 - Controller $49 - Monitor $109 
Complete System: 

Computer + Controller + Drive + Monitor ONLY $839 
APPLE ra TAe. of APPLE Computer,. Inc. 

WE HAVE ALL APPLE CARDS - CALL! SAVE! 
Phone American Super Computers (919) 883 -1105 
coMPLTENS TERMINALS PRINTf RS LETTTR OVA1,Tr 
dv,rrc! D,gita12e006Mt T,YVideo910 S 19 Super Dualily Soper P.ice1 

Sulu Si./12e W /PS NETTI 
Super Sl,ve6 ;128 

S 565 
499 

Te'evMro 924 
Telsondeo925 

614 
674 

SmnF.COron. TP., 
TECA10 
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YO 

Comprpr0816C Demo 11 orevl 5139 TelevPeo970 935 NEC2010 1R 
Marrow D120 
Radn,n vp126 

2516 
1669 

Adds )A 
thewpo.ns Color 

42 
996 

Taleodeo P /20P 
Savo Rawl 500P 

.,9 
M] 

North Star Raraon or Adumpew 
6v1 PC Cap/ PC 

2298 2en 2'9 
50 

655 
565 PRINTERS DOT MATRIX of 18M 

AIMS 586205Lwr 
TWevoleo 800 

1895 
5925 
1767 

Vaual 

MONITOR. Epson R %JOEY 
260 
415 

BAC 6412ALW T HMeo 606/10 
Sanyo 5S0 

.1%t 6 

)B 

109 
ve 

Mvopnm 
°Iodata BOP. 

415 
BMC Amber 

Polo 80188 
2ndh -2, 

CALL 
2072 

BMC Color A.. Color) n Dental 
2.5 
164 

°Iodata 92 P. 
221 

Eefh PCSprrit II CALL MAW. 95006 946 
NEC PC 8201A 605 

18Á .e T.M. of 5rter nat ion el Bwux. Wcwnea /COmpsrPro n e Godpwt Canopy 

We Sell Entire Line Of Most Compaines 
Call For Latest Prices, Shipping & Availabilty 

Factory Warranties - WE BEAT PRICES! 

WHICH COMPUTER IS BEST? - FREE BROCHURE 

AMERICAN saV CONIPUTERS 
4167 Kivett Dr., Jamestown, North Carolina 27282 

Phone: (919) 883 -1105 or (919) 889 -4577 

Prices & Specifications subject to change 
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When switching or lightning 
cause voltage surges- 
is your 
computer , 

safe? 
Perm Power 
Surge Suppressors 
provide the 
transient protection 
computers need 

Protects components; 
prevents doto errors 

Eliminates both line -to -line 
and line -to- ground surges 

Automatic failure shutdown 
prevents unprotected operation 

Extended Life models have 
RF and EMI filters and o 
three -year warranty 

Now at your 
computer store. 

PERMA POWER® 
Electronics inc. 

5615 West Howard Avenue Chicago. Illinois 60648 (312)647 -9414 

Circle 246 on inquiry card. 
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IBM Compatible 

Digital Microsystems opened up the world of shared micro 
computer resources with its HiNet'" Local Area Network 
in 1980. Now, 3000 HiNet LAN systems later, comes the 
DMS -816, the cost -effective solution to the need for 
multiple IBM -compatible PCs. 
Up to 63 DMS -816 work stations can be interconnected 
to share common data and expensive peripherals, Cost 
per user can be half that of stand -alone PCs. And it you 

already own IBM PCs7 
connect them to HiNet" 
with low cost HiNet/PC 
Adapter cards. Conserve 
your investment while 
expanding the utility of 
your system. 
With the DMS -816 you . 
take advantage of the 
wealth of PC -DOS" 

can handle large, data -intensive applications immediately 
without the expense of purchasing added memory. 
Your network is controlled by an extremely fast and reliable 
master station. And your communication pathways are 
unlimited -HiNet gateways let you talk to mainframes and 
public data networks. 
As part of an international communications company- -sr.- 
Extel Group PLC- Digital Micros e &pea. 

supplier for everythin 
you need on your Hi 
LAN: large hard disk 
servers, network soft- 

.. _ ware. cabling and go 
nectars, intelligent wo 
stations, optional local. 
storage. This translates 
into easy instal -,-', 

trainin , and s 

Circle 101 on inquiry card. 

HiNet is a trademark of Digital Microsystems. Inc. IBM PC is a trademark of International Business Machines. PC -DOS is a trademark of International Business Machines. 
CP /M -B0 and CP /M-86 are trademarks of Digital Research. Inc. Corporate Offices: U.S. 1840 Embarcadero. Oakland. CA 94606. Tel. (415) 261 -1034. TWX 910-366-7310. 
U.K.: Tel. (0734) 793131, Telex 851849925. Hong Kong: Tel. 3- 7237962. Telex 78041153. Germany: Tel. 610234036/7/8. U.S. Sales Offices: California: (415) 261 -1034. 
New York: (516) 829 -4772. Texas: (214) 234 -4940. Washington D.C.: (301) 576 -2922. 
International Distributors: Australia, Daro Systems. (02) 699 -3877 Benelux, Digital Systems. (2) 384 -80 -62 Denmark, Data APS (1) 780141 India, American Components. (91) 
222999 Ireland, Digicom. (0001) 604544 Israel, Osnat Computers. (3) 492122 Italy, Condor Informatics. (2) 4987549 Norway, Nor Sales. (2) 680555 Portugal, Monteiro, 
(1) 322500 Saudi Arabia, EECC. (2) 6690221 South Africa, Digital Computer (11) 706 7182 Spain, MOS. (3) 239 3604 Sweden, Macrotek. (8) 870190 Switzerland, 
Compuserve (42) 366155 
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REVIEW: MACINTOSH 

A Second Opinion 

The Macintosh is advertised as a 

I28K -byte machine. In reality, the 
Finder (Macintosh's operating sys- 

tem) and other systems software take 
about 40K bytes. Subtract from this 
another 40K to 70K bytes for any applica- 
tions programs that may be in memory 
and the 128K -byte Macintosh becomes 
an 18K- to 38K-byte machine. For ex- 
ample, when Mac's Microsoft BASIC 
package is loaded on top of the resident 
software, there is only I3 K bytes of space 
for programs and data left. Similarly, Mac - 
Write, Macintosh's word -processing pro- 
gram, only allows documents with a max- 
imum size of about 24K bytes. This prob- 
lem seems to be an inherent limitation 
in the current design of the Macintosh 
because there is no way to expand the 
memory capacity of the machine. When 
256K-bit memory chips become available 
the Macintosh will be upgraded to a 

5I2K -byte machine, enough space for the 
most ambitious application programs. 
However, at the time of this writing these 
chips are only in the development stage. 
This means that they will not be commer- 
cially available before 1985. 

DISK SWAPPING 
Closely related to the memory limitations 
is the problem of "disk swapping:' 
Because the basic Macintosh system has 
only one disk drive, transferring data 
from one disk to another requires that the 
Macintosh read from the input disk, eject 
the input disk, and prompt the user to 
insert the output disk. After sending the 
data to that disk, it is ejected and the user 
is told to reinsert the input disk. This cycle 
is repeated until the data transfer is 
complete. Initially, this shuffling of disks 
seemed to be tolerable. At least I thought 
it was until I attempted to back up a disk 
with 270K bytes of data on it. It took 
more than 50 disk swaps and 20 minutes 
to perform this simple operation. This 
works out to an effective transfer rate of 
about 5K bytes per swap. The process 
becomes even more hectic when the Mac 
has to consult systems software during 
the transfer. The user must then swap 
three disks in and out of the internal 

BY J. EDWARD CHOR 

drive. Unfortunately, this is precisely the 
kind of design flaw that will prevent the 
Macintosh from gaining widespread 
acceptance in a business environment. 
Disk backups are absolutely essential to 
business applications, Therefore, the 
need for a second drive is a hidden and 
unadvertised cost of owning the machine. 

All things considered, the Desk 
Accessories (accessory programs that 
can be run at the same time as another 
program) are an excellent complement to 
the Finder. These accessories are avail- 
able to the user at all times, regardless 
of the application program that may be 
resident in memory. This means, of 
course, that users will be able to cut and 
paste between diverse application 
programs. Although not as sophisticated 
as Lisa's information -passing capability, 
the Macintosh currently is the only 
machine in its price range that provides 
this feature as a system -resident function. 
However, sometimes the Finder does its 
job too well. If there are two or three disk 
icons present on the desktop, each with 
a copy of the System Folder, calling up 
a Desk Accessory such as the Alarm 
Clock will cause the Finder to request that 
the disk under which the system was ini- 
tialized be inserted. The Finder then gets 
the data pertaining to the Desk Accessory 
from that disk's System Folder instead of 
using the System Folder of the disk that 
was in the internal drive. After the Finder 
gets that information, the user must then 
reinsert the disk he or she was originally 
working with to display the accessory. Al- 
though not a major inconvenience, this 
procedure does become somewhat ag- 
gravating when one wants to do a simple 
thing like set the Alarm Clock. 

PROGRAMMER'S PERSPECTIVE 
Nothing much has been said about 
Macintosh from the programmer's point 
of view. Unfortunately, the reason for this 
is that there is very little to say. The 
Macintosh is the only machine in recent 
history to be offered without a program- 
ming language. However, Apple has pro- 
mised assembly language, BASIC, and 
Pascal for the Mac. As of April 1984 none 

of these packages was being marketed. 
The only language currently available, 
Microsoft BASIC, is extremely disappoint- 
ing. Programs written with it will essen- 
tially look like MBASIC programs written 
for the IBM PC. Even when Apple's lan- 
guage packages for the Macintosh are 
released, users should not expect to be 
able to produce application programs 
that utilize Macintosh features like the 
menu bar, dialogue boxes, and windows. 
Because any language that is run on a 

Macintosh will be treated like an applica- 
tion program, these routines will be in- 
accessible to programs created at a lower 
level than the application program that 
uses those features. The Macintosh ap- 
plications that use those features are be- 
ing done currently in one of two ways. 
They are either created on a Lisa and 
downloaded to the Mac, or two Macs are 
used in tandem (one for writing the pro- 
gram and the other for running it). De- 
veloping software in this fashion can 
be an expensive proposition. 

Although Apple has indicated that pro- 
grammers will be given assistance in de- 
veloping application programs for Macin- 
tosh, in fact this assistance will be avail- 
able only to a certain chosen few, i.e., 

established software houses or in- 
dividuals who have a proven track record 
of commercial success. Of course, one 
can always purchase the technical manual 
for Macintosh, which presumably con- 
tains all of the information regarding the 
highly touted Macintosh toolbox, and at- 
tempt to develop Mac applications from 
scratch. It can be obtained from Apple 
for S150. Regrettably, it is unlikely that a 

"cottage industry" will grow up around 
the Mac in the same way that one grew 
around the Apple II. But in spite of its 
shortcomings, the Macintosh is a signifi- 
cant advance in user -friendly computing. 

I. Edward Chor (1307 West Addison St., 

Chicago, IL 60613) is an attorney. He received 

his B.A. in psychology from Eastern Illinois 
University and his 1.D. from Southern Illinois 

University. His hobbies include reading, sports, 

and fiddling with machines. 
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CompuPro has now dra- 
matically increased your micro - 
computing power and speed. 

With our System 816 /FTM super - 
micro with CPU 2861287TM board. 
The computer that gives you 
results. Fast. 

Built to provide sophisticated 
computer users with the fastest 
16 -bit system available, the 
System 816/F is a multi -user com- 
puter so powerful it virtually has 
no supermicro peer. 

The reason for such a strong 
statement? We configure the sys- 
tem around the 80286 -among 
the most powerful 16 -bit proces- 
sors available anywhere and one 
that's built for speed. The 286/287 
board lets you run anything from 
the 8086/8088 family and includes 
the 80287 math processor and as 
much as 16 Kb of EPROM on- board. 

But this board is only part of 
the story. CompuPro has included 
a long list of features that 
enhance this exclusive system 
even more. Like 1.5 Mb of our 

For Dealer locations. see pg. 286. 

MDRIVE ® /H -a solid -state disk 
with the capacity to dramatically 
increase the speed of the 286 pro- 
cessor even more ... 512 Kb of 
16 -bit main memory expandable 
to 16 Mb ... 1.2 Mb floppy disk 
and up to 80 Mb of hard disk 
storage ... 12 serial ports ... and 
much more. 

And even though our System 
816/F has set some industry stan- 
dards, we still designed it to con- 
form to the IEEE 696/S -100 bus 
standard. And virtually no one 
else can say that. 

The time you save with 
CompuPro will save you money, 
too. Our System 816/F speeds up 
software development. So the 
quality and capacity of your pro- 
grams is enhanced, and the value, 
maximized. 

The CompuPro System 816/F. It's 
the essential system for OEMs and 
system integrators who want all 
the power and speed they can 
get. And best of all, we've shipped 
hundreds of them already. 

SYSTEM D 18_ - fllllllllllllllllll 111111111111 

The Essential Computer- 

OM u Pro® 
A GODBOUT COMPANY 

3506 Breakwater Court, Hayward, CA 94545 
(415) 786 -0909 

MDRIVE is a registered trademark and System 8161F, 
CPU 2861287 and The Essential Computer are trade- 
marks of CompuPro. Front panel shown is available 
from Full Service CompuPro System Centers only. 
©1984 CompuPro. 
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REVIEW: MACINTOSH 

Software for the Mac 
When I bought my Macintosh in 

mid -February, three software 
packages were available for it: 

MacWrite /MacPaint, which Apple devel- 
oped and gave away with the system, and 
Microsoft Multiplan and Microsoft BASIC 
(Microsoft has been working with the 
Mac for two years.) By the end of April, 
the number of available packages had 
climbed to four: MacFORTH, from 
Creative Solutions Inc. (CSI) had hit the 
shelves. (CSI already had a commercial- 
ly available 68000 -based FORTH.) 

By the time you read this, the trickle 
of Mac software should have grown 
modestly. The torrent probably won't hit 
until early 1985 when the 512K byte, two- 
disk Macintosh emerges as the new stan- 
dard and software firms have a year of 
development under their belts. The 5I2K 
byte Mac will increase the flow of soft- 
ware in another way. With the extra RAM, 
individuals will be able to develop Mac 
software without having to buy a Lisa. 
Programs will be able to do fancier things 
because graphics capability increases as 
memory does. And the programs them- 
selves will not have to be as tightly coded 
to fit into available memory; therefore, 
they will be developed more quickly. I 

think the result will be a flood of pro- 
grams, both public- domain and entre- 
preneurial. 

MACWRITE AND MACPAINT 
Both MacWrite and MacPaint are great. 
Get them, use them, and have fun with 
them. 

MacWrite gives you nine different fonts. 
six different point sizes, five different 
styles (mix and match), and superscript- 

:__ .ria..... 
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An example of MacPaint on the Macintosh. 

ing and subscripting. The program has 
three types of spacing, four types of justi- 
fication, adjustable margins, and two 
kinds of tabs. It also has headers, footers, 
rulers, and page breaks. And it has a 

screen that shows you what you're going 
to get and a printer that gives you what 
you saw. The result: the fanciest letter and 
report writer you ever saw. I don't think 
I'd use it to write a book, though. The 
amount of text you can edit is too limited 
and some things (such as pulling in or ap- 
pending files) are awkward or impossible. 
Still, it's great fun. 

MacPaint is also destined to be a 

classic. Admit it: you've always wanted to 
draw nice pictures but you haven't had 
the time to learn the necessary skills. 
Enter MacPaint (see the photo on this 
page). In seconds. you can create images 
that would take you hours by hand (if you 
could do them at all). Children and adults 
can learn to use it in an amazingly short 
time (a tribute to Bill Atkinson). My boss 
and I laid out a 16 -page manual for a new 
software product in two days, complete 
with borders, boxes for illustrations. and 

varying type sizes (MacPaint will generate 
text). We also designed the disk labels 
and drew up specs for some booth props 
we had built. However, you can only draw 
in a 3- by 5 -inch window, which in turn 
moves around on an 8- by 10 -inch area. 
The small drawing window makes large 
pictures tedious, especially if you're try- 
ing to put in text that is wider than the 
window. But this is a minor problem. 
MacPaint is a perfect example of what's 
amazing and fun about the Macintosh. 

MacWrite /MacPaint is available from 
Apple Computer Inc. (20525 Mariani Ave. 
Cupertino, CA 95014) for S195. 

MULTIPLAN 
Microsoft Multiplan is a Macintosh ver- 
sion of a standard spreadsheet. Not so 
standard are the crisp display, pull -down 
menus, and ease of cell manipulation via 
the mouse. The worksheet is limited to 
63 columns and 255 rows, but these 
figures should increase once the 512K 
byte machine becomes widely available. 

I found Multiplan easy to use -easier, 
in fact, than any other spreadsheet I've 
used. But I do have a few complaints. The 
documentation assumes a fair amount of 
knowledge on the part of the user. a poor 
assumption considering the Macintosh's 
market. For example, this is the documen- 
tation for conditional expressions: 

I F (logical -expression .vaiue -i f -true val ue -i f - fasse) 

The IF function evaluates the logical 
expression, then returns the value -if- 
true if the expression is TRUE: or it 

returns the value -if -false if the expres- 
sion is FALSE. 

There are no examples and no explana- 

some prerelease programs with no 
documentation and I was able to use 
them almost immediately. Try that 
under CP /M or MS -DOS. The ROM 
toolbox is a vital facet of the overall 
amazing nature of the Macintosh. 

The Macintosh also lacks adequate 
mass storage. At first, it doesn't look 
bad: it consists of one single -sided 
31/2-inch built -in disk drive (made by 
Sony) holding 400K bytes. Having only 
one disk drive can be a nuisance, but 
it's acceptable if the drive holds enough 
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data and if you can copy it easily. How- 
ever, the system files on a Macintosh 
disk take up over 200K bytes, or half the 
disk. Even with trimming, you only have 
about 220K bytes of usable space on 
a bootable disk. If any other company 
marketed a CP /M or MS -DOS system 
with a single disk drive with only 220K 
bytes of free space, no one would buy 
it. It takes a lot of time and disk swap- 
ping to copy files or to back up a disk. 
The Mac's only saving grace on this 
point is that it automatically ejects the 

disk and prompts you for a new one. 
The 128K-byte Macintosh with one 

single -sided drive is not a powerful 
machine. You can do useful work with 
it, and the user interface beats all others 
cold. But for the same price or less, I 

could go out and buy, for example, a 
Compaq with 256K bytes of RAM and 
two 360K byte disk drives. And I could 
get lots of software for it- programs that 
can handle larger, more difficult tasks 
than the Mac currently can. 

The upshot is this: a 53000 Macintosh, 
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REVIEW: MACINTOSH 

tion of what a "logical expression" is or 
how it resolves to true or false. The in- 
dex refers us to the definitions of NOT 
or OR; the latter gives us a little more in- 
formation and one complex example 
(demonstrating IF, OR, AND, and NOT). 
This will be confusing to novice users. 

But consider getting Multiplan anyway. 
Not only does it work well, it can share 
its information with other Microsoft pro- 
grams, such as BASIC, Word, Chart, and 
File. The program is available from Micro- 
soft Corporation (10700 Northup Way, 

Bellevue, WA 98004) for S195. 

MICROSOFT BASIC 
Microsoft BASIC is fairly standard. It does 
have lots of Mac -specific graphics calls. 
However, most of the them are poorly 
documented: instead, the documentation 
refers you to the OuickDraw Programmer's 
Guide, which doesn't come with the 
system. 

The BASIC itself runs in an environment 
with three windows: Command, Output, 
and List. All commands, typing, and 
editing take place in the Command win- 
dow; program output and echoed com- 
mands show up in the Output window: 
and program text is seen in the List win- 
dow. It all works nicely, although I find 
a few things annoying. The Command/ 
Output window dichotomy can cause 
problems, especially when the Output 
window insists on writing text behind the 
Command window (and nowhere else). 
Also, the List window has a tendency to 
propagate itself, so that you end up with 
several List windows stacked behind each 
other. 

Even with its shortcomings, Microsoft 

BASIC is useful. Several public- domain 
programs for it have already shown up 
on computer bulletin boards, including 
a terminal -emulation program and a 

68000 disassembler. The program is 

available for S195 from Microsoft Cor- 
poration (10700 Northup Way, Bellevue, 
WA 98004). 

MACFORTH 
MacFORTH (Level 1) lets you do amaz- 
ing things on the Macintosh. You can 
create windows complete with close and 
size boxes and "attach" programs that 
will execute automatically when a given 
window is activated. You can build your 
own pull -down menus with check marks, 
inactive items, and command -key options. 
In fact, you could code your own applica- 
tion and have it "take over" the Mac, put- 
ting up its own menu bar and controll- 
ing all the windows. 

The only catch to all of this is that you 
have to learn FORTH, a programming lan- 
guage unlike any other. FORTH isn't dif- 
ficult to learn, but it can be a bit confus- 
ing to use because of its stack orienta- 
tion and "reverse Polish notation" syntax. 
CSI's Going FORTH module helps a bit. 
Going FORTH is a clever program that 
sets up two side -by -side windows. One 
window steps you through an introduc- 
tion to FORTH. The other is an active 
FORTH window, where you can try out 
the things you're learning. Also, each 
chapter in the printed documentation is 

a tutorial on a given subject (menus, win- 
dows, etc.) with lots of examples to key 
in and try out. 

I think CSI has developed a solid 
FORTH implementation. (I programmed 

in FORTH professionally for a year, but 
I am by no means an expert.) The win- 
dow, menu, and graphics functions.are 
well done and easy to use. For example, 
if you create a window called Easel, and 
a program to run within Easel called 
Sketch, the FORTH command EASEL 
ON.ACTIVATE SKETCH links Sketch to 
Easel. If you select the Easel window with 
the mouse, the Sketch program will auto- 
matically start executing. 

All in all, CSI has done an excellent job. 
It has made FORTH relatively easy to 
learn. The documentation is easy to read 
and use, although the glossary can be 
cryptic to a FORTH neophyte. Best of all, 
CSI has unlocked a lot of the Mac's 
power. FORTH produces very compact 
code, which means that the Mac's limited 
RAM isn't so limited anymore. 

CSI has three levels of MacFORTH. I 

reviewed Level I (S149), which is de- 
signed as an introductory package. It 

does all the things I mentioned, but it 
doesn't support real (floating -point) 
numbers or all of the ROM toolbox rou- 
tines. Level II (S249), aimed at in -house 
developers, has real numbers and ad- 
vanced graphics as well as provisions for 
inserting 68000 assembly routines. Level 
III ($2500) is for software developers in- 
terested in marketing programs devel- 
oped in MacFORTH. It includes technical 
support, a run -time package, and licenses 
for 2 50 copies. Additional licenses cost 
$ 5 per copy. 

If you want to make your Mac do things, 
get a copy of MacFORTH and have fun. 
MacFORTH is available from Creative 
Solutions Inc. (4801 Randolph Road, 
Rockville, MD 20852). 

with 128K bytes of RAM, a 400K -byte 
disk drive, and an Imagewriter printer, 
is an amazing machine but not really a 

powerful one. A 512K byte Mac with two 
400K -byte disk drives is both amazing 
and powerful, but it is also expensive 
($3 500, including printer and not coun- 
ting any cost for the RAM upgrade). In 

the two-and -a -half months that I've own- 
ed my Mac, I've often wondered if I 

should have bought one so quickly. 
However, the arrival of MacFORTH (see 
the text box "Software for the Mac" on 

this page) has done much to quell my 
reservations. ] can now create my own 
windows, graphics, and pull -down 
menus, and the "fun quotient" of my 
Mac has made a quantum leap. Besides, 
I suspect that by the time this sees print. 
prices will have dropped and the soft- 
ware base will have expanded 
considerably. 

CONCLUSION 

You won't find another machine that's 
as easy to use or as much fun as the 

Macintosh. In the right configuration, it 
can do as much as any microcomputer 
on the market. However, you should go 
for a 512K -byte system with two disk 
drives and a printer. Anything less and 
you'll find yourself frustrated by the 
machine's limits. 

I have no doubt that I would have 
bought a Macintosh sooner or later, and 
I have no intention of getting rid of the 
one I own. The Mac's a gem- rough, 
slightly flawed, but a gem none- 
theless. 
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HARDWARE for 
your APPLE 

APPLE Ile, STARTER SYSTEM BY APPLE CALL 

APPLE MACINTOSH CALL 
UNITED 11ARRANTV is 100% Pats & Labor loe 90 days by us 

DISK DRIVES 

.4vtEC Amdisk 1,3'Mcra- Floppy, 143K $ 299 $249 

* CENTRAL PT., Fier, UtIky &Apple DDS S 20 f 15 

u -SCI 
MICRO -SCI 

+ AZ 143K Disk Dove S 345 
A2 Controller Card S 100 

* A40. 160K, Done $ 449 
* 470, 286K. Drove $ 599 

A40 /A 70 Controller $100 

$219 
5 79 
5299 
5299 
$ 79 

1/2 HIGH ALPS, 440 Belt Drive, I63K $299 5199 

DRIVES TEAC, T40 Direct Drive, I63K $349 6219 
TEAC, T80, Double Sided, 329( $ 449 5329 
Controller Card by Caroa 5110 $ 49 

Rana arte 1, 163K, 40 Track 
Elite Z 326K. 80 Track 
Elite 3 652K, 160 Track r Elite Controller 

5379 $239 
$ 649 $399 
$849 $499 
$145 $ 89 

RAM EXPANSION 

* ComX,80 col. 64KRAM,Ior ale, 1 Yr.Vey $199 5 99 
RAM Card, I Yr. Wly. (1l+) 19( $ 179 5 39 

* Micrxwdlt, RAM Cad (11 +) 19( $ 100 5 69 
Titan/Saturn RAM Card (II +) 32K $ 249 $ 159 

RAM Card (11 *) 64K $ 425 5 249 
RAM Cad (II *) I28K $ 599 s 359 
Software CM 

All MAIL: Conroy- LaPointe, Inc. 12060 SW Garden Place, Portland, OR 97223 
SHOWROOMS AT: PORTLAND. OR and SEATTLE WA - BOTH OPEN M -SAT 10-6 

VIDEO CARDS 
* ComX. 80 col +64K RAM(11e) 1 yr. wty 

* Vides, YdeoTem 80 cd. (+ or e) 

* UltraTerm ( +or e) 

Soft Video Switch (11 +) 
Enhancer II (IN) 
Function Strip (II +) 

We Have Full Vides Line. Call. 

$ 
279 $ 1B9 

$ 379 $279 
S 35 $ 25 
$ 149 $ 99 
S 39 $ 29 
Up to 35% off 

MISCELLANEOUS 
* ALS,The CP /M Card V3131+ or e)SPECIAL 5 399 5199 
* 2-Card II (+ or e) CP/M 2 2 SPECIAL 5 169 5 99 

ASTAR. RE Moddator, to use TV S 35 5 25 
* CCS, Serial Interlace 7710 (Set BAUD) S 150 5 99 

Chalkboard, Parry Pad 

9 
100 s 75 

Digital Res., CP /M Gold Card pY /64K) S 495 s 359 
* Expand 64K Gold Cd. to 192K S 325 5239 
* Eaetside, Wlld Card (copier, 11+ only)SPL s 110 f 59 

Wild Card 2 (capo, a e) S 140 S 99 
KENSINGTON, System Saver s 90 5 65 

Modem (Mac) S 140 5 109 
Surge Suppressorptac) 5 50 s 39 
Barter Pak (Mac) s 90 f 64 

Key Tronc, K6200keyboard (11 +) S 298 5219 
Koala, Touch Tablet w /Macro Illustrator 5 125 $ B5 
Kraft, Joystick (Ap II /II +) 5 65 s 49 

Padde(Ap II/II +) s 50 s 39 
MBR Sup R fan (+ore) 5 50 f 30 

* Miaosoft, 280 Sottcard (+ or e) 6 345 5 345 
* 280Softard Plus ( +ore) 465 5465 
* 280SoltardRemiunpl+) 

5 

5479 
* 280 Sortead Prermum(&e) S 495 $ 339 
* Orange Micro, Grappler Plus (e or +) S 149 $119 

16K Buller Board lor Grappler Plus 5175 5119 
Buffered Grappler Plus, 16K $ 239 5 179 

Payymar, Lower Case Chip, Rev. 7 11 +) 5 50 5 39 
* PCPI,Applicard, 14 features 6Mhz $375 5275 

RH Electronic,, Super Fan 11 S 75 $ 59 
* Titan /Saturn, Accelerator II 5 599 $ 399 

Tran,end /SSM, 41011, Serial /Para 1,1 $ 225 $ 169 
TG Product,, Game Paddles (ll +) $ 40 $ 29 

Joystick (I1 +) $ 60 S 45 
Vide, PSIO I/F Card $ 229 $169 
WICO, Mouse, Complete $ 179 $119 

SOFTWARE for your APPLE 
ViuCorp, Vmalc Enhanced (Re) 

Visifie or NsDex, each 
BUSINESS &TRAINING 

Arktronics, lane Illeor Plc only) NEW 
Jane (11+) NEW 

* Applied Soft Tech., VersaForm 
Artici, Magic Window 1 

* Ashton-Tate, dBase II (Red CP /M 80) 

Friday (Requires CP /M 80) 
BPI Systems, GLAR,AP,PR or INleach 

* Broderband,Bank SLWhkr or Spet erga 
Business Solution', Jack 2 pet NEW 

Incredde Jack NEW 

Continental, GLAR,APor PR, each 
Home Accountant 
Ta Advantage 

CDEX,at Yaralc Mul6Wn or Apple Ile,ea 

Dow Jones, Market Analyzer 

Market Manager 

Market Maosape 
Fax i Gelar, Quickcode or dGraph, ea 

Utility por dBase I) 

Hayden, Pie Wnter (Spedfy 80 cd. bd) 

* Howard Soh, Tax Preparar, 1984 
Knoware. Knoware NEW 
UK, Letta Poled w /Mail Merge 
Micro Pro, all require 286CP /M Card) 

* VAlydSlar w/Rodicard &CPA( SPECIAL 
+ InfoSTar wAlppkcard ACP/TA SPECIAL 

* WordStar' Training Manual SPECIAL 
* Spel8ar'or MaiMege', ea. SPECIAL 

* WordStar Prolessonal 4 Pak SPECIAL 

* OpROns Pak SS/MM/SI SPECIAL 
Mkaoeoh. MubW n, Apple 005 a CPAA 

s 179 

S 295 
5389 
s 150 
s 495 

s 295 
S 395 
s 70 

s 395 
s 129 

= 

250 

S 70 

S 60 
5 350 

$ 300 

$ 700 

$295 
S 99 
s 150 
S 250 

95 
S10 

$ 695 
S 695 
S 495 

s 250 
s 695 

S 

195 

s 119 
s 195 
s 259 
s 99 

Call 
s 199 
s 269 
s 45 
S 265 
s 89 
s 
S 149 
s 47 

s215 
s 195 
S 

1450 95 
s 65 
s 99 

$ lái 
s 99 

S295 
S 295 

s 129 
s 355 

$129 
* OIFon,/CanX (Dsk and Book)ßht, Bus &Math) 

Same Common Basic Programs(75 ea.) 5 100 5 49 
Practical Basic Programs(40ea.) 5 100 s 49 

Parechtree, Requires CP/M 8 MBank, 64K 

Seies40GL8AR8AP. all 3 5395 5239 
PeefeetPeded Wnte/Spell- 2pak(CP/14) 5 399 $ 199 

* Quark Word Juggler & Lackheck pe) S 189 s 139 
Sensible, Sen. Speie Of Bookends, ea. 5 125 5 85 
Siena /On -Une SaeetWder Pro 2 Pak 5 200 S 135 

Scrr:ele/Ma II 5 130 S 89 
The Dictionary NEW! S 100 5 69 
Gen. Manager II-NEW! S 230 $$ 155 
Homeword 

S 50 $ 34 * Silicon Valet', Word Handler 
* List Handler S 50 s 33 
* Handler Pak (Wad List 6 Spell) 5 130 5 85 

Software Arta, TK!Solve on licor 1k) 5 299 $ 199 
Software Publbleig, PES: File S 125 s 84 
(speoly +ore) 

PFS :Graph $125 f 84 
PFS: Write (1le) S 125 s 84 

Stoneware, DB Master Verstun 4.0 5 350 5 229 
DBUbltylorl! $129 5 87 

Vides. Utratlan $ 189 $ 119 
%%Karp, Vmcalc 3.3111+) S 250 $ 169 

$ 250 
s 250 

$179 
$179 

UTILITY & SYSTEM 
Bertgle,GPLEorAlphaPbt. each 5 35 s 
Ap. Mechanic, Disquck a Pronto DOS,n. S 30 s 
DoudeTakeallllltyCity,each 5 30 s 
Flex Test or Frame Up. each 5 30 s 
Typefaces, Tip Dsk MI or DOS Buss each S 20 s 

Central Poled. Filer, DOS 13 & Uhl. 5 20 s 
Copy Il Rus (bt copie) 5 40 s 

Elnesfn Compta- Appesee BASIC S 129 $ 
Epson, Graphics Dump 5 15 s 
Hayas. Temvla Ponte SmaMlodern) S 100 5 
!neo% GraFORTH II by Paul Lutas S 90 s 
Microsoft ALD.S. S 125 $ 

Fortran 80 5 195 s 
COMPLETE MICROSOFT UNE IN STOCK 

Omega. Locksmith px twirl 5 100 $ 
Penguin, Complete Graphies System II 

Graphics Ma ®dan 
PToenba, Zoom Grafix 
peaky. Bag of Tricks 

Tenap¡n, Login 

United 5111. ASCII Express-The Pro 

Uniics, Essential Data Dupicator III 

s 80 $ 

i40 
60 

s 
s 40 $ 

i 130 s 
s 80 $ 

27 
19 
19 
19 
15 
15 
30 
85 

9 
65 
65 
85 

135 

75 
54 
41 
34 
29 
65 
87 
as 

HOME & EDUCATIONAL 
Atari, Carlteada, PacMan or Donkey K,ea. 5 35 5 
Barron,, Study Program for SAT 5 90 s 
Berate Bros., Beagle Bag S 30 s 
Blueehip, Millionaire 5 60 s 
elrabeebeed OpeMt r a lade Rnrner,e* 5 35 5 

Arcade Machine $ 60 s 40 
Apple Panic S 30 s 20 

CBS, C. Goren Learning Bridge 5 80 s 54 
Continental, Home Accountant 5 75 

5 
49 

Dataeoft, Aztec or laxxon, each 5 40 5 27 
Davidson, Speed Reader II $ 70 

5 
47 

Wad Attack or Math Blaster! ea. 5 50 5 34 
EduWare, (Large Inventory) 35 %oh list 
Harcourt, Computer Prep for SAT 5 80 s 54 
Hayden,Sargon III (Chess) 5 50 s 34 
Infoeorrk Zak 1,11,111, or Staaoss. each 5 40 5 27 

* IrteofL3 Garrolarg /Sprier Rid/Grapple S 82 5 25 
Knoware, Knoware NFW $ 95 5 64 
Koala, Ful line in stock CALL 35 %oft list 
Learning Co., page Inventory) 35%oft list 
Microsoft, Typing Tutor 1 S 25 s 17 
Monogram, Dollarsand sense 5100 5 69 
Origin, Ultima III S 60 s 40 
ScarboeaKh/IJdltning.Mastetype 5 40 5 27 
Sierra /On -Una, Ultima II S 60 s 40 
Sir -Tech, Wizardry 5 50 S 35 
Spinnaker, Ful Ire in stock, CALL 35%oh list 
Sub Logic, Flight Simulator 1 5 50 s 37 
Terrapin, Logo S 99 s 65 

28 
60 
19 
40 
23 

OVERSTOCK SPECIALS 

* OKIDATA MICROUNE 80 

ONE TIME, 

Q UANTITY LIMITED 

' II °II ® ti 

80 cps, Pin /friclion feed, SO col., 132 col. compressed 

96ASQ, Graphics, Parallel S 299 S 179 

DISKETTES Fal PgRE 

CONROY- LAPOINTE DISKETTES 
3 Year United Warranty. Tap Qutdy product and we guaran 
teed with our name Bulk packaged. 

lOea,SS /SD, 35 Track ykpde etc) 5 21 
100n, SS /SD, 35 Track PApple, etc.) 149 

1000ea, SS/SD, 35 Track (Apple, etc) 1245 
10ea, DS/DD, 40Track (IBM H/FI 29 

100 n. DS/DD, 40 Track phi, H /Pf 239 
1900ea, DS /DD. 40Track PBM, HrP) 1995 

AMDEK, 
SS/DD, 

eWS, S 60 5 49 
CDC. 

100 DS/DD,,440 pf BM HR) S 750 S 
5 21 

295 
IOn DSAD, 481 (IBM HR) S 75 5 32 

DYSAPl10nSS/DD(Appk,ac) 5 41 S 29 
10eaDS/0048T$8&H/Pc) 5 69 5 43 

MAXELL, l0each, MD1, SS /DD 5 55 5 29 
10 each, MDZ DS /DD 5 75 5 39 

VERBATIM, 10 each MD525 01, SS /DD 5 49 5 25 
l0each MD34, DS /DD S 84 5 35 

GENERIK" DISKETTES -AS LOW AS S1 
W /Jackets, no labels, tap quaky. 90 day limited warranty 

100ea, 55/60, 35 Track (ADde, Atari) 5 415 5 130 
1000ea, SS/SD, 35 Track (Apple,Atan) 54150 S 995 

100ea, DS /DD, 48TPI (IBM, HR) 5 626 S 170 
1000ea, DS/DD, 48TPI (IBM, H /P) 56260 51400 

MODEMS AND 
ssoRlES 

pV6cEST ¡ W 
ANCHOR Signalman Mark X1 5 399 $ 269 
HAVES, IBM -PC Smartmodem 12008 5 599 5419 

IBM-PC Smartmm II Software 5 149 5109 
Micromodem Ile w /Smartcan S 329 5 239 
Slaamod $ 249 5179 
Stack Clralograph ßS2321 5 249 5 189 
Stack $martlrldam 

(RS232) 
S 289 5225 

Smaatmodem 1200 (RS -232) 5 699 S 535 
IBM-PC 
KENSINGTON, 

Modem Cable S 95 S 89 
Modem NEW 5595 5385 

NOVASS1- 3(I200BomadCat 5595 5399 
ACCESS 1-2-3 11 2008 *Crosstalk XYq S 595 5 399 

bDIeG 2008Á1A 725 5 559 
Cat 

5 
189 5 1.39 

}Cat $ 149 5 104 
212Auto Cat 5695 5579 

QUADRAM, 
Quadmodem, Intena! IBM (July) S 595 Call 
Quadmodem, Stand alone (July) 5 695 Cal 

SOFTWARE -SEE APPLE OR IBM UTILITY SOFTWARE SECTIONS 

PRINTERS AACCED SSORIES 

DOT MATRIX: UST OUR 
PRICE PRO 

EPSON, RX8OFT, 100 cps 5 499 5 339 
RX80,100cps 5 399 S 299 
$X80, 160 cps S 699 $ 495 
F0100, 160 cps 5 895 5 689 
MX100F/T, Aáps, w/GraRox+ 5 995 5 495 
Apple II Graphics Dump Program S 15 5 9 

MIINNESMMIN Spirit BO cd 80ít s S 399 5 299 
TALLY, 160, 80oá. I6Rps S 798 S 568 

1801.13101. 16Cete 51098 5 778 
OKIDATA. 8080cd.80 cps, para SPL S 299 LOW( 

gyl 80c I20cp . para. 5 349 5 319 

92 80m1., 160 cps, para. 5 599 5 469 

749 S 599 
84 136mL 200cpe, para 

para 

s 1395 51095 

91136mI,I6Ocps,para. 5 999 5749 
2350PPacemark350cps,para 52695 $2095 
241WPacemark 350c0s,para. 52995 52395 
eccema, W g N PIay,TradarsOWpaph Cal 

ORANGE MCRO,Grapda *,for Apde S 165 5 119 
PR11CT1CAlL, MaohS Ir i e 64KPra S 349 5 259 

Mcrobuff hone 68LSer. 5 349 5 259 

+QUADRAIC,CQuadi Jet oClor S 499 s 289 
795 

Gemini 15 11. 120cps S 549 S 439 
LETTER QUALITY: 

AMDEK. 5040 40cpr, Par &Ser. S 1675 51450 
TTX 1014, 13cps,Pra&Ser.Pn&Fnc,3p S 649 5 435 
JUKI,610018 cps. Para. 3rech S 599 5 459 

PRINTER INTERFACES and BUFFERS: 
IBM -PC Parallel Pinter Cable 5 60 5 35 
Apple B I/F & Cade for Epson or Gemini 5 95 5 59 
QUADRAM, 
Microfuc,w/CoDY.PP, RK MMPBwRS 5 189 5 139 
Maolue, w/Copy, PP, 64K MMP64wAS S 319 5 239 
Maoluc, w/Copy, PP, 128K wiPS S 465 $ 345 
Maohac, Snap-on, 81X. PP, Epson wRS 5 179 5 145 
Maofua, Snap on, 6411. PP. Epson w /PS S 319 5 235 

AANladazers are eapandaneta /oopyto5l3Q SpaPonto NO 
SUPPLIES: Tractor Feed Papa . Ribbons, Daisy Wheels. 

MONITORS AACCCOESSORIES 

a ATaDEK 12 "Green, 03000 S 200 125 
* 12"Amber, #3001 5 210 S 149 
* 12" Amber, 03100 for IBM-PC S 230 5 149 
* 13-Color I +, Compmrte 5 379 5 289 
* 13- C6br01,908Ni ResABM /Apse) S 529 5439 

13" , Color iv, KB, 720Hx40(M(IBTq$795 5685 
DAM III. Color 110ellltoAppkIIL'E 5199 f1ß 

* PRINCETON. RGB H Rot, HX 12 S 795 $ 499 
RG8 H 8m. SÁ12 

$ 
199 CA 

Amber, MAX -I2 pa M ino Board) S 249 S 199 
QUADRAM,Quadchrane 12" RGBCoIor 5 695 5 495 

adsaeen 17968x512 $1995 $1595 
ZENITH,12- em, ZYM123 5 200 f 99 

12"Amber, ZVM124 S 200 s 149 

MI CELLANEOUS 
OUR 

PRICE PRICE 

Oectrontic Profemort. Leman S 60 f 40 
Unne S 90 f 60 
Peach S 98 5 66 
Orange S 140 5 95 

Kensinrpon, FC Saver'Une Cadr 
surge 

S 50 S 39 
NetworX Varetee, aautlet wAtersurge S 70 $ 49 

41C0. Calculator NEWT. S 325 5 275 h 41C. Cakulata S 195 S 149 P 41CV. Calculator w/22( f 275 5 219 

Jn sor the ATARI 
RANA 1000Dr¡ve. 320( 5 449 5 369 PLOTTERS 

AMDEKAmplotR6 pan, 10xl4Bed 510995899 1MEANS A BEST BUY KOALA Pad w /Microlen S 100 S 75 

ORDERING INFORMATION AND TERMS: Nitafeaosa;arayy euhccanersDrea.Mace/Orddeen eloroe lar C"Checas.y. mmeed,iennwrwl Paisana! a an,wcor.pamerxso 
alb. 20days lo clear ea C 00 nice aneen a 3%can uua se so ADO 3%a aboye price la Y6Á. MaterCard e Arranca, Farros_ Fu U S Matad. add 3Slttr.minuml la shppet murena ad lunar/ 19ía0 by UPS 
UPS round n standard so add 3% 1510 minaron morera UPS Owe le Si811 Add 12% loa l$l5 meran la 5ßH la US Pahl APO e /PO. le Heear. Alaska and Cantle. UPS n in sana areas only. el °shas are Posta ar 
cal. nee. ce specify Postal lacta orders enea! Canada lar 51811 add 18% 1525 r mmuml lar sltH tocata lar mamas add 30% 1550nmmunl lar Silk AA ancas. eyeiahley and speticaons suben lo erais a caree 
.ahaui nearca so an lo reste NI goods are new. include.arrenty and are garnleed to wat Due to asar by, arca rd our auurence Put you ara pl new unused products. ALL SALE5 ARE FINAL. Cal balote rellene/ [aedo la 
repare a replacement Odm recamad ver Inserten SIGH atarlas val be retraed. ORDER 0111 HOUt5 6A M lo 6 PM. P51. Midas lloran messy nil Iola 4 Sabrdw. 6AM lane is 9A M Ne. York 

OUR REFERENCES: we laye been e campea, and electrones serie 1956 a compute dore sea 1979and n campear mar arde iinee 980 Oras 1st Pastar 8nß 601 64146701 we belong b we Camba 
(Cara mece (5 09 22g 9111. and yme Mar 'Tire Usar/non. awi 0um aid Bradshale pesare a mlauber. 

Fano RAM': f arel' -. and Cenan-are hades b al fama Carpaaon.ICMaaerCard' -a, d SoM M- are pad marks d Marren Campillo 

252 BYTE AUGUST 1984 

CASH & CARRY OUTLETS: 
Coarte-caunter sees only. Open Monday through Friday. 1000 
ami 600 Saluda y.1000 und 600 
PORTUIO. OREGON -PEW LOCATION! At Park 217. Tigard at 

ntenecten of 211 and 99W. Comes from Portland an 9SW. take 
immediate felt arte 217 overpass and Teaara Save. Call 6255595 
SEAT11E, WA94. -3540 129h Ave. SE, Bellevue. WA 98006 Tel 

6414736 In Loehmwm s Rua near Filme Square SE of Hwy 

4058 90 and at SE 39h &Richards 

www.americanradiohistory.com

www.americanradiohistory.com


MEMBER 

RIR 
MARKETING ASSOCIATION 

Formerly Computer Exchange 
LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USEITI 

SUPPLY CENTER for IBM-PC or XT 
AMDEK MAI 4in.l Mu" Board. Coln 256K IMMIPC or XT 

320/360K Disk Drives by CDC 
90 Day Limited Warranty By Us 

Call for Details 

31984. Service Mark of Conroy -LaPointe, Inc. 

for the 

DRIVES ACCESSORIES IBMPCor%T + r L/ 
pg`pQg 
J 

ICSTÓR iMBB7MBD keß ctSys 2559% 

AmmK 
Cal 
CaN 

Amdek V, 'h height nternal, 320/360( $ 329 S 249 
Cal Cade. Amdsk III to IBM-PC ntertace 

69 
CONTROL 

DATA 

320K/360K DS /DD DISK DRIVES 
With Detailed Installation Instructions 

30 Day Lulled Warranty by Factory Authorized Distributes 

Same as now 
installed by IBM 185 FULL HEIGHT 

CDC HALF 165 HEIGHT 
pop UST 

CDC, 
PRICE 

9 W Dual áwe Mntaraóm Kit S 30 $ 16 

10 MEG (XT) DISK KITS 
Convert ya" PC to 10 meg all to be XT compatirle with 
one of the following INTERNAL HARD DISK SYSTEMS. Kits 
are quality engineered to work with DOS 2 0/2.1. Completely 
XT compatte. All you need Is you DOS manual. Easy to 

install. Includes X) Megabyte Hard Disk. Controller Cad and 
Instructions 

COMX Internal lOmegHard Dsk Kit NEW S 869 
KKarnerrnan 

L.dos 
MegaBght 100 10 mbyte Hard Oak Kit NEW $869 

MAYNARD 
10 meg Hard Disk Kit WSl Sandsta Contrae 
will accept 3 Sandstar modules $1395 $1150 

QUADRAM, 
Quaddsk Internal Hard Digna w /ContrGNer 

BrB Renovable 
BdB Fixed 

12M6 Fixed 

27768 Fued 
72MB Fixed 

NEW 

NEW 

NEW 

NEW 

NEW 

$íS2295 99s 
$2250 
$2895 
$6500 

TAVA -PC IBM COMPATIBLE 
TAVA.PC, 256K. 2 Han Height CDC 360K Driva, Disk Control- 

ler, Color Graphics Card and: 

with no Monitor $2345 $1995 
with Amdek Amber Monitor 3100 $2575 $2139 
with Amdek Green MorWor 3006 $2545 $2139 
with Amdek Color I+ Monitor $2724 $2279 
with I bbppy, 10MB Hard Dsk 

IBM.XT Compatie by Com% $3995 $2795 
We find the TAVA.PC to be as compatible with the IBM PC 
as the Compaq, Eagle and Colunbla. PC Wald (Apll 1984) 
says, 'The TAVA.PC strongly resembles the IBMPC In locks 
and operation" 

OUR AD 

, #B7 

Graphia&Wono, Para Port $ 499 $ 399 
CorttoRus, 64X, S/P,tC $ 395 S 265 
ComboRls, 256K, S/P/CC $ 695 $495 
MegaPus II, 64X, S/P/CC 445 s 345 
MegaFus II, 2561, S/P/CC S 695 S 595 

395 $295 
395 $ 265 
695 495 
895 

$ 
595 

50 5 39 
215 5150 
265 5 185 
315 5215 
495 $ 375 

PCNet Starter Kit PC002 51095 
PCNet. Circuit Board, P0001 $495 

*CCSSuperVision, 
132 col, mono. board 3 799 $499 

Graphics Adapta ta Super non S 250 $150 

Chalkboard, Power ad (Requires 
r Kt $15000 

S 
34 

*COMX EmnoRAM 250( RAM Card w/fabak RAM disk 

emulator old sacan software S 4E6 5325 

CURT1S UNIT, Mondar hi &swivel base 3 50 S 39 

25EK MegaFlus II Expanda 
9xPakFus, 64X, S/P/CC +S/Vi 
91PakP s, 259(S/P/LC +SM 
9APa iP s, 384KS/PA:C +S/1V 

Game Poit fa 9xPak 
I/O Pus II, S/P/CC 
I/O Pus II, S/P/CC/C 
I/O Pus II, 2S/P/CC/G 
MonoGra phPWs'P /CCQorLotus) 

NO SALES TAX 

3to 9 foot keyboard able S 40 S 30 
Vertical CPU "System Siena' $ 25 S 19 
MonochromeExt Cade Par $ 50 5 35 

HERCULES 
Colorgraphics w /para 3 245 5169 
Graphit Card, Mono S 499 $ 349 

KiB Tronic 5150 9d. keymard S 209 
y K85151,Std.keyboad NEW S 255 

K1351511,, keyboard NEW S 255 

Iíoala RamnersGuOe i'i5 
MAYNARD Me Cara no 

Card, 
MFG 

$19999 

SANDSTAR AtennryCzrd 250( S 499 

SERIES Hrd Cat 
ole (HOM)S 

Para Port Module (FPM) S 59 
Serial Pon Module (SPM) S 95 

Cod Cal. MOdde (CCM) $ 55 
Game Adapter Module (GPM) S 49 
Memory Module "0'K (MHO) S 122 

Menou Module 25 EX (MM256) S 422 S 357 
%T1Omeg Hard Disk & 14 WSl $1395 $1150 

3159 
$19 
$189 

3 14 

s 79 
S 169 
S 399 
s395 
S 27 
S 49 
$ 79 
$ 48 

S 99 

LIST OUR 

MICROSOFT 
P62 E P45E 

S stemCad 2568 S 625 5 450 
use S 195 $ 145 

MOUSESYSTEAtS PC Mxrsew/sofwae S 295 S 195 

MAGNUM, PC Mastercard ", 1,536K Multifunction 
S/P/G/CCwdh SdRAM' software which provides printer 
spode. RAM disk & many otherfuncbons $4995 $3950 

PLANTRONICS 
Color Board &Caamagc,16mbi.w.'Para $ 559 S 395 
Cabr Board & Draftsman 16cda, w/Paa $ 559 S 395 

PARADISE, M160ISplay Cad NEW $ 595 S 435 

(21 1ADRAl' 1 

* Quadink NEWEST VERSION $ 680 s 480 
Quadboard,no RAM, expandto384K $ 295 5 215 

aeboard 64K expand to 384KS/P/CC $ 395 5 279 
ractoard 259( expand to 384KS/PiCC S 675 5 525 

Qaadboard, 384KS/P/CC s 795 5 625 
Quadnard II, no RAM expendio 256K $ 295 5 215 

adboar d II, 64Kexpandto25B(2S/CC $ 395 5 265 
uaá,oad 1 2561( 2S/CC S 595 S 395 

Quad 512+64X plus send poit S 325 5 265 
Quad 512+25Btplus sena! poi $ 550 5 420 
Quad 512 + 5I2K pua seni pat $ 895 5 625 
Quadcoor I, Wad 16coors S 295 5 215 

* Upgrade Quadcola I to II kA $ 275 5 199 
Quadvue.board, Mono/SR/CC 0aN 
Quadchrome, 12 RGB Color Manda S 795 S 495 
Quadscreen, 17" 9681512 Mano Monitor $1995 $1595 

=t'e= Super RIO with 256K 689 499 ._.' RO Pus with 2568 665 499 
Graphx Pus $$$$ 395 $$$$ 285 

Tecmar,p;;EMS;;e6/P/cc 
339665689895 

B9 z75 
lst M41E 25B( S/P/CC S 589 $ 399 
Captain, 64KSR/CC S 424 324 

W a.e,256KÌsAat hoag S 499 5 314659 

Bosun, SP/CC(slort brdl S 195 3 145 Titan AcceNrataPC(8086+128KI S 995 S 750 

TG PRODUCTS. brabd S 4s 5 30 
VACO, IBM PC Mause S 100 5 69 

1984 by Conroy -LaPo te, Inc. 
All Rights Reserved 

Prices and availability subject to change. Call. 

$49 
Call for Tager 
Quantity Prices 

* 9 Each, 64K, 200 ns, MEMORY CHIP KIT 

90 Day Warranty by us 

$325 $295 Two or more. 

* ComX EconoRAM'M 256K BOARD 
Fully Compatible 1 Year UEnited Warranty by ComX 

YAÜ Fastrak "RAM sk Emulator and Spoder Software 

Works on DOS 1.1, 2.0dr 2.1 

* MEANS A BEST BUY 

SOFTWARE for ==- -PC or XT 
BUSINESS & TRAINING 

APPLIED SOFT. TECH., Versaform S 389 
ARKTRONICS, Jane NEW $ 295 
ASHTON -TATE 

Framework aval. July /Aug NEW $ 695 
dBase II, (req. PC-DOS & 128X) $ 495 
dBase II User's Guide (Book) $ 30 
Everyman's DB Primer (Book) $ 15 

Friday S 295 
ASK MICRO, GLAR,AP,INV or PR, each $ 595 
ATI,Traning Programs -VAde Ine in stock S 75 
BRODERBUND, Bank Street Write S 80 
BPI, Genil AccigAR,AP or PR, each 3 595 
BUSINESSSOLUTIONS,iack2 NEW 5495 
CDEX. Training for... (targe inventory) S 70 
CHANG LABS Micro Pan S 495 

* CONTINENTAL Tax Advantage $ 70 
Home Accountant Pus S 150 
FCM (Fling Cataloging. Mailing) S 125 
Property Management S 495 

DOW JOIES. Market Analyzer S 350 
Market Manager S 300 
Market Mcroscope S 700 

FOX & GELLER. 
Ickcade, d3raph, Crafox or Oz. each S 295 

Util (MSDOS or CP /M86, each) S 99 
HAYDEN, IBM PieWriter S 200 

Pe Speller or Sargon Illeach S 50 
HOWARDSOFT, 

Tax Preparer, 1984.1or I983year S 295 
HUMAN EOGEM y/TraeaSal,ea $250 
IUS, EasyWrder I System S 350 

EasySpdler II S 100 
Business System: GL +AR +AP 31495 
GLAR.AP,OE or INV,each $ 595 

INSOFT, Data Design (easy b use DBMS) $ 250 
GraFORTH (animated 3D graphics) S 125 

KNOWARE. Knowwe yes grapacs) NEWS 95 
LIFETREE, Vola wñn 1.2 3 195 

VokswrAa Deluxe S 295 
LOTUS, 1.2.3 S 495 

Symphmy, (aval.Juy /Aupl NEW s 695 
1-230 Symphory, lava .kiy /Aug) NEW S RIO 

QUE. Using 1.2.3 (Book) $ 15 

MICROPRO, WordStar SPECIAL S 495 
MalMerge' SPECIAL S 250 
CnfectStar NEW $ 345 
WordStar Professional, 4 Pak SPECIALS 695 
RoOptions, SS /MM /SI SPECIAL S 345 
Starindex" SPECIAL S 195 
Info9ar' SPECIAL S 495 

MICRORIM, R:base, Series 4000 S 495 
Extended Report Writer NEW $ 150 

6265 
5195 

$465 
call 

s 20 
s 12 

$?Bs 
s 50 
s 56 
s 395 
$335 
s 47 
s 335 
S 45 
s 89 
s 79 
s 329 
$225 
s 195 
$450 

s 195 
S 65 
s 135 
s 34 

$220 
s 169 
s 259 

68 
995 

s li5 s 
s 1950 

s 309 
$465 
s135 
$ 

239 
s 129 
s 125 
s 355 

S 1ó9 
s 259 

s2999 9 

BUSINESS &TRAINING 
MICROSOFT, Mullplan (MSDOS) S 195 5 129 

Wbrd(PCDOS) S 375 $ 259 
Word wile Mouse (PCDOS) S 475 5 325 
Financal9atenent S 100 5 69 
Budget S 150 5 99 

MONOGRAM, Dolars & sense $ 165 5110 
MULTIMATE, Multimate $ 495 $295 
OPEN SYS, GLAR,AP,PRINVor PO.each S 695 5 429 

* DSBORNE/COMX (Book & Business, 9atahcs 
& Math Rograrna on DS/DD Disks) 

&ame CommonBasic Programs(70ea.) S 100 $ 69 
Radical Base Programs (40each) $ 100 $ 69 

PBL Personal Investor 11 S 145 $ 99 
PEACHTREE, Resch Pak IGLARBAP) S 395 $ 239 

Peach Text 5000 s 395 s 239 
PERFECT, Rstect*itere' $ 349 $219 

*ter 8 SpeNer, 2 Pak S 399 $ 249 
Perfect FAer'a Perfect Glc, ea h S 249 $149 
Perfect *de, Spela, Fer, Calc (4) S 699 5 499 

SOFTWARE ARTS, Tip Sohn S 399 5299 
SOFTWAREPUBLISHING,PFSfde $ 140 5 94 

PFSRepat S 125 5 84 
PFSWnte S 140 5 95 
PFSGraph s 140 5 95 

SORCIM, SuperCalc 2 5 295 5195 
Supercolt 3 S 395 $ 265 

SSI/SAIELUTñed S495 5 EWVxrlPe 
Personal lPordPerkct S 195 S 149 

STC/SOFTEC, The Geotor S 300 5 195 
STONEWARE, Advanced D.B. Master S 595 5 395 
SYNAPSE, Fk Manager s 100 5 67 
SYNERGISTIC, Data Reporter S 250 5169 
T/MAKER, T/Maker III $ 275 5 169 
TMOUGHiWARE Mgt Sena 33% off Nat 
VISICORP, VsiCak 4 3 250 $169 

VrAO, VsSchedule a Desktop Pan I S 300 S 199 
MsiWbrdwith CISM A (126() SPECIAL S 375 S 265 
Wsi on Cork Q(T Only) s 395 s 265 

UTILITY & SYSTEM 
1983CL SOFTWARE AWARD: 
"Copy II PC by Central Pont Software Is still one of the best 
software buys of available K will copy more copy protected 
softwwe and faster than any other backup system. Unlike 
other copiers d makes an exact Cuplcate of you r orlenal and 
It does 100devaifcabon of copy. Documentaban is excellent" 

CENTRAL POINT, Copy II PC. Backup S 40 5 30 
* COMX. Fastrak ". RAM/Disk emulator 

and prnter spook program Works on any 
PC/DOSversionor RAMCad. MenuDnven S 100 5 59 

UTILITY & SYSTEM 
DIGITAL RESEARCH, 

Concurrent CP.'M-86'w /windows S 350 
CP /M -86 )PC / %1) S 60 
CBASIC 86' (CP /M81,9 $ 200 
CBASIC Compier pP,T186or PIDOS,ea) S 600 
Pascal /MT+ (CP /M -86) $ 400 
Pascal /MT+ (PCDOS) $ 600 
PL /I (PCDOSor CP /M-86 each) $ 750 
Access Mngr.(PCDOSor CP/M86each) S 400 
Display Mngr(PCDOSor CP /M.86each) S 500 
Speed Prog Pkg. (CP /M-86) S 200 
CIS COBOL (CP /M86) S 850 
DRLOGO- 86ICP/M8Q S 100 

MATES, Smartcom II (DataCom) 3 119 
* INSOFT,GraFORTH(animated 30graph) S 125 

MICROSTUF, Crosstalk %Vl(DataCan.) S 195 
MICROSOFT, muMath /muSimp S 300 

Business BASIC Comp. S 600 
Pascal Compiler $ 300 
C Compiler S 500 
BASIC Complier S 395 
FORTRAN Complier S 350 
COBOL Compiler S 700 

NORTON.IXddies 2.0, 14 programs S 80 
ROSESOFT, Prokey S 130 

s215 
$ 40 
s 135 
s 365 
$269 
$399 
$499 
$ 269 
$339 
s 135 
s 525 
s 69 
s 89 
S 

195 
s 199 
$ 399 
$199 
$329 

52509 
$469 
$ 

é7 

HOME & EDUCATIONAL 
ATARI, Centipede PacMan a Ooriley,each S 35 
EPYX /Auto. Sim, Tempe of Apshal S 40 

* ARMONK, Executive Suite $ 40 
BLUE CMP, Milionaire or Tycooneach S 60 
BPI SYSTEMS, Personal Accounting S 99 

* BROOERBUNO, Apple Panic (Cola) S 30 
Lode Runner or Serpentne. each S 35 

CBS, Chas Goren Learn Bridge NEW $ 80 
COMPREHEN.. PC Tutor(1.1 or 2.0, ea) S 60 
CONTINENTAL Home Accountant Pus S 150 
DAVIDSON, The Speed Reader II $ 75 

Word Attack! or Mathelaster, each S 50 
INFOCOM, Deadlineor Suspended,each S 50 

Zork I or Zork l l or Zak Ill. each S 40 
* INSOFT, MystrixWordnx or Quotru,each S 35 

MICROSOFT, Fight Simulator 50 
MONOGRAM, Donas & Sense $ 165 
ORIGIN. Ultima III S 60 
PBL CORP., Personal Investor S 145 
SCARBOROUGH /LIGHTNING, 

MasterType S 50 
SOFTWORO SYSTEMS Multimate S 495 
SPINNAKER. Snooper Troops ll or 2) $ 45 

Story Machine or Face Maker S 35 
STRATEGIC, the Warp Factor $ 40 
SUBLOGIC, Night Mission Pinball $ 40 

s 28 
s 29 
S 27 

s 66 

s 19 
s 23 
$54 
S 40 
$ 89 
s 49 s 
s 27 
$ 25 
$ 

11Ó 
s 40 
s 99 

$295 
s 35 
s 24 i 30 
s 27 

ono aDESK TOLL FREE 
(800) 547 -1289 

Order Desk Hours: 6AM to 6PM PST 

Oregon TOLL FREE Hot line For Information 
(800) 451 -5151 On Your Order 

Portland: 620 -9877 (503) 620 -9878 

Circle 78 for IBM Peripherals. Circle 79 for Apple. Circle 80 for all others. 

FREE GIFT 
I Use of our order forms qualifies you In a free 

I gi t with your order. Get on our malting lst 
I now lar order forms, and our new newsletter 

and sales specials announcement Our 

I customers are already on our list 

I°oR; COUPON 

MAIL TO: 12060 SW Garden Place, Portland OR 97223 
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SYSTEM REVIEW 

The IBM PCjr 
Impressive 

but 
disappointing 

BY ROWLANDARCHER JR. 

254 BYTE AUGUST 1984 

The IBM PCjr makes a good first im- 
pression. It is slickly packaged, easy 
to set up and use, and gives an over- 

all impression of quality. It is lightweight com- 
pared to the IBM PC, primarily because of its 
plastic case (the PC's case is metal.) Clearly, 
IBM took some time in deciding how to pack 
the system and guide the first -time user. For 
example, the design of the connectors makes 
it virtually impossible to plug the wrong 
peripheral device into a jack. This is a good 
thing because the jacks, located on the back 
panel, are labeled sparsely. (See the photo in 

the "At a Glance" spread on page 258.) 
The IBM PCjr's options are also easy to in- 

stall, requiring at most a flat -blade screwdriver. 
As with the back -panel connectors, you can- 
not plug an option into the wrong mother- 
board connector. I never had to set a DIP 
(dual -inline package) switch or change a 
jumper while installing options, a welcome 
relief from the PC. PCjr's software notices new- 
ly installed options and adjusts automatically. 

On the minus side, the PCjr's plug -in cards 
are wobbly, with no card guides or tie -downs. 
I haven't seen any adverse effects from this, 
but it is unsettling. 

SPECIFICATIONS OVERVIEW 

The PCjr is highly compatible with the IBM PC. 

It uses the same Intel 8088 microprocessor, 
runs the same PC -DOS version 2.1 disk oper- 
ating system, and can use many of the same 
application programs. It comes in two basic 
models and many extra -cost options are avail- 
able. The least expensive model retails for 
$ 599; it includes 64K bytes of RAM (random - 
access read /write memory), a color -video con- 
troller for use with your TV set, an RGB (red - 
green -blue) or composite monitor, a three - 
voice sound generator, a cordless keyboard, 
and two slots for plug -in ROM (read -only 
memory) program cartridges (see photo 1). 

No display device is included in the base 
price. You must either use your TV set, in 
which case you will need the TV adapter: an 
RGB monitor, which requires the RGB monitor 
adapter: or a composite monitor, which re- 
quires a cable with an RCA phono plug at one 
end and the appropriate connector for your 

monitor at the other. 
The enhanced version of the PCjr costs $999 

and includes all the features of the base 
model plus 64K bytes more RAM (for a total 
of 128K bytes), 80- column video display capa- 
bility, and a built -in half- height 51/4-inch floppy - 
disk drive that holds 360K bytes. Each of 
these is also available as a separate option 
to the base -model PCjr. Additional options in- 
clude Cartridge BASIC (a ROM cartridge in- 
corporating an enhanced BASIC that is com- 
patible with the PC's BASICA), a TV connec- 
tor (radio frequency, or RE modulator), cas- 
sette recorder cable (IBM does not sell a 
cassette recorder), an internal modem, a ther- 
mal printer, one or two joysticks. a parallel - 
printer adapter, and a keyboard cord that 
replaces the infrared link. 

IBM also announced several new software 
packages concurrently with the PCjr. These 
packages demonstrate IBM's intention to sell 
the PCjr to families and schools: they include 
easy -to -use home applications, arcade -style 
games, and some game -based math pro- 
grams. 

KEYBOARD 

Most reviewers have roundly jeered the PCjr's 
keyboard. I wish I could report that it seems 
better after a couple of months of use, but it 

doesn't. As photo 2 shows, the keyboard has 
widely separated keys with no legends on 
them. The definition of each key is printed on 
the grid between the keys. This lets software 
vendors provide keyboard templates that give 
a label for many keys, as Sierra On -Line does 
for the HomeWord word processor, which I'll 

discuss later. 
Unfortunately, it also means that you have 

to lean over the keyboard or tilt it toward you 
to read the legends. The keys themselves have 
a mushy feel, most unpleasant for touch -typ- 
ing. I get the impression that IBM designed 
this keyboard for children, and perhaps that's 
why I don't like it. 

The keyboard's cordless feature is of ques- 
tionable value. Besides being one more thing 
to buy batteries for, it is direction sensitive. 
If you put the keyboard in your lap, its signal 
will not reach the system unit (IBM's lingo for 
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the main computer box) unless it is pointing 
right at it. If you place the keyboard in your 
lap and sit within the 20 -foot acceptable 
distance from the system unit. it is easy to tilt 
the keyboard out of contact with the receiver. 
Contact is also lost if someone or something 
passes between the keyboard and the system 
unit. And if the keyboard sits on a table in 
front of the system unit, being cordless 
doesn't add much. 

The PCjr's keyboard has only 62 keys (the 
IBM PC has 83). However. it can produce all 
the PC's key codes through multiple key- 
strokes (see table I). For example, on the PC. 

function code I is generated by hitting FI: on 
the PCjr you must first hit the key labeled Fn, 
then the I key. which is also labeled FI. The 
PCjr Technical Reference manual refers to "the 
62-ley keyboard and the 83 -key keyboard:' so 
perhaps relief is around the corner in the form 
of an unannounced, full -size keyboard. 

The keyboard is the PCjr's major weakness. 
Alternative keyboards are available already, 
but if you add the price of a keyboard from 
an outside vendor. the PCjr's costs creeps 
closer to that of the IBM PC. 

VIDEO 
The PCjr's video circuitry is an extension of 
the IBM PC color -graphics adapter. Its video 
controller is built into the system mother- 
board. rather than on a plug -in card like the 
PC's.làble 2 summarizes the modes available 
for text and graphics display. In addition to 
having all the PC color card's modes, the PCjr 
has some extended modes: 16 colors in 320- 
by 200 -pixel format. and 4 colors in 640- by 
200 -pixel format. These give the PCjr an edge 
over the PC in color displays. Note that you 
need the ¡28K-byte memory option with the 
video -display adapter to enjoy 80- column text 
and the enhanced graphics modes. 

As mentioned before. the PCjr comes with 
outputs for a composite monochrome or col- 
or monitor ( RCA jack). an RGB color monitor 

Rowland Archer Jr. (5420 Loyal Place, Durham, NC 
27713) is a manager of software development at a For- 

tune 500 corporation. He holds an MS. in computer 
science from the Massachusetts Institute of Technology. 

such as the IBM color display, and a connec- 
tor for an RF modulator to drive a color TV 
set. There is no support for the IBM PC mono- 
chrome display. 

Most programs that run on the IBM PC 

color -video card will run on the PCjr video 
controller. However. the two differ in memory 
usage: the PCjr's video memory comes out of 
main -system memory rather than separate 
memory like that of the PC's display- adapter 
cards. Up to I6K bytes is used in the IBM PC's 
graphics modes. so some PC graphics pro- 
grams that run in 128K bytes will not run on 
a I28K -byte PCjr because it has insufficient 
memory. 

For speed, some programs store text direct- 
ly into video memory. the area used by the 
video -controller circuitry to refresh the screen. 
The PCjr's video memory is located at the top 
of user memory. while the PC's color -card 
video memory is at location B8000 hexadec- 
imal. IBM uses a hardware trick to allow pro- 
grams that access this memory directly on the 
PC to function on the PCjr. References to 
B8000 hexadecimal are automatically re- 
directed by the hardware to the PCjr's video - 

(continued) 

Photo I: The IBM PCjr is slickly packaged, easy to set up, and gives an initial 
impression of quality, although it may disappoint more demanding users. 
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REVIEW: PCjr 

memory location. No such compatibili- 
ty with the IBM PC monochrome -dis- 
play adapter is provided, so programs 
that access the monochrome display's 
refresh memory directly, with no sup- 
port for the PC's color -display card, will 
not work on PCjr. 

There are a few other minor dif- 
ferences between the PC's color video 
controller and the PCjr's. The PC turns 
color on by default: the PCjr turns color 
off. The PCjr includes a keyboard func- 
tion that shifts the visible part of the dis- 
play left or right to center it on the 
screen (this is especially useful on TV 

sets, which frequently have displays that 
are off center). 

DISK DRIVE 

The PCjr uses a half- height 5 1/4-inch 

floppy -disk drive that is compatible with 
the IBM PC's. You can freely interchange 
disks between the two machines. The 
drive in my PCjr was manufactured by 
Qume. It is double -sided double- density 
with 360K bytes per disk. 

If you start with the base -model PCjr, 
you can add the disk drive later. Installa- 
tion of the drive is easy: remove the face 
plate covering the disk -drive hole in the 
front panel, plug in the controller board, 
hook up the power and controller 
cables, and snap the drive into place. 

Half- height drives have different tim- 
ing parameters than full -size drives, and 
some software (a very few programs) 
will not function properly on them. In 

particular, copy -protection schemes that 
directly program the disk controller may 

Table 1: IBM creates all 83 IBM PC keyboard codes with the PCjr's 62 keys. 

Some commonly used single -key sequences on the PC, such as Page U p and Page 

Down (PgUp. PgDn), require two keystrokes on the PCjr. 

BM PC Key Code PCjr Equivalent 

FI - FIO Fn then FI - FIO 

Shift FI - FIO Shift Fn then FI - FIO 
Ctrl FI - FIO Ctrl Fn then FI - FIO 
Alt FI - FIO Alt Fn then FI - FIO 
Ctrl Break Fn Break 
Ctrl End Ctrl Fn then End 

Ctrl PrtSc Fn then Echo 
Ctrl Home Ctrl Fn then Home 
Ctrl Num Lock Fn then Pause 
Ctrl PgDn Ctrl Fn then Pg Dn 
Ctrl PgUp Ctrl Fn then Pg Up 
Shirt PrtSc Fn then Prt Sc 

Scroll Lock Fn then Sc Lock 
Num Lock Alt Fn then N 

PgUp Fn then Pg Up 
Pg Dn Fn then Pg Dn 
Home Fn then Home 
End Fn then End 

Alt / 

Alt ' 

Alt 
1 

Alt l 

Numeric keypad numbers Alt Fn then number 
Numeric keypad - Fn then - 
Numeric keypad = Fn then = 

Numeric keypad . Shift Del 
PrtSc Alt . 

cause a program to fail on the PCjr. 
A more bothersome difference be- 

tween the PC and the PCjr is the lack 
of DMA (direct memory access) on the 
PCjr's disk controller. The PC has DMA, 
which means that the disk controller 
can transfer a block of data from the 
disk to memory without intervention 
from the PC's central processor while 

rr 

6.4114 
Li 'MIII a..ANWPIII4 1114. 

Photo 2: The infamous PCjr keyboard features widely spaced keys and legends that are 

hard to read from a normal typing angle. 
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each byte of data is transferred. The 
PCjr's designers saved money by keep- 
ing the circuitry simple and letting the 
main microprocessor handle the data. 
The net result is that, while the disks are 
active, other processing stops. The most 
annoying consequence of this is that 
keyboard type -ahead is ignored while 
the disks are active. This probably 
would riot bother me if I were not used 
to the fact that I can type ahead on the 
PC, However, there are times when this 
is annoying. For example, if you use the 
Fn key plus Pause to control the display 
of a disk file, the PCjr frequently beeps 
when you press the key while the disk 
is active. 

The restriction this places on simulta- 
neous communications and disk -drive 
activity is perhaps more severe. You 
cannot download data from a commu- 
nications line (modem or RS -232C port) 
directly to a disk file, unless your com- 
munications program can notify the 
remote machine to stop sending data 
temporarily while it saves its full buffer 
to disk. 

The PCjr manual warns about a design 
limitation that I never witnessed. Ac- 

(continued) 
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AT A GLANCE 
Name 
IBM PCjr 

Manufacturer 
IBM Corporation 
POB 1328 
Boca Raton, FL 33432 

Dimensions 
System unit: 13.9 by 11.4 

by 3.8 inches high 
Weight: 5 pounds 8 

ounces: 8 pounds 4 

ounces with disk drive 
Keyboard: 13.5 by 6.6 by 
1 inches high 
Weight 1 pound. 6 
ounces with batteries 

Features 
Intel 8088 1 6-18 -bit micro- 
processor operating at 
4.77 MHz, 64K bytes of 
RAM, 64K bytes of ROM. 
slots to plug in up to 
I28K bytes more ROM, 
one RS -232C serial port, 
40- column video output 
for RGB (red -green -blue) 
or composite color 
monitor, or television 
with optional RF (radio 
frequency) modulator, 
single -voice beeper, 
three -voice sound 
generator with external 
audio output, cassette 
port (recorder not sup- 
plied), two joystick inputs, 
and cordless 62 -key 
keyboard. 

Software 
Cassette BASIC, tutorial 
disk, and sample disk 

Hardware Options 
RF modulator for TV 

connection: S30 
360K -byte disk 

drive: S480 
64K bytes RAM/80- 

column video: S140 
Parallel -printer 

adapter: S99 
Internal 300 -bps direct - 

connect modem: S199 

Software Options 
PC -DOS 2.10: 
Cartridge BASIC: 

Documentation 
Guide to Operations and 
Hands -On BASIC 

S65 
S75 

11111111111111111 

! 11111111111111111 now owe) 

Mr `. 
IIIIIMOMMOOPEMMO 

maiminmommisommorosomormi 

MEMORY SIZE 
0 200 400 600 800 1000K 

128K ( 

64K/128K 

640K 

BUNDLED SOFTWARE 
0 2 4 

DISK STORAGE 
0 500 1000 1500 2000K 

360K 720K I 

140K/280K 

PRICE 
$0 $2000 $4000 $6000 $8000 $10.000 

$3354 

IBM PC JR n IBM PC - APPLE LEE 

The Memory Size graph shows the standard and 
optional memory available for the computers under 
comparison. The Disk Storage graph shows the 
highest capacity of a single floppy -disk drive for 
each system. The Bundled Software graph shows 
the number of software packages included with 
each system. The Price graph shows the list price 
of a system with two high- capacity floppy -disk 

drives, a monochrome monitor, graphics and color - 
display capability. a proprietary serial printer port, 
2 56K bytes of memory (64K bytes for 8 -bit systems). 

the standard operating system for each system, and 
the standard BASIC interpreter for each system. 
Note that the IBM PCjr standard system includes 
the maximum of one floppy -disk drive, an IBM 
color monitor, and 128K bytes of memory. 
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Connectors for a wide variety of input/output devices are minimally 1àking the top off the enhanced IBM PCjr reveals the disk drive and 
labeled on the back of the PCjr. controller card. 64K -byte memory add -on card. and power supply. 

DISK ACCESS IN BASIC BASIC PERFORMANCE 
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WRITE READ 

SYSTEM UTILITIES 
50 

40 
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FORMAT/ DISK COPY F ILE COPY _ IBM PC JR 

SIEVE 

SPREADSHEET (MULTIPLAN) 
25 

20 

N 15 
o 
z 
o 
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W 

10 

5 

o 

CALCULATIONS 

_ IBM PC 

The graphs for Disk Access i n BASIC show how long it takes to write 
a 64K-byte sequential text file to a blank floppy disk and how long 
it takes to read this file. (For the program listings, see 'T'he Chameleon 
Plus:' by Rich Krajewski. June, page 327.) The BASIC Performance 
graph shows how long it takes to run one iteration of the Sieve of 
Eratosthenes prime- number benchmark and also how long it takes 
to do 10.000 multiplication and division operations using single - 
precision numbers (see the Calculations results). The System Utilities 

LOAD 

I-1 APPLE SEE 

RECALCULATE 

graphs show low long it took to format and copy a disk (adjusted 
time for 40K bytes of disk data) and to transfer a 40K byte file using 
the system utilities. The Spreadsheet graph shows how long the com- 
puters took to load and recalculate a 25- by 25-cell spreadsheet where 
each cell equals 1.001 times the cell to its left. The spreadsheet pro- 
gram used was Microsoft Multiplan. Note that because the PCjr has 
only one disk drive, the Format /Disk Copy graph is not applicable 
and File Copy was done to another part of the same disk. 
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From SpringerVerlag 

Four reasons 
why many 

consider 
Modula -2 the 

"language that will 
replace 
Pasca I " *,.,, 

I. 
Programming in 
Modula -2 
2nd Edition 
Niklaus Wirth 
"Wirth's text on Modula is the defin- 
itive source . . . It is a modestly 
small book filled to the brim with in- 
formation .. . 

"Programming in Modula -2 is 

an essential volume." 
-Journal of Pascal and Ada 

"Read the book -it is well worth 
your time and effort." 

-Zentralblatt fur Mathematik 

Niklaus Wirth, the designer of Mod - 
ula-2 as well as Pascal, presents a 

step -by -step approach to program- 
ming in general, as he explains the 
nuts and bolts of what many consid- 
er the language of the future. 
1983. Cloth $16.95 #12206 -0 

Springer -Verlag 
New York 
Berlin 
Heidelberg 
Tokyo 

April 1983 

Modula -2 for Pascal 
Programmers 
Richard Gleaves 
Describing Modula -2 for those famil- 
iar with Pascal, Modula -2 for 
Pascal Programmers introduces 
concepts unique to Modula -2, ex- 
plains differences with Pascal, and 
defines basic programming facilities. 
A glossary and syntax diagram are 
also included. 

1984. Paper $16.95 #96051 -1 

Volition Systems 
P -Code Compilers 
"I've had a [Volition Systems] 
Modula -2 compiler for a 

month now, and I'm still in love." 
-BYTE 

"Typically the Modula -2 programs 
executed in 80 -90% of the time re- 
quired by the comparable Pascal 
program . . . 

"[The Volition Systems p- 
Code Compiler] is an excellent 

product in virtually every respect." 
-Info World 

"The compiler stops at each syntax 
error in your source code and offers 
you an opportunity to go directly to 
the editor to correct your mistake 

"[T]he manual is written by Richard 
Gleaves, who is one of the masters 
of the manual writing business. It's a 

delight to read." 
-PC Magazine 

Available for IBM PC (MS -DOS), 
Apple II /Ile, Apple Ill, and Sage II/ 

IV. Prices start at $295.00. 

Logitech Native 
Code Compilers 
"[The Logitech Native Code 
Compiler] comes with System and 
Terminal modules (including source 
code) that allow it to adapt to 
whatever you're running . . . 

"If you're used to writing Pascal 
programs and you're interested in 

Modula -2, I recommend the Logi- 
tech implementation." 

-BYTE 
"The execution speed is much faster 
than with an interpreter and file siz- 
es are much smaller than with stan- 
dard compilers such as MS Pascal." 

-Journal of Pascal and Ada 
Available for IBM PC (MS -DOS), 
IBM PC (CP /M 86), IBM 3740 (CP/ 
M 86), and Victor 9000 /Sirius (MS- 
DOS). Prices start at $495.00. 

MS -DOS is a trademark of Microsoft Inc . CprM -136 .s o trademark 
of Dpnol Research. Inc.; IBM ,s o trademark al Internetlanai Bus, 

ss Mochmes. Inc . Apple ,s a trademark of Apple Computer, 
c.; Soge .s a trademark of Soge Computer Technology . VnLhan 

Systems ,s a trademark of Vatican Systems log,tech is u'rode 
mark al lognech. Inc : VInmr 9000 is a trademark of Vemr. Inc 

r 
Send For Your FREE 
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Package Today 
Springer -Verlag, New York Inc. 
175 Fifth Avenue 
New York, NY 10010 
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Address 
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REVIEW: PCjr 

cording to the documentation. disk 
errors can occur if you place your moni- 
tor or TV set within 6 inches of the disk 
drive. This includes the obvious position 
for a monitor -on top of the PCjr. 
Maybe I was lucky. but I never had a 
problem when I left mine on top of the 
system unit. If you heed IBM's admoni- 
tion. you will find that the PCjr has a 
large "footprint "; i.e.. it takes up a lot of 
room on your desk. 

CASSETTE TAPE 
AND ROM CARTRIDGES 
The base -model PCjr supports two 
modes of program loading: cassette 
tape and ROM cartridge. Cassette -tape 
format is compatible with the PC. BASIC 
has commands to save and load pro- 
grams and data files on tape. 

The ROM cartridge is unique to the 
PCjr, and it seems to be IBM's preferred 
method of software distribution for non - 
disk software. Each ROM cartridge can 
hold up to 64K bytes of memory. There 
are two cartridge slots. The ROM in the 
cartridges can be programmed to re- 
place the ROMs in the system unit. This 

means that you can replace the PCjr's 
"personality" with a completely dif- 
ferent ROM -based package. 

The Technical Reference manual gives In- 
structions for programming a ROM car- 
tridge to contain new DOS (disk oper- 
ating system) commands, which will be 
added to the DOS's vocabulary when 
the ROM is plugged in. Cartridge BASIC 
uses this technique. When it is installed, 
the terms "BASIC" and " BASICA' invoke 
Cartridge BASIC, rather than causing 
DOS to look for a file on disk to run. 

When ROMs are inserted or removed, 
the PCjr performs a warm restart se- 
quence. This can be annoying. For ex- 
ample, if you boot a disk that requires 
Cartridge BASIC. you must insert the 
BASIC cartridge, causing the boot se- 
quence to start all over again. On the 
other hand. if you leave the BASIC car- 
tridge in one slot, it will remain available 
to the system, and you can use the sec- 
ond slot for other ROM cartridges. 

SOUND 

The IBM PCjr's built -in sound capabili- 
ties are superior to the PC's. 

Table 2: Summary of video-display modes available on the PCjr. The first group 

contains the IBM PC- compatible modes. The second group contains the PCjr's 
extended modes. 

PC Color -Card Compatible Modes: 

Text Modes Graphics Modes 

40 by 25 - B&W 
40 by 25 - Color 
80 by 25 -B &WI II 
80 by 25 - Color 111 

320 by 200 - 4 colors 
320 by 200 - B&W 

640 by 200 - B&W 

PCjr Enhanced Color -Video Modes: 

Graphics Modes 

320 by 200 - 16 colors 
III 
640 by 200 - 4 colors 111 

160 by 200 - 16 colors 

III These modes require a 128K -byte PCjr 

Table 3: A comparison of memory (bits) available for BASIC programs and data in 

the PC and PCjr, given 64K bytes and 128K bytes of RAM. The PCjr's Cartridge 
BASIC is comparable in function to the PC's BASICA. 

IBM PC IBM PCjr 

64K byte 128K byte 64K byte 128K byte 

Cassette BASIC 61404 62940 45020 62940 
Disk BASIC 23563 60891 nla nia 
BASICA 13335 60455 nla nia 
Cartridge BASIC n/a nia 41744 59694 
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The PCjr's sound 
capabilities are superior 
to the PC's, though the 
built -in speaker does 
not handle low notes 
as well. 

There are two ways to produce sound 
on the PCjr. One is like the PC's. which 
uses a timer chip and a small speaker. 
The PCjr's speaker is a tiny piezoelec- 
tric one; it does not handle the low 
notes as well as the PCs speaker (which 
is not exactly a woofer itself). 

The PCjr's second sound -generation 
method uses a TI (Texas instruments) 
76496 complex -sound generator chip, 
capable of producing three voices si- 
multaneously. There is also a white - 
noise generator for sound effects. All 
channels can be controlled indepen- 
dently, mixed together. and fed to your 
television speaker, or through an RCA 
jack to any external amplifier (such as 
a spare input on your stereo system). 
Even though there are four sound 
sources in the TI chip. there is only one 
channel of sound output from PCjr, so 
stereo sound is not available. 

Cartridge BASIC supports both the in- 
ternal, single -voice speaker and the ex- 
ternal, three- voice -plus- noise -channel 
sound output. BASIC's SOUND and 
PLAY statements can control each of 
the three voices individually, so suc- 
cessive SOUND statements to different 
voices result in chords. The volume of 
each voice can be controlled over a 
range of 15 increments. The BASIC 
NOISE statement controls the sound 
chip's white -noise generator. A creative 
programmer can have lots of fun creat- 
ing some great sound effects and music 
on PCjr. 

BASIC 
The PCjr comes with a version of BASIC 
in ROM just like the BASIC in the PC's 
ROM. This is referred to as Cassette 
BASIC because it uses a cassette tape 
recorder (not supplied) for program and 
data storage. Cassette BASIC has no 
commands to support the disk drive. 

Because the PCjr has limited memory, 
(continued) 
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"PRIMAGES... DARES 
TO DEFY THE COMMON 
WISDOM BY OFFERING 
A PRINTER BOTH FASTER 
AND LESS EXPENSIVE 
THAN ITS COUNTERPARTS, 
WITHOUT SACRIFICING 
QUALITY." 

'For your copy of the complete DIGITAL REVIEW report, attach your 
business card to this ad, and mail to Primages. 

Circle 252 on Inquiry card. 

In today's market, if you're going to defy 
the common wisdom, you'd better have an 
uncommon product. 

Like the Primage I daisy wheel printer. 
Uncommon in that it prints letter quality 
manuscripts at a brisk 45 cps in multiple 
languages. Interfaces easily with all leading 
micros and PCs and utilizes patented new 
technology to improve reliability. Yet it costs 
less than printers with less capability. 

And it helps to have an uncommon sheet 
feeder to make full use of the printer's speed. 
Like our PAGEMATE I, a jam -free, trouble -free 
sheet feeder. Designed as an integral part 
of the Primage I system, it too is revolutionary 
in design when compared to other sheet 
feeders. Yet it costs about half as much as 
they do. 

Stop in at your local dealer for a demonstra- 
tion of our remarkable system. 

You'll be uncommonly surprised. 

Mh 

1PRIMAGES 
C 

620 Johnson Ave., Bohemia, NY 11716 
516 567 -8200 
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REVIEW: PCjr 

IBM decided to provide the functions 
of the PC's advanced BASIC (BASICA) 
in the optional Cartridge BASIC, thus 
saving more RAM for user programs 
and data. 'Table 3 shows the free mem- 
ory available under the various forms 
of BASIC on the PC and PCjr, given 64K 
or 128K bytes of RAM in each machine. 

The PCjr's Cartridge BASIC, like 
BASICA, provides support for disk I/O 
(input /output), graphics, and communi- 
cations. Cartridge BASIC also includes 
some things that are not found in the 
PC's BASICA, such as support for the 
PCjr's built -in sound generator, and the 

enhanced graphics modes. 
Cartridge BASIC includes one com- 

mand that is really a BASIC program. 
Typing TERM loads the program from 
the cartridge and lets you use your PCjr 
as a simple terminal via the built -in 
serial port or optional modem. Nothing 
fancy here -you can set the data rate, 
data bits, parity, duplex, and screen 
width, and issue commands to the in- 
ternal modem. This simple program 
does not save incoming data to disk or 
send disk files down the communica- 
tions line; it doesn't even have a mode 
for logging received data to the printer. 

Table 4: The commands supported by the IBM PCjr's optional internal modem. 

Each command can be typed in full or abbreviated to its first letter. 

ANSWER 
BREAK n 

COUNT n 

DIAL m...m 

FORMAT n 

HANGUP 
INITIALIZE 
LONG RESPONSE 
MODEM 
NEW p 

ORIGINATE 
PICKUP 
QUERY 
RETRY 

SPEED o 

TRANSPARENT 
VOICE 
WAIT 
XMIT m...m 
ZTEST o 

Note: All commands 

Modem goes into auto -answer mode 
Send a break character for n x 100 ms 

Answer after n rings; hang up when dialing after n+ 3 rings 
Dial a number; may include subcommands to pause for dial tone. 
wait 5 seconds, and switch between pulse and tone dialing 
Set parity. data bits. stop bits 
Hang up the phone 
Return to power -up state 
Set message length short or long 
Modem carrier generated on line 
Set command character to p 

Set modern to originate mode 
Pick up the phone. voice mode 
Get modem status 
Redial if busy 
Set bps rate to 110 or 300 
Modem commands are ignored and sent through 
Put modern into voice state 
Modern idle until next command 
Send tone pairs m. m, etc. 
Modem test modes 

may be abbreviated to their first letter 

Table 5: HomeWord word -processor commands. 

Print Functions 

See final document 
Print document 
Set first page number 

Layout Functions 

Align text right 
Align text left 
Justify text 
Center text 
Start new page 
Set top, bottom margins 
Set left. right margins 
Set line spacing 
Normal. bold, under- 
lined text 
Headers and footers 

Edit Functions File Management 

Copy text 
Erase text 
Move text 
Find text 
Find and replace 

Preset Values 

Get document 
Save document 
Erase document 
Merge document 
Convert to /from 
ASCII file 

Make automatic backup documents 
Change top, bottom margins 
Change left, right margins 
Change line spacing 
Change tabs 
Save preset values 
Select 40- or 80 -column screen 
Select printer type 
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If you get serious about using the PCjr 
for telecommunications, you will want 
a package with more features than this. 

DOS 2.10 
The disk -drive model of the PCjr runs 
PC -DOS 2.10. This version of PC -DOS 
also runs on the PC and PC XT. Prior to 
the time the PCjr was announced, PC- 

DOS version 2.00 was the latest revision 
available. The differences between DOS 
2.00 and DOS 2.10 are bug fixes (un- 
specified by IBM) and support for the 
PCjr's half- height disk drives. According 
to IBM, the head -settling time param- 
eter for DOS 2.00 is too fast for some 
of the half -height drives being installed 
in PCjrs, leading to disk I/O errors. I tried 
running several programs under DOS 
2.00 and never noticed a problem. Even 
so, given IBM's warning, I wouldn't use 
DOS 2.00 on a PCjr for any important 
data. 

JOYSTICKS 

IBM sells an optional joystick for the 
PCjr that works with most of the game 
programs mentioned on the "At a 

Glance" page. It appears identical to the 
joystick made by Kraft Systems. Pro- 
grammers can also use it from BASIC 
with the STICK and STRIG functions, 
which return the joystick coordinates 
and the status of the joystick push- 
buttons. 

You can connect one or two joysticks 
to PCjr. They are smooth -acting and 
comfortable to use. You can set the X 
and Y joystick axes to spring return to 
center or to free float. There is also a 

bias dial for each axis, which can be 
used to adjust the cursor's response to 
movement of the joystick. 

INTERNAL MODEM 
Novation makes the IBM PCjr's internal 
modem, shown in photo 3. This direct - 
connect, 300 -bps, auto -answer, auto -dial 
modem is easily installed. It can dial 
with tones or pulses, and it includes a 

cable to connect the modem to a 

modular telephone jack. If you want to 
have a telephone connected to the 
same jack, you must purchase a Y 

modular adapter. 
When installed, the modem is auto- 

matically designated the COMI device 
to BASIC and DOS; the built -in serial 
port is COM2. If there is no modem in 

(continued) 
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The truth about information management: 

"...the leading seller is no longer the best." 

You get more from the Knowledge 
Manager. Relational data manage- 
ment, ad hoc queries (like IBM's 
SQL/ DS), spreadsheet, math and 
statistics, printed forms manage- 
ment, screen I/O management, a 
full -scale programming language. 
All for less than the list price 
of dBASE. Plus you can now get a text processor, a forms 
painter, color graphics and a run -time - version. 

All completely integrated: So you can do just about 
anything you wish. Like financial modeling, 
order entry, job costing o 
decision support. 

Time (in minutes) to sort' a two-field 
record on one numeric field. 

Records dBASE II KnowledgeMan 
1,000 
2.000 
5.000 

10,000 

6.15 
14.93 
64.16 

205.50 

5.38 
11.13 
33.73 
69.53 

K -MAN VI.05, dBASE 11 V2.3D, 
IBM XT, 256K RAM. heavily 
populated directory. 
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pm me um I= I= =I= =I= =I= I= I= I= - 
Please send me: 

Free feature -by- feature comparison 
Forms painter and graphics 
information and pricing' 
Run -time package information and 
pricing' 

'Forms painter. graphics and run -time 
package are available as optional 
components. 

Please accept my order for 
the Knowledge Manager $500.00 

Cl Shipping and Handlingt 10.00 
(Indiana residents must add 
5% sales tax -$25.00) 

Machine- 

Operating Systems: 
PCDOS MSDOS CP/ M -86 

III- tatatatatatataIII 
Disk Format: 

8" IBM -3740 SS /SD 
5'/4" IBM PC SS 
51/4" Victor /Sirius 
5'/4" DEC Rainbow 

tAdd $20.00 if outside U.S., Canada 
or Mexico 

192K RAM required. 500K mass storage 
suggested. 

Check or money order enclosed 
(must be drawn from U.S. bank in 
U.S. currency) 

MasterCard No 
VISA No 
American Express No 
Expiration Date 
Bank No. (if M C ) 

Signature 

IN= ti =IN tititatatititifatatatititatatatata RIM NUM= ME= ta 
Circle 201 on inquiry card. 

OWLEDGE 

mean 
KnowledgeMan is a trademark of Micro 
Data Base Systems, Inc., dBASE II of 
Ashton -Tate, SQL/DS of IBM. 
Dealer inquiries invited. ------- ttittittittittittita8 
VISA, MasterCard and American Express 
orders may be placed by phone 
(317)463 -2581. 

Name 
Title 
Company 
Phone 
Address 
City 
State 

Send To: 

Zip 

MDBS/ Consumer Products 
P.O. Box 248 
Lafayette, IN 47902 
Phone: (317) 463 -2581 
Telex: 209147 1SE UR 

SFAF9XX 

Or Contact Your Local Dealer. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
Current release is 1.06 as of 4fif 84. - ti - -ti -- tMfi ti ti ti -111 
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REVIEW: PCjr 

Photo 3: The PCjr's 300 -bps direct -connect internal modem option is made by Novation 

and features auto-dial and auto-answer. 

This is HomeWord in action./ 
4 
The small box in the lower right -hand 
corner shows the format of the printed 
page once this text has been formatted 
for 80 columns./ 
4 
The four symbols to the left of the box 
are ICONS. They stand for PRINT, EDIT, 
FILE, and LAYOUT./ 
4 
You select an ICON by hitting ESC and 
moving the ICON selection box by 
pressing the arrow keys. I 

rX-L 

Press ESC to go to menu 

Photo 4: HomeWord, an easy -to -use word processor for the IBM PCjr, features a text -edit 

area: icons for selecting print, edit, file, and layout functions: and a box containing a graphic 
representation of the current page's format. 

your PCjr, the serial port is COM I . Upon 
installation of the modem. this change 
in designation of the serial port forces 
you to reconfigure programs that access 
the serial port. 

Täble 4 summarizes the commands 
available with the IBM PCjr's internal 
modem. The PCjr's modem commands 
are not Hayes compatible. which is un- 
fortunate given the amount of available 
telecommunications software using the 
Hayes command format. However, the 
commands are simple to use; you can 
enter any command from the keyboard 
by typing Control -N and then the com- 
mand mnemonic. 
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HOMEWORD 

Among the software released by IBM 
for the PCjr is Sierra On- Line's unique 
word processor, HomeWord (see photo 
4). HomeWord is easy to use but ade- 
quate for most home word -processing 
needs. 

The program includes an overlay tem- 
plate for the PCjr keyboard. If you have 
some experience with word processors. 
you can probably figure out how to use 
HomeWord from the template alone. 
Unfortunately, the template is made of 
heavy paper stock and comes folded in 
half. The crease in the middle keeps it 

from lying flat. and it looks like it could 
easily be torn in half from folding and 
unfolding. 

HomeWord has several interesting fea- 
tures. A menu of icons or symbols ap- 
pears at the bottom of the screen. You 

select word -processing functions by 
moving through this picture menu. For 
speed. you also can select most func- 
tions directly through special key 
sequences. 

On most TV sets, you can only display 
40 characters per line and still have 
readable text. A box in the lower right - 
hand corner of the HomeWord screen 
is a shrunken representation of the cur- 
rent page, using single pixels for each 
letter. This box lets you view the shape 
of text on your document's pages in the 
final format. Täble 5 summarizes Home - 
Word's commands. 

OTHER APPLICATIONS 
IBM has released four arcade games 
(Mouser. Crossfire. Scuba Venture. and 
Mine Shaft) in cartridge form for the 
IBM PCjr. Disk -based games include a 
couple of adventure games. educational 
games, and an introducation to Logo 
called '7Urtle Power:' 

I received several other software pack- 
ages to try out on the PCjr. They are 
IBM PC versions. with no apparent 
modifications for the PCjr. information 
Unlimited Software's EasyWriter 1.15 

has more features than HomeWord. but 
it seems dry after HomeWord's dazzling 
icons and use of color. Software Pub- 
lishing's PFS:File and PFS:Report are a 
pair of file- management programs that 
allow you to store, modify, retrieve. and 
report on a database. I also ran 
MicroPro's WordStar version 3.30 on 
PCjr with no problems. This WordStar 
accesses the PC's video memory direct- 
ly, apparently using the hardware trick 
mentioned earlier. 

ACCESSORIES 

If pointing the PCjr's keyboard at the in- 
frared receiver is not your cup of tea. 
you can buy a cord to hook the key- 
board to your system unit. The cord is 
a flat cable about 6 feet long. It is not 
coiled. and tends to get in the way on 
the desk. (With cables like this one, 
maybe cordless keyboards are not such 
a bad idea after all.) 

Another option is a Centronics 
parallel -printer port. compatible with 
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the PC's. Photo 5 shows the way this op- 
tion attaches to the side of the PCjr. The 
panel on the right -hand side of the sys- 
tem unit snaps off to reveal a 60 -pin 
connector that brings the bus out. The 
parallel -printer adapter snaps onto the 
side, connecting to the 60 -pin bus. 

When the installation is complete, the 
60 -pin bus is available for the next op- 
tion. The PCjr Technical Reference manual 
states that up to five option adapters 
can be supported. However, power 
usage will be restricted on a machine 
that has all the internal options con- 
nected: only 400 milliamps of + 5 V DC 
(volts, direct current) are available on 
the external bus. and the +1 2 V DC and 
-6 V DC sources are completely used 
up. 

The way the parallel -printer adapter 
connects to the PCjr foreshadows other, 
more interesting options to come. The 
60 -pin bus includes 20 address lines, a 
bidirectional 8 -bit data bus, three inter- 
rupt levels (requests 1, 2, and 7), mem- 
ory and I/O read and write signals, and 
miscellaneous clock and timing signals. 
DMA devices (such as disk controllers 
that don't interfere with type -ahead and 
RS -232C data input) can be connected. 
This bus is the key to add -on third -party 
hardware, and several vendors have 
already announced PCjr hardware ex- 
pansions that connect to it. 

INSIDE THE PCjr 
The PCjr's lid is easy to snap off (see 
photo on the At a Glance" page), but 
there is no power interlock to prevent 
dangerous AC (alternating current) line 
voltages from being present when the 
PCjr's insides are exposed. The switch- 
ing power supply is on the far left. The 
power supply is the trickiest card to in- 
stall in PCjr -it requires mating two easi- 
ly bent pins on the motherboard with 
a connector on the card, as well as in- 
serting the card's edge into a connector. 

To right of the power supply is the 
memory /80- column video -expansion 
card, which is individually shielded. 
Next is the Novation 300 -bps modem. 
And finally, the disk drive controller is 
next to the disk drive. 

Photo 6 shows the PCjr with all its 
cards out and the floppy disk removed. 
The eight chips in the lower left -hand 
corner contain 64K bytes of RAM. 
There is no parity checking bit, unlike 
the PC which includes a 9th -bit parity 

check for every 8 bits of memory. In the 
upper left -hand corner you will see the 
cassette relay. which is a yellow compo- 
nent. To the left of the relay is the tiny 
piezoelectric speaker used for internal 
sound. The large 40 -pin chip just below 
the relay is the INS82 50 UART (univer- 
sal asynchronous receiver /transmitter) 
chip that controls the serial port. Below 
the 82 50 is another 40 -pin chip, the 
Motorola 684 5 video controller. The 
40 -pin chip below that is a proprietary 
gate array used in the video section. 

On the lower right are the covers for 
the two ROM program cartridges 
Directly above the left -hand slot are the 
two system ROMs. To the right is the 
60 -pin system -bus extender (at the edge 
of the PC board). The large chip just to 

its left is the 8088 microprocessor. the 
PCjr's brain. 

MANUALS 

The documentation set is impressive. 
IBM made a real effort to make the 
computer understandable to novices. 
Chapters such as the one titled "Taking 
Control" in the Hands -On BASIC manual 
(jointly published by IBM and McGraw - 
Hill) deal with computer -fear by stress- 
ing that the computer is only a tool, not 
a diabolical machine with a mind of its 
own. 

Hands -On BASIC uses cartoons and 
full -color diagrams liberally to make the 
pages visually interesting. IBM chose a 
little boy named "PC" for the theme 

(continued) 

Photo 5: Some options, such as the parallel -printer adapter shown here, attach to the bus 

connector on the right -hand side of the PCjr. 

Photo 6: The IBM PCjr's motherboard with all internal add -on adapters, disk drive and 
power supply removed. (See text for a guided tour.) 
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character for the PCjr. He appears in 
some, but not all. of the end -user- 
oriented manuals. 

The Guide to Operations tells you how to 
set up your machine. use the keyboard, 
install options. and run diagnostics. The 
writing style is simple and clear. The 
operations manual includes a keyboard 
tutorial linked to a program in the PCjr's 
ROM called Keyboard Adventure (and 
this keyboard is an adventure). This 
tutorial guides you through the PCjr key- 
board with animated color graphics and 
a three -voice rendition of the opening 
to Beethoven's Fifth Symphony. 

An interactive tutorial program called 
Exploring the IBM PCjr is included with 
disk -drive versions of the PCjr. 

Another introductory program called 
the Sampler provides some sample ap- 
plication programs for the PCjr. It comes 
on a single floppy disk and includes 
some simple BASIC programs, seen in 
menu form in photo 7. 

The Microsoft BASIC manual comes 
with Cartridge BASIC. It is almost iden- 
tical to the manual shipped with the PC. 

Modifications include new PCjr com- 
mands, and references to the PC's disk - 
based BASIC and BASICA are changed 

to references to Cartridge BASIC. This 
is primarily a programmer's reference, 
but new programmers should start with 
Hands -On BASIC, which comes with 
every machine. 

If you buy PC -DOS, you get two 
manuals: one is simply titled Disk 

Operating System, and the other is a small, 
staple -bound book called Disk Operating 
System User's Guide. The first is the ref- 
erence manual for DOS users; the sec- 
ond is a get- acquainted guide for first - 
time users. complete with cartoon char- 
acters meant to ease computer anxie- 
ty. An extra -cost option is the DOS 
Technical Reference manual, intended for 
DOS programmers. One advantage of 
splitting the DOS manual into two parts 
is that each part fits into its binder. in 

contrast to DOS 2.0 documentation, 
which doesn't. The disadvantage is the 
extra cost for the now-optional technical 
manual. This new manual set is used for 
the PC and PC XT as well. 

The Technical Reference manual follows 
the same style as the PC's manual. It 
gives a detailed look at the PCjr's 
design, including schematics and list- 
ings of the ROM BIOS code. IBM obvi- 
ously knows that much of the PC's 
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EXPENSES 
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1 2 3 ru 
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4 5 6 
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GAME CONNECTOR 

Photo 7: The IBM PCjr Sampler Disk includes a number of BASIC programs 

demonstrating the kinds of applications that are available. Shown here are the selection icons 

for a budget program, recipe file, loan -payment computer, checkbook manager, number game, 

and simple communications program. 
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The PCjr's modem 
commands are not 
Hayes compatible, 
which is unfortunate 
given the amount of 
available 
telecommunications 
software using the 
Hayes format. 

phenomenal success is due to third - 
party software and hardware vendors 
that need this detailed information to 
make additional programs and options 
available for the machine. 

CONCLUSIONS 

The PCjr is impressive in many ways. It 
is also disappointing in some critical 
areas. 

The PCjr's major advantages include: 
IBM PC compatibility: a large software 
base (at least for the disk version of 
PCjr); good graphics. text. and sound 
capabilities; and an excellent documen- 
tation set. The PCjr allows children and 
adults alike to acquire some computer 
literacy while learning to operate the 
machine -and of course. the IBM name 
ensures continued support and ser- 
vice. 

Minuses include the keyboard, a real 
loser: limited expandability from IBM at 
this time (no external disk drive or add - 
on memory beyond 128K bytes total); 
and the price -it's rather expensive for 
a home computer, but with its current 
keyboard. its not meant for business 
use. 

As this article goes to press. new key- 
board and memory options are 
rumored to be pending from IBM. For 
now. I must admit that the PCjr is not 
my choice for a personal computer. It 
may appeal to children and educational 
institutions or to hunt -and -peck typists. 
But if you are in the market for a com- 
puter and decide to buy an IBM 
machine, think carefully about buying 
a PC, or at least look at the price of a 

fully expanded PCjr versus a compar- 
ably configured PC. 
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XT1PUTER WAREHOUSE 
CALL TOLL FREE 1-800 - 528 -1054 

PRINTERS 
Brother 
DX -15 5369 
HR -25 5619 
C -Itoh 
A10-20 5459 
F -10 Parallel or Serial 5915 
55 CPS Serial or Parallel 51199 
8510 Parallel (Prowriter) 5319 
8510SP 5439 
85105CP 5509 
8510BPI 5389 
Computer International 
Daisywriter 2000 W/481( 5985 
Comrex 
CA-2 Parallel or Serial 5439 
CR -2 Keyboard 5150 
CR -3 Call 
Datasouth 
DS18o 
DS220 

Diablo 
620 . 

630API 
630 ECS 
630 ECS/IBM 
Se rie536 

Epson 
All Printer Models 

Inforunner 
Riteman 

IDS 
Prism 132 Color 

Juki 
6100 

NEC 

51155 
51469 

5739 
51699 

Call 
51995 

Call 

Call 

5249 

51499 

Call 

2010 5645 
2015 5645 
2030 5645 
2050 5789 
3510 51219 
3515 51219 
3530 51219 
3550 51519 
7710 51649 
7715 51649 
7730 51649 
Okidata 
All Printer Models. 

Panasonic 
1090. 
1091 

1092 

Qume 

Call 

call 
Call 
Call 

Letter Pro 20 Parallel or Serial 5629 
11/40 W /Interlace 51369 
11/55 VV/Interface 51569 
Silver Reed 
EXP400 5269 
EXP500 Parallel 5385 
EXP500 Serial 5419 
EXP550 Parallel 5479 
EXP550 Serial 5494 
770P 5825 
7705 5875 
Star Micronics 
All Printer Models. 

Tally 
MT 160L 
MT 180L 
Spirit 80 

Toshiba 
P1340 Parallel or Serial 
P1351 Parallel or Serial 

Transtar 
120 Parallel or Serial 
130 Parallel or Serial . 

T315 

MODEMS 
Hayes 

Call 

5499 
5779 
5275 

5725 
51259 

5395 
5549 
5389 

Smartmodem 300 Baud 5199 
Smartmodem 1200 Baud 5485 
Smartmodem 1200B Baud (IBM) 5430 
Mcromodem IIE (Apple) 5235 
US Robotics 
212A Autodial ... 5420 
Password 1200. 5310 
IBM PC Modem 5320 

SANYO * EPSON SYSTEMS 
DUAL DRIVE SYSTEMS SANYO COMPUTER * EPSON RX -80 

SANYO CRT-36 HI -RES GREEN MONITOR WordStar CalcStar Mailmerge 
IntoStar SpellStar MS -DOS (2.11) Sanyo Basic 

555 System with 555 -2 System with 
Dual 160K Drives S1 499 Dual 320K Drives S 799 

SINGLE DRIVE SYSTEMS SANYO COMPUTER * EPSON RX -80 
SANYO CRT -36 HI -RES GREEN MONITOR WordStar CalcStar MS -DOS (2.11) 

Sanyo Basic 
550 -2 System with $1399 550 System with 

41P 1199 Single 320K Drive Single 160K Drive 

VIDEO TERMINALS 
ADDS 
A -2 Green 
A -3 
Viewpoint 60 
Viewpoint 90 

Altos 
Smart I I 

Qume 
OVT 102 Green 
OVT 102 Amber 
OVT 103 Green 
OVT 103 Amber 
OVT 108 Green 
OVT 108 Amber 

Televideo 
910 
910+ 
914 
924 
925 
950 
970 
800A (User Station) 
Personal Terminal 

Wyse 
50 
75 
100 W/14 Inch Screen 
300 

Zenith 
Z -29 

DISKETTES 
Maxell 
MD-1 (Oty 100) 
MD-2 (Oty 100) 

Scotch 
55 SS/DD (Oty 100) 
55 DS/DD (Oty 100) 

Elephant 
55 5S/DD (Oty 100) 
5 5 DS/DD (Oty 100) 

QUADRAM 
Ouadlink. 
Ouadboard 256K (Expands to 384K) 
Ouadboard II 256K (Expands to 384K) 

6MPUTER 
WAREHOUSE 

COMMODORI_ 
64 

$475 1541 Disk Drive 
5475 1702 Monitor 
$489 1526 Printer 
5859 1530 Datasette (only w/64) 

5849 

5519 
5545 
5819 
5850 
5599 
5639 

5445 
5519 
5515 
5639 
5700 12" Amber 
5909 
5989 
5989 
5385 

MONITORS 
Amdek 
All Monitors 

Princeton Graphic 
HX -12 

Sanyo 
CRT -30 
CRT -36 
CRT -70 

Sony 
19" RGB (KX1901A) 
25' RGB(KX2501A) 

Taxan 

5495 
5565 
5679 
S999 

5609 

5175 
5275 

5200 
5245 

5155 
5218 

S449 
5469 
5469 

Zenith 
ZVM -122 Amber 
ZVM -123 Green 
ZVM -124 
ZVM -133 Color /RGB 
ZVM -135 Color /RGB W /Audio 

DISK DRIVES 
Rana 
Elite I 

Bite II 

Elite Ill 
Controller (W /Drive Only) 
1000W /DOS for Atari 

$227 
5239 
5239 
5274 
560 

COMPUTERS 
Altos 
All Computer Models 

Eagle 
PC +2 W /Eagle Monitor 8, Adapter 
Spirit2 Portable 
Spirit XL Portable 

NEC 
call PC -8201 Computer 

PC-8201A-90 Battery Pack 
PC -8206A 32K Ram 
PC- 8271A -01 AC Adapter 
PC- 8271A -02AC Adapter 
PC -8281A Recorder 

Northstar 
All Computer Models 

Sanyo 
MBC -550 System 
MBC -555 System 
MBC -550 -2 System 

5125 M BC-555-2 System 
1150 System W /5000 Printer 

595 Televideo 
595 802H 

5129 803 
5410 803H 
5459 806/20 

TPC -1 

Zenith 
Z -150 Single Drive 
Z -150 Dual Drive 
Z- 150W/10 Megabyte 
2-160 Single Drive 
Z -160 Dual Drive 

5499 

Call 
Call 
Call 

5709 
51089 

5215 
5345 
5410 

565 
5305 

Call 

Call 
Call 
Call 

5465 
517 

5299 
517 
517 
589 

Call 

51199 
51499 
51399 
51799 
51599 

54285 
51765 
52850 
54640 
51539 

Save 25% 
Save 25% 
Save 25% 
Save 25% 
Save 25% 

SONY® 
Walkman 
F M /Stereo Cassette (W M-F 10) 
Stereo Cassette 

Watchman 
AM /FM Stereo TV (F030A) 
B W TV 

Video Recorders 
s 119 Beta Video Recorder (SL2300) 5419 
585 Beta Video Recorderw /Remote (SL30) 5519 

Beta Movie 
5239 Beta Movie Camera (BMC- 110K)........ 51329 
5179 

Order Line: 1- 800 -528 -1054 
Order Processing & Other Information: 602 -954 -6109 

2222 E. Indian School Rd. 

Phoenix, Arizona 85016 

AMERICAN 
EItVRESS 

Store Hours: Mon -Fri 10 -5:30 Saturday 9 -1 ttttt 
Order Line Hours: Mon -Fri 8:30 -5:30 Saturday 9 -1 

v, l 
Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. Please add 
58.00 per order for UPS shipping. Prices & availability subject to change without notice. Send cashier's check or 
money order...all other checks will delay shipping two weeks. 
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All he could do was hit. 

And the Babe's fans loved him for it. 
Doing one thing very well has its 
rewards. Some people make history. 
Some set records. Some win hearts. 

Multirnate International. In a brief 
18 months, a growing "fan club" of 
users has made us one of the leading 
software companies in the world. The 
object of their affection: Multimate, 
the program that put the power and 
speed of a Wang® dedicated word 
processor into the IBM® PC. 

We've carved a niche in office 
automation. By committing ourselves 
to word processing for the IBM PC and 
most plug compatibles. By making 
sure that Multimate interfaces well 
with other data management 
products. By developing a program 
that will allow users to convert Wang 
files to the Multimate format. By 
looking beyond what word processing 
is. And seeing what it can be. 

Multimate International. We've 
come a long way in a short time by 
being very good at what we do. We 
intend to keep it that way. 

To find out more about Multirnate, 
the word processor, and Multirnate 
International, the company, call 
Jordan Caswell at 1-800- 243 -3142. 

/ultimate We're putting our reputation into words. 

Circle 228 an InquYy card. 

IBM I'C Is a re7 +tercd trademark of International Busioc+s 
Machines Corporation. 

Nang is a registered trademark of Wang Laboratories. 
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An 
inexpensive 

MS -DOS 
computer 

BY BILL SUDBRINK 

270 BYTE AUGUST 1984 

SYSTEM REVIEW 

The Sanyo MBC -550 
In January, I read a classified ad that went 
something like this: 
FOR SALE: Computers, 
128K memory, double- density 
disk, MS -DOS and IBM 
compatible. $995. 

I had been regularly reading the classifieds 
for three years and knew this price was a typo. 
The correct price must be $1995 or $2995. I 

decided to call anyway, hoping that $1995 was 
right. The salesman told me that $99 5 was the 
correct price. "What's wrong with it ?" went 
through my mind. 

"What's wrong with it ?" seems to be the 
reaction of all my friends and classmates upon 
first hearing the price and the features of the 
Sanyo MBC -550 series. Because attending col- 
lege means paying to work instead of work- 
ing for pay (leaving little money for buying a 
computer), I went to have a look at the 
MBC -550 and the two -disk MBC -555. What I 

found made me an owner the next day. 
[Editor's Note: We've included two text 

boxes that provide additional insight into the 
Sanyo MBC -550 and 555. lames G. Droppo 
Jr: s "The Double -Drive MBC -5 5 5" is on page 
278. lohn Unger and Jeffrey Phillips discuss 
"Sanyo MBC -5 5 5 /IBM PC Compatibility" on 
page 276.1 

The cabinet measures 15 inches wide, 4% 
inches high, and 14% inches deep. At first 
glance the cabinet looks a lot like a videodisc 
player. It has a smooth silver surface with air 
vents running across each side and a single 
power switch on the front. The keyboard case 
has the same finish as the cabinet, and the 
keys are two shades of grey with white letter- 
ing. A black coiled cable connects the key- 
board to the cabinet. The cabinet contains a 
fan, which I didn't discover until several days 
after purchasing the system; the fan is virtually 
silent. The floppy -disk drives are also very 
quiet, with only the occasional click as the 
read /write head changes tracks. 

The cabinet has positions for two floppy - 
disk drives. In the basic MBC -550 setup (one 
drive), the second drive position is occupied 
by a handy disk -storage box, which can hold 
12 disks. On the rear of the cabinet is a 
grounded outlet that is on the same switch 

as the main unit. This outlet lets you turn on 
your system and display with one switch. 

MONOCHROME AND /OR 
COLOR DISPLAY 
The MBC -550 comes out of the box capable 
of driving both monochrome and RGB (red - 
green -blue) displays. As a matter of fact, it can 
drive one of each at the same time. The for- 
mats of the two displays are the same. The 
basic video signals are generated forthe RGB 
display and auxiliary circuitry converts the col- 
or signals to monochrome signals. Table 1 

shows the eight pixel values and their color 
and monochrome attributes. Figure I shows 
the pin -outs of the RGB socket. 

The character- display format is 25 lines by 
80 columns; for pixels, it's 640 horizontal by 
200 vertical. Both graphics and text may be 
displayed at the same time. Each character is 

an array of 8 horizontal by 8 vertical pixels. 
In ROM (read -only memory), 256 characters 
are stored, and the lower 127 are standard 
ASCII (American National Standard Code for 
Information Interchange). The ASCII character 
set is pleasing to the eye, with lowercase 
descenders. I can distinguish no difference 
between the Sanyo ASCII characters and 
IBM's. The COLOR command in BASIC lets 
you display text in any character /background 
color combination. 
Other BASIC graphics commands include 

LINE (draws a line between any two points on 
the screen), CIRCLE (draws circles, ellipses, 
and arcs anywhere on the screen), SYMBOL 
(puts the standard characters on the screen 
in any magnification and four orientations), 
PAl NT (fills an enclosed area with a specified 
color), PSET and PRESET (colors and uncolors 
specific pixels), and GET and PUT (stores an 
area of the display into a numeric array and 
places a numeric array in a specified area of 
the display). 

Display memory is set at cold boot to the 
highest 16K bytes available. Altering a value 
at I/O (input /output) address hexadecimal 10 
changes the display memory block. 

KEYBOARD 
The MBC -550 keyboard (see photo 2) is ar- 
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ranged in the regular QWERTY format with 
one slightly annoying exception. The Shift keys 
at lower left and right are moved farther away 
from the bottom row by the addition of an < > 
(angle bracket) key to the left and an 
(asterisk) key to the right; a jab for the shift 
key that falls short results in a < or . 1Wo 
Shift -Lock keys are situated on either side of 
the space bar. The Caps lock is on the left and 
the Graph lock is on the right. Each lock key 
has an embedded red LED (light- emitting 
diode) to indicate activity. 

The keyboard has a very nice feel for touch - 
typing, with the home keys (F and J) more 
deeply dished to mark the position of the 
home row. The keyboard also has two adjust- 
able legs to let you tilt the keyboard to your 
own tastes. 

In addition to the QWERTY keypad, there 
are five function keys arranged vertically along 
the left side of the keyboard and a combina- 
tion numeric /cursor- control keypad on the 
right. The function keys are programmed from 
BASIC with the KEY command. 

The numeric/cursor- control keypad is a stan- 
dard numeric keypad with =, -, +, ., and 
Return keys. Eight of the ten numeric keys can 
also serve as cursor-control keys. (Numeric key 
functions are shown in table 2.) A BASIC Break 
key (Control -C) is in the upper right corner of 
the numeric pad, out of the way but not inac- 
cessible. A hardware processor reset switch 
is recessed on the left side of the keyboard. 

The keyboard communicates with the com- 
puter in ASCII at 1200 bps (bits per second) 
with even parity, 8 data bits, and 2 stop bits. 
When a character is pressed while the con- 
trol key is down, the character is transmitted 
in parity error. The keyboard has automatic 
repeat on all keys after approximately one -half 
second. 

PROCESSOR 
The MBC -550 uses the 16-/8 -bit Intel 8088 
microprocessor and an 8288 bus controller. 
The MBC -550 also has a socket for the 8087 

Bill Sudbrink (5100 Barto Ave, Camp Springs, MD 
20746) is majoring in computer science at the Univer- 
sity of Maryland, College Park. 

mathematics coprocessor and i s configured 
to take advantage of it. 

The 8088 in the MBC -550 runs at 3.6 MHz, 
more than I MHz slower than the IBM Per- 
sonal Computer (PC), which runs at 4.77 MHz. 
This speed difference shows in the process- 
ing benchmarks on page 274. 

There is no question that Sanyo sacrificed 
speed in order to cut production costs. In my 
experience with computers, however, process- 
ing speed is really of importance only when 
dealing with real -time applications such as 
graphics animation. In these applications, a 
slow system usually results in poor graphics 
animation. The simple BASIC test program in 
listing I shows that the MBC -550 is capable 
of quick, smooth animation. 

MEMORY 

The Sanyo comes with 128K bytes of 4164 
dynamic RAM (random- access read /write 
memory) soldered to the main board, which 
has sockets for another 128K bytes to bring 
the system total to 256K bytes. The last ad- 
dressable 16K bytes of memory, FC000 to 
FFFFF (hexadecimal), contain the system 

(continued) 

Photo I: The Sanyo MBC -550. 
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REVIEW: SANYO 

GREEN SIGNAL 

VERTICAL SYNC 
(INVERTED) 

o 
O 

O 

GROUND 

RED SIGNAL 

BLUE SIGNAL 

1 

HORIZONTAL SYNC 
(INVERTED) 

Figure I: The pin -out of the MBC -550 rear -panel RGB receptacle. 

Table I: The eight pixel values for color and monochrome displays. 

Pixel Value Color Display Monochrome Display 

0 black off (black) 
blue low Intensity 

2 green medium Intensity 
3 light blue high Intensity 
4 red off (black) 
5 purple low Intensity 
6 yellow blink off medium 
7 white blink low/high 

Table 2: Normal (unshifted) and shifted functions of the numeric keypad. 

Cursor Control Keypad 
(unshifted) (shifted) 

linefeed I 

not used 2 

page down 3 

right 4 

down 5 

left 6 

home 7 

up 8 

page up 9 

not used 0 
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ROM. The ROM contains, among other 
things, the floppy -disk bootstrap, the 
keyboard decoding, and the character 
images. The system uses no memory 
parity checking, so each 64K -byte up- 
grade requires only eight 4164 chips. 

The documentation seems to indicate 
that memory expansion is limited to 
2 56K bytes. Although there are no card 
slots in the MBC -550, the address and 
data buses and all of the memory and 
1/0 signals are available through a 
62 -pin header on the processor board 
(see table 3). In the schematics, this 
header is noted only as an "external 
port:' Interestingly, pin 30B, labeled CLK 
(clock), receives a signal referred to on 
the schematics as "OSC IBM BUSS." 
Maybe there is an IBM -compatible card 
cage in the future. 

DISK DRIVES 
Sanyo now supplies only 51/4-inch, 
single- sided, double- density disk drives 
with the MBC -5 50 series. In the 
February 1 984 edition of Sanyo Newslet- 

ter. a short paragraph mentions that the 
EDH 5I 110- megabyte hard disk is avail- 
able for the MBC -550, but at this writ- 
ing my local dealers have not heard any- 
thing about the new disk. Double -sided 
disk drives are also said to be on the 
way. 

The Sanyo -supplied drives use regular 
soft -sectored disks with a formatted 
storage area of 160K bytes under MS- 
DOS 1.25. Regular MS -DOS formatting 
is used, and the disks are transportable 
among various MS -DOS machines, in- 
cluding the IBM PC. The version of MS- 
DOS supplied with the MBC -550 sup- 
ports from one to four drives. As I men- 
tioned before, the drives are pleasing- 
ly quiet. 

While Sanyo may be slow in produc- 
ing hardware options for its computer, 
other firms are not. Two dealers in the 
Maryland suburbs of Washington, D.C., 

are offering double- sided, double - 
density disk drives and MS-DOS 2.0 for 
the MBC-550. Prices are less than $250 
for the drive and DOS (disk operating 
system). The double -sided drives are 
also MS -DOS standard, and they dou- 
ble the formatted storage area to 360 K 

bytes under MS -DOS 2.0. (Editor's 
Note: At press time, we learned that 
MS -DOS version 2.11 is now available 
for the MBC -550.( 

(continued) 
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AT A GLANCE 

Name 
Sanyo MBC -550 

Manufacturer 
Sanyo Business Systems 
Corp. 
Computer Division 
51 Joseph St. 
Moonachie, N1 07074 
(201) 44 0-930 0 

Size 
15 by 14% by 4% inches; 
keyboard. 1734 by 6% by 
134 inches 

Processor 
8088 16 -/8 -bit at 3.6 MHz 
with 8288 bus controller 

Memory 
128K of 4164 dynamic 
RAM: expandable to 2 56K 

Mass Storage 
One or two 160K 5)4 -inch, 
single- sided, double - 
density floppy -disk drives 

Display 
25 rows by 80 columns; 
color (RGB) or mono- 
chrome 

Keyboard 
Detached OWERTY with 
five function keys and 
numeric pad 

Software 
MS -DOS 1.2 5. Sanyo 
BASIC, WordStar, CalcStar, 
EasyWriter 

Options 
RS -232C serial port ($100), 
Apple joystick, 8087 math 
coprocessor, 64K RAM 
expansion ($120), 
monochrome monitor 
($199), color monitor 
($749). double -sided disk 
drive ($499) 

Documentation 
Operator's guide, 287 
pages; software guide, 492 
pages 

Price 
MBC -550 (one drive), $995; 
MBC -555 (two drives, Mail - 
Merge, SpellStar, and Info - 
Star), $1495; with monitor 
and serial port, $1795 

MEMORY SIZE 
0 200 400 600 800 1000K 

BUNDLED SOFTWARE 
0 2 4 6 8 

DISK STORAGE 
0 500 1000 1500 2000K 

160K/320K 

T1 140K/280K 

PRICE 
10 $0 $2000 $4000 $6000 $8000 $10,000 

2 $2099 
1 

_ SANYO MBC -550 - IBM PC n APPLE TIE 

The Memory graph shows the standard and op- 
tional memory available for the computers under 
comparison. The Disk Storage graph shows the 
highest capacity of a single floppy -disk drive for 
each system. The Bundled Software graph shows 
the number of packages included with each system. 
The Price graph shows the list price of a system 

with two high- capacity floppy -disk drives, a mono- 
chrome monitor, graphics and color -display capa- 
bility, a printer port and a serial port, 2 56K bytes 
of memory (64K bytes for 8-bit systems), the stan- 
dard operating systems for each system, and the 
standard BASIC interpreter for each system. 
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The rear panel of the Sanyo MBC-5 50. Note the parallel printer connector. 

DISK ACCESS N BASIC 

250 

200 

150 
fN o 

50 
32 

The inside of the Sanyo MBC -555. Note the two floppy -disk drives at the 

top (front) and the lack of expansion slots. 

BASIC PERFORMANCE 

267 

212 

175 

56 

29* 

46 

WRITE READ 

250 

200 

150 
0 
2 
O 
U 
W 
N 100 

50 

SYSTEM UTILITIES 
5 

w 3 
o 
z 
o 
U 
w 

2 

1 

0 

25 25 

12.8 

9.6_ 
7.7 

5.8 

FORMAT /DISK COPY FILE COPY 

M~- 191 

SIEVE 

228 

93 

69 

92 

SPREADSHEET (MULTIPLAN) 
25 76' 

20 

5 

o 

CALCULATIONS 

82' 

-I I--7ia 

8.1 

18 

10.5 

- SANYO - IBM PC 1-1 APPLE ICE 

The Disk Access in BASIC graph shows how long it takes to write 
a 64K-byte sequential text file to a blank floppy disk and how long 
it takes to read this file. (For the program listings. see The Chameleon 
Plus." by Rich Krajewski, in the lune BYTE. page 327.) The Sieve bar 
shows how long it takes to run one iteration of the Sieve of 
Eratosthenes prime- number benchmark. The Calculations bar shows 
how long it takes to do 10.000 multiplication and division operations 
using single -precision numbers. The System Utilities graph shows how 
long it takes to format and copy a disk (adjusted time for 4OK bytes 
of disk data) and to transfer a 40K -byte file using the system utilities. 
The Spreadsheet graph shows how long the computers take to load 

LOAD RECALCULATE 

and recalculate a 2 5- by 25 -cell spreadsheet where each cell equals 
1.001 times the cell to its left. The spreadsheet program used was 
Microsoft Multiplan. 

Note that in the tests of BASIC disk access for the Sanyo. the test 
file was written to and read from the default (i.e., nonblank) disk. Sanyo 
BASIC apparently cannot access other disk drives. In the spreadsheet 
test on the Sanyo, CalcStar was used. The standard 2 5 by 2 5 spread- 
sheet could not fit into memory. A 25- column by 17 -line spreadsheet 
was used and the times were extrapolated to 25 lines. 
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WHOLESALE +8% PRICING 
OUR 400 PAGE CATALOG OF 20,000 COMPUTER PRODUCTS 

12 TO 21 DAY SOFTWARE RENTALS, AT 20 %t 
FOR NETWORK MEMBERS ONLY! 

Listed below are just a few of the over 20,000 products available 
at our EVERYDAY LOW PRICES! All softwarebelow is priced in 
IBM -PC format. The NETWORK carries software for IBM, 
Apple, CP /M, Kaypro and over 50 other popular systems. 

GAMES & EDUCATIONAL SOFTWARE 
(Please add St shipping and handling for each title ordered from below.) 

Avant -Garde Air Traffic Controller 
Wholesale 

$16.50' 
Bluebush Chess (Your Toughest Opponent) 34.00' 
Broderbund Lode Runner 19.75' 
CBS Goren -Bridge Made Easy 48.00' 
Epys Temple ol Apshai 21.97' 
Inlocom Zork I. I1, or Ill 21.50' 
Inlocom Deadline. Witness or Suspended 27.00' 
Microsoft Flight Simulator 27.00' 
Orion JOurd (OBert Look Alike) 22.00' 
Orion PCMan(Great Pac Man) 21.00' 
Scarborough Mastertype 27.00' 
Screenplay Asylum (works with mono card too) 15.50' 

Sierra On -Line Cropper 
Sierra On -Line Crossfire 
SubLogic Night Mission Pinball 
Spinnaker Alphabet Zoo 
Spinnaker Delta Drawing 
Spinnaker FaceMaker 
Spinnaker net Diddle Diddle 
Spinnaker KnderComp 
Spinnaker Rhymes d Riddles 
Spinnaker Story Machine 
Spinnaker Most Amazing Thing 
Virtual COTbinatics Micro Cookbook 

BUSINESS SOFTWARE 
(Please add $2.50 shipping and handling for each title ordered Iran below.) 

MicroRim RBase 4000 
Microsoft C Compiler 
Microsoft Word with Mouse -Latest Version 
Microsoft Multiplan 
Monogram Dollars d Sense 
Oasis The Word Plus 
Rosesolt Prokey Version 3 
Satellite Sol tware WordPerfect 
Sot tcraft FancyFonts 
Sollstyle SET -FX 
Software Publishing PFS: File 
Software Publishing PFS: Report 
Software Publishing PFS: Write 
Software Publishing PFS: Graph 
Sorcim Supercalc 3 
SPI Open Access 
Verbatim Disk Drive Analyzer 

ATI How to use MultiMate 
ATI How to use Microsoft: Word 

$42.00' 
42.00' 

ATI How to use Lotus 1 -2 -3 42.00' 
Ashton-Tate DBASE III CALL 
Ashton -Tate Framework CALL 
Ashton -Tate Friday! 158.00' 
Central Point Copy Il PC 23.00' 
Conceptual Instruments Desk Organizer 150.00' 
Digital Research CP /M -86 30.00' 
Digital Research DR Logo 55.00' 
Digital Research PL /I Compiler 399.00' 
Funk Soltware Sideways 36.00' 
Harvard Harvard Protect Manager 215.00' 
Hayes Smartcom II 68.00' 
Human Edge The Management Edge 145.00' 
Human Edge The Sales Edge 145.00' 
Lotus Development Lotus 1 -2 -3 CALL 

HARDWARE 
(Please add shipping and handling charges found in italics next to price.) 

COMPLETE SYSTEMS 
Apple Macintosh Base System 1,810.00(39.10) 
Apple Apple //c 955.00'120.97) 
Apple Apple //e CALL 
Columbia Desktop d Portable Systems CALL 
Eagle Desktop PC and Spirit Portables CALL 

ow IBM PC 2 0500 Floppy Drives /Color 1,940.00 (18.00) 
Card /Mono Monitor 

IBM Hard Disk 1 Floppy /10Mb Hard 2,675.00 (62.00) 
Disk /128K /Color Cad /Mono Monitor 

Sanyo MBC 550 "Lowest Cost MS- 710.00 (15.00) 
DOS System" 

Taw Complete IBM compatable 1,710.00. (36.95) 
(128K /Color Card /Mono Mon /2 drives 

Instruments Professional CALL 

DISK DRIVES & CONTROLLERS 
Cogito 1/2H /Low Power 10MB 820.00. (18.00) 

Winchester W /IBM Controller 
...IBM Floppy Disk Controller 105.00 (2.50) 

Maynard WS -1 10MB InlernalHard 860.00' (18.00) 
Disk with Sandstar Multi Function Card 

Maynard WS -2 same as WS -1 but with 960.00' (20.75) 
Sandstar Floppy Controller (uses 1 slot) 

Maynard Floppy Conroler/Senat Pool 18500 (2.50) 
w. Panasonic HMI Height 0500 Drive Pair 275.00 (6.92) 

Came Hall Height DSDD Drive Pair 35000 (7.00) 
(Same as used on IBM Portable) 

..Tordon TM700.2 FullHeight 0500 Drive 168.00 (1.00) 
Taugrass 20MB External Hard Disk 24100.00 (4620) 

with Tape Backup 
Tex FD55 -B Hall Height DSDD Drive Pair 300.00' (7.00) 

MEMORY CHIPS 
All chips guaranteed for life. 

64K Memory Upgrade Kits (9 Chips) 43.20 (1.00) 
641( Dynamic Ram Chips (Each) 4.80' x1.00) 

MODEMS 
Anchor Mark XIILOWEST PRICE 1200BPS 230.00' (5 00) 

HAYES COMPATABLE EXTERNAL MODEM! 
Hayes Smarinrodem 300 180.00 (3.60) 
Hayes Smart/node/711200B with 366.90 (2.50) 

Smartcom II 
Hayes Smarinrodem 12008 without 299.00' (2.50) 

software 
Rixon 5212A Stand Alone 1200BPS 
U.S. Robotics Password (Compact 

1200BPS External) 

MONITORS 
tAmdek Video 300G Composite Green 110.00 (3.00) 
..Amdek Video 330A Composite Amber 120.00 (300) e Amdek Video310A IBM Type Amber 130.00 (300) 

Amdek Color Il RGB Color 362.00' (6.00) 
Princeton HX -12 RGB Monitor CALL 
Princeton MAX -12 IBM Mono CALL 
Princeton SR- 12UIlra High Res RGB CALL 
Texan 210 Combo RGB /Composite 245.00 (600) 
Texan 120 Super High Res RGB Monitor 400.00 (9.30) 
Zenith ZVM -123 Green High Res 76.00 (2.50) 

(Consumer Reports Rated Best Buy!) 

335.00 (8.50) 
290.00 (650) 

Wholesale 
21.00 
18.00' 
24.00 
17.00 
29.00 
20.00 
17.00 
17.00 
17.00 
20.00 
23.00' 
21.00 

260.00' 
275.00 
25500 
105.00 

e5.00' 
90.00 
74.00 

210.00 
125.00' 
40.00 
74.00 
65.00' 
7400' 
74.00' 

198.00' 
335.00 

25.00 

MULTIFUNCTION CARDS 
Apparat 512K Memory Board with OK 85.00 (2.50) 
Apparat Combo II w /ser /par /garre/ 123.00 (2.50) 

clock /sfwr 
AST Six -Pack Plus with OK 205.00 (2.50) 
AST MegaPlus II with OK 205.00' (250) 
AST I/O Plus II 105.00 (2.50) 
Qua dram Improved Ouadboard 197.00' (2.50) 

381K with OK 
Team Captain Multifunction Card 200.00 (2.50) 

with O/K 

PRINTERS 
Comrex/Brother CR -II 13CPS LO Printer 399.00 (8.62) 
Canrex/Brothm Typewriter Keyboard 150.00 (3.25) 

for CR -11 

Canrex/Brother Cut Sheet Feeder 180.00 (3.89) 
for CR.II 

Epson RX -80 26700 (6.00) 
Epson FX -80 415.00 (9.25) 
Epson FX -700 600.00'(74.35) 
Epson L01500 CALL 
Epson IBM -to -EPSON Parallel Cable 21.00 (1.00) 

...NEC 2050 20CPS Letter Quality Printer 765.00 (76.53) 

...NEC 3550 33CPS Lefler Duality Printer 1,460.00 (31.54) 
Okidata ML81P 200CPS 132 Cd 72000 (16.00) 
Okidata ML92P 160CPS 80 Col Printer 395.00 (8.55) 

W. Okidata ML93P 160CPS WidePlalen 590.00 (15.00) 
tOkidata 2410P Pacemark 350CPS 1,850.00 (60.00) 

132 Col 
Okidata IBM- lo -Okidata Parallel Cable 20.75 (1.00) 
Ouse Sprint 11/45 45CPS Lefler OuAtty 1,155.00 (24.00) 
Qum IBM Cable and Interface(required) 72.00 (1.00) 
Texas Instruments 855 DP/LO w /Tractor 716.00 (15.50) 

..Toshiba P -1351 160/100 CPS Drall/ 1,200.00 (32.00) 
LO Printer 

VIDEO CARDS 
Amdek MAI Card 
Hercules Monochrome Graphics Card 
Hercules Cola Card with Parallel Port 

...Paradise Multidisplay Card 
Persysl Monochrome DiW by Card 
Quadrant Ouadcolor I Color Card 
Quad ram Ouadvue Mono Card 

w /Ser /Par/Clock 
SIB Graphic Plus 240.00' (2.50) 
STB Clock Option for Graphic Plus 30.00' (1.00) 

ACCESSORIES AND SUPPLIES 
Brand NameDSDD Diskettes 20.00' (1.00) 

Guaranteed for Life!! 
Curtis PC Pedestalll 54.00' (3.00) 
Keytronic KB5151 Deluxe IBM Keyboard 186.00 (1.00) 
WP Printer Paper 2600 Sheets 17.00' (10.00) 

Microline Perls (Invisible when torn) 

.PC NETWORK Members pay just 6% above the 
wholesale price. plus shipping. All prices reflect a 3% 
cash discount. Wholesale prices fluctuate rapidly -all 
prices in this issue have been prepared 60 days in 
advance. Please call for latest prices. Minimum 
shipping 2.50 per order. 

310.00' 
300.00 
CALL 

332.00 
206.00 
170.00 
210.00 

(2.50) 
(2.50) 

(2.50) 
(2.50) 
(2.50) 
(250) 

(RENT BEFORE YOU BUY- Members are eligible to join The NETWORK'S Business and Game Software 
Rental Libraries and evaluate products for a full 12 (Regular) or 21 (VIP) days to see if it meets your 
needs. And The NETWORK's rental charges are far less than other software rental services -JUST 20% 
OF THE MEMBER WHOLESALE PRICE. 
Hardware prices highlighted by a reflect recent major price reductions 

Cirde 241 on inquiry card. 

For as little as $8 per year you can join the 
thousands of value wise buyers who have 
saved more than $8,000,000 on 25,000 or- 
ders in just the last six months and re- 
ceived these 15 unique benefits: 

Wholesale + 8% Pricing 
Our 400 Page Catalog -Over 20000 Products 
In -stock Delivery On Popular Products 
Experienced Sales Consultants 
Add -on Quantity Discounts 
Free Technical Support 
12 -21 Day Business Software Rentals (optional) 
12 -21 Day Game Software Rentals (optional) 
Special Savings Newsletters "The Printout" 
Discount Book Library -Over 1000 Titles 
Membership Referral Bonus 
Corporate Accounts 
Software Publishing Assistance 
Membership Refund Guarantee 
10 Day Hardware Return Policy 

CALL TOLL FREE 
1- 800 -621- S -A -V -E 

In Illinois call (312) 280 -0002 
Your Membership Validation Number: B391 

You can validate your membership number and, it 

you wish, place your first money- saving order over 
the phone by using your VISA, MASTERCARD or ` AMERICAN EXPRESS. Our knowledgeable service 
consultants are on duty Mon -Fri 8 AM to 7 PM, SAT _S 
9 AM to 5 PM CST. 

PERSONAL COMPUTER NETWORK /4N 
320 West Ohio 
Chicago, Illinois 80810 

Call now...Join the PC NETWORK and start saving today! 

r 
PC NETWORK MEMBERSHIP APPLICATION 
YES( Please enroll me as a member in the PC NETWORK" and rush my 
catalog featuring thousands of computer products, all at just 8% above 
DEALER WHOLESALE PRICES. I will also periodically receive "THE 
PRINTOUT ", a special up -date on merchandise at prices BELOW even 
those in my wholesale catalog, and all the other exclusive, money- saving 
services available to Members. 391 

I am under no obligation to buy anything. My complete satisfaction is 

guaranteed. Please check () all boxes that apply: 
Basic Membership Special V.I.P. Membership' 
One -year membership for $8 One -year membership for $15 
Two -year membership for Two -year membership for $25 
$15 (SAVE $1) (SAVE $5) 

C Business Software Rental J BOTH Business and Game 
Library for $25 add'(. per Software Rental Libraries for $30 
year -with 12 day rentals add'(. per year -with 21 day rentals 
Games Software Rental 'VIP members receive advance notice 
Library for $10 add') per year on limited quantity merchandise specials 

Bill my credit card: 

Account 
Number 

Exp. Date 
mo. year 

Check or money order enclosed (Dr S 

Name 

VISA MasterCard American Express 

Address Apt No 

City State Zip 

Telephone ( ) 

My computer(s) is IBM PC Apple If TRS -80 Kaypro 
Other 

Signature 
(Signature required to validate membership) 

Copyright ®1984. PC NETWORK INC. 
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REVIEW: SANYO 

Sanyo MB&55 5/IBM PC 
Compatibility 

BY JOHN UNGER AND JEFFREY PHILLIPS 

As scientists. both of us have done 
extensive programming in the 
work environment on mainframe 

computers and minicomputers using 
FORTRAN and PL /I. However, our home 
computing needs are different and in- 
clude program development, word pro- 
cessing, and remote communications 
with minicomputers at the office. When 
we purchased identical Sanyo MBC -5 5 5 

computer systems, we had n o great illu- 
sions concerning IBM Personal Computer 
(PC) compatibility. Dealers had informed 
us that the Sanyo would not run IBM soft- 
ware requiring graphics and might not 
run other IBM software. Documentation 
was known to be poor. Nevertheless, the 
attractions of the low cost, bundled word 
processing, database, BASIC software, 
graphics, and IBM compatibility (in terms 
of disk format, microprocessors, and 
operating system) were too good to pass 
up. If public -domain software developed 
for the IBM PC could be adapted for use 
on the Sanyo, then so much the better. 

We first ran the MicroPro (WordStar, 
etc.) and I.U.S. ( EasyWriter) packages 
bundled with the MBC -555: we found 
them to be completely installed for the 
Sanyo system, and everything worked 
flawlessly right out of the package. Work- 
ing with WordStar was somewhat discon- 
certing at first, though. Because of the 

way the Sanyo writes to the screen. using 
the scroll feature (Control -OZ) to review 
text is difficult to adjust to: the text does 
not scroll smoothly and appears to jump 
around the screen as the top line is 
erased and a new line is added at the bot- 
tom This effect is especially bothersome 
with double- spaced text. Also, the Sanyo 
appears to write to the screen much more 
slowly than some 8 -bit CP /M machines 
that we've used, but it's about the same 
speed as the IBM PC. Interestingly, this 
problem does not seem to be as ap- 
parent with the version of EasyWriter that 
comes with the Sanyo: perhaps I.U.S. uses 
more efficient code for screen- writing 
routines. 

One of the first programs we attempted 
to convert was PCTakk, a "freeware" com- 
munications program written in IBM 
BASIC. (A compiled version would not 
run on the Sanyo.) The initial problem we 
encountered was an "out of memory" 
message during the load. It seems that 
the Sanyo, supplied with I28K bytes of 
RAM (random- access read /write mem- 
ory), can spare only about 40K bytes for 
BASIC program space. We corrected this 
problem by adding 64K bytes' worth of 
memory chips to the main board. All 
add -on memory is available to programs 
running under Sanyo BASIC. The re- 
mainder of the conversion attempt was 

an education in the differences between 
IBM BASIC and the simpler Sanyo BASIC, 
which is structured much like 8 -bit Micro- 
soft BASIC. 

The problem that caused us to aban- 
don the attempt was the failure of PC Talk 
to recognize extended keyboard codes 
such as Home or Shift -Ctrl (which are sup- 
posed to translate to the IBM Alt ex- 

tended code) when typed on the Sanyo. 
This problem made it impossible to get 
past the main menu of PC Iàlk without 
destroying the integrity of the BASIC 
code. It is just as well we did not spend 
more effort on converting this program 
because no one in our user group had 
succeeded in setting the data- transmis- 
sion rate on the Sanyo using the instruc- 
tions in the owners manual. Also, the 
situation has now changed because 
Sanyo has come up with its own commu- 
nications software. 

A second exercise involved using POKE 
commands to enter assembly -language 
subroutines into BASIC programs, as 
outlined by Hugh Howson in two BYTE 
articles (references 2 and 3). Going 
through his examples gave us our first 
look at the BIOS (basic input /output 
system) of the Sanyo. We were very en- 
couraged to discover that most of the 
BIOS and DOS (disk operating system) in- 
terrupts found on the IBM PC also are 

SERIAL COMMUNICATIONS 

The MBC -550 does not come with a 

built -in serial port. The optional serial 
board, which costs $100, can drive 
either a modem or a printer and is com- 
pletely under software control. 'Mans- 
mission rates can be varied between 
110 and 4800 bps but not by BASIC. 
Sanyo includes in the user's guide a 

BASIC routine to alter the data- trans- 
mission rate; however, due to rather 
temperamental timing, the BASIC rou- 
tine does not work. The assembler rou- 
tine in the guide works perfectly. The 
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serial board communicates through a 

standard DB25 female connector. The 
connector pin -outs comply with stan- 
dard printer and modem configurations. 

The main component of the serial 
board is the Intel 8251A serial interface 
controller chip, which takes data on its 
parallel bus and converts it into serial 
order. It also receives data on its serial 
RxDATA pin and converts it for the 
parallel bus. The 825IA is completely 
software controlled. Parity, word size, 
and stop bits are variable. Parity can be 
even, odd, or none: word size can be 5, 

6, 7, or 8 bits: and the number of stop 

bits can be I, I %, or 2. You select these 
characteristics by sending a control word 
to I/O address 2A (42 decimal). Table 4 

shows the 8251A control word coding: 
listing 2 is an assembly -language pro- 
gram to alter the serial setting. 

PARALLEL COMMUNICATION 
The standard MBC -550 system includes 
a Centronics -type parallel interface. The 
interface can drive many kinds of 
printers and seems to cooperate with 
WordStar nicely. I have a C. Itoh dot - 
matrix printer that has operated per- 
fectly with the MBC-550. 
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REVIEW: SANYO 

supported on the Sanyo. Specifically, in- 
terrupts 0, I, 3, 10 through IC and 20 
through 27 are supported. All others halt 
the processor. Interrupts 15, 18, 19, I B, 

and IC return to the calling program with- 
out taking any action. There also are 
some minor differences. For example, the 
keyboard interrupt (17) does not have the 
option of returning a status byte, the 
video interrupt (10) does not have graph- 
ics options, and the memory -size inter- 
rupt (12) always returns 16K bytes less 
memory than you thought you had, ap- 
parently to compensate for the 16K bytes 
of dedicated video RAM. A related con- 
version attempt involved a screen -dump 
program written in IBM BASIC with an 
assembly -language subroutine. This pro- 
gram used the graphics GET statement 
to access the screen, then used the 
VARPTR function to pass the address for 
the screen array through a CALL state- 
ment to the assembly -language 
subroutine. It soon became apparent that 
on the Sanyo the format of the array out- 
put by the GET statement differed radical- 
ly from that produced on the IBM. In ad- 
dition, the offset address returned by the 
VARPTR function was relative to an un- 
known segment address, making it next 
to useless. Furthermore, parameters 
passed through the CALL statement were 
not correctly utilized by the assem- 
bly- language subroutine. We were able to 
write a clumsy but functional version of 
the program only by eliminating passed 
parameters and taking advantage of "pro- 
prietary" information regarding the for- 
mat of the GET array. 

After reading articles on C compilers 
(references I and 4), we ordered a copy 
of the DeSmet C compiler for one of the 
new Sanyos. The decisión to buy this 

compiler was not made without some 
anxiety; although the product is sup- 
posedly able to run on plain -vanilla MS- 
DOS, some of the more interesting fea- 
tures and utility functions have been 
designed around the IBM PC. However, 
we were pleased to discover that not only 
does the fast and handy editor, SEE, work 
flawlessly, but the entire library of func- 
tions for direct screen I/O (input /output) 
on the IBM PC are completely compati- 
ble with the Sanyo. This feature is a direct 
consequence of the fact that the BIOS in- 
terrupt 10 routines are identical between 
the IBM and Sanyo machines. 

Our version of DeSmet C (2.2) is more 
recent than the one reviewed in BYTE for 
the IBM, and the benchmarks we've run 
on the Sanyo show that the Sanyo pro- 
duces results comparable to those re- 
ported for the IBM in the BYTE article. 
We're pleased with the package and now 
have the freedom to create not only EXE 
files from powerful and versatile source 
code but also machine -language pro- 
grams using the 8088 assembler that 
comes with the C compiler. 

In brief, the biggest problem with the 
MBC -555 is the lack of in -depth technical 
documentation. This lack prevents use of 
the machine's excellent graphics. Now all 
we have to do is figure out how to ac- 
cess the fine high -resolution graphics of 
the Sanyo with C- language functions or, 
at least, through assembly -language 
programs. 

We were frustrated again when we at- 
tempted to run compiled public- domain 
utility software. iWo RAM -disk programs 
written for the IBM failed to work on the 
Sanyo, as did an IBM program to play 
"Mary Had a Little Lamb : (The Sanyo ap- 
parently does not support music.) The 

moral seems to be: If you expect to run 
IBM software, dont buy a Sanyo. 

If you plan to write your own software 
using the full power of the 8088 and 
Sanyo graphics capability, expect to 
spend a lot of time with the debugger, 
searching through the DOS, BIOS, and 
BASIC assembly code in order to glean 
some insight into the interrupt and port 
structure. We think that Sanyo should cor- 
rect the problems with the VARPTR and 
CALL statements or at least provide the 
information needed to use them in their 
present form. 

Are we unhappy that we bought 
Sanyos? Not at all. The MBC -55 5 has pro- 
ven to be a versatile computer with great 
potential at a great price. With a little help 
from Sanyo, especially in the form of 
good documentation on the BIOS and 
details for the rest of the operating 
system, that potential will begin to be 
realized. 

John Unger (POB 95, Hamilton, VA 22068) 
and Jeffrey Phillips (1629 Apricot Court, Reston, 

VA 2 2090) are geophysicists fa the United States 

government. 
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SOUND 

The MBC -550 has no complex sound 
generators. Sanyo BASIC recognizes 
SOUND and PLAY as reserved words 
but apparently does nothing with them. 
When SOUND or PLAY is the first word 
on a line, the rest of the line is ignored. 
A simple test shows that 

10 FOR T =0 10 10000 
20 NEXT T 

takes 15.8 seconds to execute. When 
you insert 15 SOUND or 15 PLAY, the 
loop takes 22.0 seconds to execute. 

Dividing the difference, 6.2 seconds, by 
10,000 demonstrates that not much is 
going on in these two statements. 

The MBC -5 50 does have a bell. When 
accessed through the normal channels, 
BEEP or PRINT CHRS(7). the bell 
sounds rather like a frog being stepped 
on. When accessed in other ways, the 
bell makes other amusing sounds. The 
TxDATA pin of the 8251A that receives 
the keyboard data drives the bell. The 
1/O address of the 82 5IA is hexadecimal 
38. Executing the statement OUT 
&H38, &HFF causes a short "pop" to 
come out of the speaker. The loop 

10 FOR X =1 10 50 
20 OUT &H38,1 
30 FOR T= 110 50:NEXT T 

40 NEXT X 

causes a sound like a machine -gun: 
"tock- tock -tock- tock :" The following rou- 
tine generates a "crash" or "you've - 
been- shot" sound. 

10 FOR X=0 10 255 
20 OUT &H38,X 
30 NEXT X 

The parity, data bits, and stop bits of the 
keyboard 82 5IA chip can be controlled 

(continued) 
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REVIEW: SANYO 

The Double -Drive MB&5 55 

Ihave used the Sanyo MBC -555 as a 

word processor at home; I use an IBM 
Personal Computer (PC) in the office. 

A major advantage for me is the fact that 
the Sanyo comes with MicroPro software, 
eliminating any business /home software 
licensing questions. 

My overall impression of the MBC -5 5 5 

i s good. MicroPró s IBM -compatible soft- 
ware works fine on the Sanyo. I am able 
to write reports, letters, data files, etc., in- 
terchangeably between the Sanyo and 
the IBM PC As I'll describe. simple BASIC 
programs are easily transferred. The 
hardware and software works pretty 
much as advertised. 

An obvious omission in the documen- 
tation, which is otherwise good, is the 
lack of a description of pin -outs for plugs 
on the back of the computer. With all the 
information on signal characteristics con- 
tained in the manual, pin -out information 
would be appropriate and quite useful. 
My color monitor could not be hooked 
up without a definition of pin -outs so I 

could make up an adapter cable. 
I did not find all the software items I 

looked for, either. Sanyo BASIC documen- 
tation is quite good as far as it goes. The 
trouble is that not all commands are 
covered; you are referred to a book on 
Sanyo BASIC that the Sanyo dealer is sup- 
posed to have. I asked my dealer -he did 
not have such a book. I checked another 
Sanyo dealer -no book. I checked local 
bookstores -no book. So the following 
discussion of compatibility of Sanyo 
BASIC and IBM PC BASIC was produced 
without benefit of this additional docu- 
mentation. 

WordStar, SpellStar, MailMerge, Inf o- 
Star, and CalcStar are documented in the 
second volume. Because I already was 
quite familiar with the MicroPro software, 
I have not yet had to refer to the second 
volume. The detailed manual sections 
and training guides will be useful to new 
users. The menus in this software are of 
considerable help in the learning process. 
Also, the popularity of these packages 
has resulted in a number of good books, 

BY JAMES G. DROPPO JR. 

available in most bookstores, to supple- 
ment a beginning user; documentation 
of these programs is no problem. 

THE GOOD, THE BAD 
Sanyo makes it clear in its literature on 
this series that the BASIC supplied is 

Sanyo BASIC. What this translates to is 
a BASIC that is close to IBM PC BASIC, 
but not identical. Files may only be trans- 
ferred in ASCII (American National Stan- 
dard Code for Information Interchange) 
format. The internal coding of BASIC 
statements is not the same. The pro- 
cedure for transferring files is to save a 

version with an "A" option; that is, in 
BASIC with the program loaded, you 
enter 

SAVE "FILENAME.BAS ",A 

and then the program may be loaded 
with no special options on the other com- 
puter. This works when going from the 
IBM PC to the Sanyo MBC -5 50, and vice 
versa. 

The BASIC editing mode on the Sanyo 
is different than on the IBM PC: it works 
only on numbered program lines and re- 
quires hitting the Break key to stop the 
editing mode. I find it relatively easy to 
use, but compared to the IBM PC BASIC 
screen editor, it's limited. 

On the positive side of the Sanyo is its 
more standard keyboard. I find I can hit 
Delete or Return without a several- second 
search. The Sanyo also has a handy reset 
button on the side of the keyboard. Both 
computers have an extra key between the 
Shift and Z keys (< > on the Sanyo; l on 
the IBM). lust recently I stopped making 
those annoying shift errors caused by this 
extra key. 

On the Sanyó s negative side is the 
placement of the disk drives, which 
follows the Oriental practice of going 
from right to left. The A drive is on the 
right and the B drive is on the left. If 
you're going back and forth between 
machines, it gets quite frustrating. A lot 
of disks get put into the wrong drives. 
Although I felt I could not complain too 

much, I could do something about it. 
I opened up the computer and reversed 

the disk -selection jumpers on the half - 
height disk drives. This gave me the same 
logical order as on the IBM PC. Near the 
back of the circuit board on the disk 
drive, drive A has the second and fourth 
pins jumpered and drive B has the third 
and fourth pins jumpered. My MBC -555 
had two different models of disk drives - 
one with jumpers readily accessible when 
the case was opened, one with the cir- 
cuit board underneath it. The latter re- 
quired the complete removal of the drive 
to change the jumper. Changing the 
jumpers can mean a very simple opera- 
tion or a relatively major one, depending 
on the type of drives. 

If you have to remove the disk drives 
in order to change the jumpers, you 
might be tempted to merely reverse the 
complete drive mechanisms. This is not 
recommended because, generally, the 
final drive on the end of the disk-drive 
ribbon cable has a special set of termina- 
tion resistors not used in intermediate 
drives. Anyway, the ribbon cable within 
the Sanyo is too short to let you physical- 
ly switch the drive position. 

The drives are single- sided, double - 
density units that have half the capacity 
of double- sided, double- density drives 
used in many IBM PCs. You must format 
disks on the IBM with the single -sided op- 
tion for compatibility with the Sanyo. The 
instruction 

A> FORMAT B: /I 

loads the Format program from drive A 
and gets ready to format one side of the 
disk in drive B. No special commands are 
necessary when formatting disks on the 
Sanyo. 

lames G. Droppo Ir. (3 521 Sylvester St., Pasco. 

WA 99301) is a senior research scientist in the 

geosciences department at Battelle. Pacific North- 
west Laboratories. He holds a doctorate in at- 
mospheric sciences from the State University of 
New York at Albany. 
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Gifford 
has a lock on 

multiuser CP /M 8-16. 
It's 11:00 P.M. Do you 
know where your files are? 

It's great when multiple local and off 
site users can run any 8- or 16 -bit CP /M 
or M P/ M TM program. It's even better when 
they can share expensive resources like 
printers, hard disks, and tape drives. Best 
of all is when they can share your most 
precious resource- data Gifford has been 
delivering systems with all these features 
for over two years. 

But sometimes data is sensitive. How 
do you keep people from taking more 
than their fair share? 

Gifford adds a new dimension 
to CP /M security. 

With our new security features, you 
can control what resources and data 
are shared. 

Gifford's proprietary security 
enhancements include user login with 
encrypted passwords, control over 
access rights of modem users, secure 
electronic mail, and the ability to restrict 
users to specified terminals, programs, 
and directory areas. Plus, an audit log 
utility that keeps a permanent record of 
system activity. And you also get all the 
standard security features of Digital 
Research's MP /M -867" 

You select the level of security 
needed to get the best balance between 
file sharing and file safety. 

Unleash productivity with 
Gifford'sVirtual Terminals. 

With our Virtual Terminals, each 
terminal on your system can monitor up 
to four different programs running concur- 
rently. And at the touch of a key you can 
switch screens instantly from one 
program to another. 

You could look up an address in 
dBASE 117 jump over to SuperCalcTM' to 
make some projections, then switch 
instantly to WordStar® to use this infor- 
mation to update a letter. If you forget 
what's on a screen, just touch a key to 
refresh your memory. You won't need to 
go through the distracting process of 
loading and unloading programs. 

And since your Virtual Terminal can 
run any 8- or 16 -bit CP /M or MP /M pro- 
gram, you can choose the best programs 
foryour job from the biggest software 
library in the world. It's easier than 1, 2, 3! 

The Gifford Security Blanket: 
Total Solutions. 

Gifford delivers solutions. This 
means professional pre -sale consultation, 
expert system integration with 200 hour 
system burn -in, complete training, and full 
after sale support. 

For example, our three user 
CompuPro® based system with a 21- 

megabyte hard disk costs just $9,990, and 
can be easily expanded for $500 per 

OEMS 

II 
SYSTEM B 18 

1111111111111111111 IIIIINIt 
Please send me your brochure. 

°` Name Title 
r Organization M/S 

Address 
City State Zip 
Phone 

i 
L 

Please have a representative call me. BY -S 

GIFFORD COMPUTER SYSTEMS San Leandro, CA ( 415) 895 -0798 Los Angeles, CA ( 213) 477 -3921 Houston, TX ( 713) 680 -1944 
Amherst, NY (716) 833 -4758 Telex: 704521 

user. This includes MP /M 8 -16, SuperCalc, 
and dBASE II. 

Other Gifford solutions include 
systems with hard disks that range from 
5 to 300 megabytes, 4 and 9 track tape 
backup, printers, plotters, and modems. 
Single- and multiuser 8086, 68000, and 
Z -80 based systems are available for 
immediate delivery, with 80286 and 16032 
systems on the way. 

Two year warranty protection. 
In the unlikely event that you encoun- 

ter a hardware related problem, we'll 
replace any defective S -100 part within 
24 hours FREE for two full years. But 
chances are, it can be solved on the Gifford 
service hotline or diagnosed via modem. 
All at no cost to you. 

Lock in on Gifford Security 
today. 

If total support, training, on site 
service, obsolescence -proof upgradeable 
S -100 bus architecture, and complete 
system security sound appealing, cut the 
coupon or give us a call. We'll send you 
a free brochure that tells the whole story. 
Once you get it you'll see why Gifford 
has a lock on multiuser CP /M 8 -16. 

Gifford Computer Systems is a Full 
Service CompuPro® Systems Center. 

The powerful Gifford System 321 shown 
with optional GCS -80 Virtual Terminals. 

e 2446 Vema Court, San Leandro, CA 94577 
(415) 895 -0798 A division of G &G Engineering 
FD LIKE THE WHOLE STORY. 
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Circle 67 on Inquiry card. 

Mac 
Imker 

Re -ink any fabric ribbon 
AUTOMATICALLY for less 
than 50. Extremely simple 
operation with built -in 
electric motor. We have a 
MAC INKER for any printer: 
cartridge /spool /harmonica/ 
zip pack. Lubricant ink safe 
for dot matrix printheads. 
Multicolored inks, uninked 
cartridges available. Ask for 
brochure. Thousands of 
satisfied customers. 

$54.95 + 

Mac 
Switch 

Mac Switch lets you share 
your computer with any two 
peripherals (serial or 
parallel). Ideal for word 
processors -never type an 
address twice. Ask us for 
brochure with tips on how to 
share two peripherals (or two 
computers) with MAC 
SWITCH. Total satisfaction or 
full refund. 

$99.00 

Order toll free 1- 800 -547 -3303 

CI -Imputer 
Friends 
6415 SW Canyon Court 
Suite #10 
Portland, Oregon 97221 
(503) 297 -2321 
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REVIEW: SANYO 

in assembly language just like the serial 
port 82 51A. The control address for the 
keyboard 8251A is hexadecimal 3A. 
Once you alter the attributes of the key- 
board control address, however, data 

from the keyboard is no longer received 
properly. The correct value of the key- 
board control address is hexadecimal 
FF. With some experimentation and im- 

(continued) 

Table 3: The pin -out of the MBC -550 expansion header. In the schematic diagrams. 

pin 30 (CLK) has a notation that reads "OSC IBM BUSS." 

Pin Signal Pin Signal 

A01 NMI (inverted) B01 ground 
A02 D7 (data) B02 reset 
A03 D6 B03 +5V 
A04 D5 B04 unused 
A05 D4 B05 unused 
A06 D3 B06 unused 
A07 D2 B07 -12V 
A08 DI B08 RO/GT (inverted) 
A09 DO B09 + I2 V 
MO RDY B10 ground 
All AEN BII MWR (inverted) 
Al2 A19 (address) Bl2 MRD (inverted) 
A13 A18 B13 IOW (inverted) 
A14 A17 B14 IOR (inverted) 
A15 A16 B15 unused 
A16 A15 B16 unused 
A17 A14 B17 unused 
A18 A13 B18 unused 
A19 Al2 B19 unused 
A20 All B20 CLK 
A21 MO B2I 1R7 

A22 A09 B22 unused 
A23 A08 B23 unused 
A24 A07 B24 unused 
A25 A06 B25 unused 
A26 A05 B26 unused 
A27 A04 B27 unused 
A28 A03 B28 ALE 
A29 A02 B29 +5V 
A30 A01 B30 CLK 
A31 A00 B31 ground 

Table 4: Control-word codes for the 8251A serial interface controller chip. All 
aspects of the transceiver are subject to software control. 

Bit Value 

7 and 6 00 
01 

10 

II 

5 0 

4 0 

3 and 2 00 
01 

10 

II 
I and 0 should always be 10 for the MBC -550 

Function 

Invalid 
I stop bit 

11/2 stop bits 
2 stop bits 

odd parity 
even parity 

parity disable 
parity enable 

5 data bits 
6 data bits 
7 data bits 
8 data bits 
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GET YOUR 
MESSAGE 
THROUGH. 

EVEN WHEN YOUR MODEM 
SENDS IT BY WAY OF THE 
OKEFENOKEE SWAMP. 
When you send data by telephone 
through nasty environments like this, 
it can run into problems tougher than 
just alligators. Problems like impulse 
noise. Chatter from the switchgear. 
Static from the atmosphere or bad 
weather. Distortion due to crosstalk 
or just plain white noise. 

To get your message through, 
your IBM PC or XT needs the ad- 
vanced performance features of the 
PC:IntelliModemTM It's got the best 
receive sensitivity available today - 
actually down below -50 dBm. So 
now you can achieve a high level of 
data transmission integrity. Even with 
bad connections. 
Get patented modem technology. 
The PC:IntelliModem is elegantly 
simple. Its patented design does it all 
on a single microprocessor chip, with 
just one crystal. Other modems take 

Bizcomp: A history of 
innovation. 

1980 Invented first command -driven 
modem 

1981 Introduced proprietary line - 
status monitoring 

1983 Designed first single -pP 212A- 
compatible modem 

1983 Introduced first integrated 
voice /data modem for IBM PC 

1983 Granted patent on command - 
driven modem 

Circle 39 on inquiry card. 

two, four or more pPs (and even more 
oscillators), and still accomplish less. 

How do we do this? By creating 
architectural 
innovations in 
firmware, and 
by pushing the 
chip to its limit, 
close to 12 MHz. 
Since it uses fewer 
parts, the PC:IntelliModem's 
no- compromise design offers 
higher reliability, a more com- 
pact form factor, and lower costs. 

This design elegance leads natu- 
rally to more elegant performance. Take 
line status detection, for example. The 
PC:IntelliModem's adaptive, decision - 
directed logic monitors line status more 
closely than other modems. Even at weak 
or degraded signal levels. So it can 
make connections with less chance of 
error, by detecting signals for dial tone, 
remote ringback, busy and voice - 
some of which other modems ignore. 

Plan ahead with integrated 
voice and data. 
For opening up a whole new world of 
integrated voice and data applications, 
there's nothing likethe PC:IntelliModem. 
Literally. Its easy -to -use software pack - 
age -PC:IntelliComTM- lets you switch 
repeatedly between talking or listening 
and sending or receiving data. All at 

Make sure your modem has all 
these PC:IntelliModem features 
Integrated Voice /Data 
Switch between voice and data 
communications 
Programmable telephone handset jack 
Status Reporting 

a Line status detection (dial tone, 
busy, remote ringback, voice answer, 
modern answer, incoming call) 
Audio monitor 
Programmable status LED 
PC:IntelliComTM Software Included 
99 -name on -line telephone directory 
Auto -dial, auto - repeat dial, auto -answer 
Link to another number if busy 
File transfer 
Data capture to diskette 
Programmable auto log -on sequences 
Compatible with CrosstalkTM and 

PC -Talk IIITM 

Pulse and Tone Dialing 
Receive Sensitivity: -50 dBm 
Speeds: 110, 300,1200 baud 

the touch of a single function key. That 
means now both you and your com- 
puter can talk on the same line. With- 
out having to hang up, re -dial or plug 
and unplug a lot of cables. 

So if you're designing microcom- 
puter datacomm products -or just 
looking for a PC /XT modem for your- 
self, check out the PC:IntelliModem at 
your local dealer. You'll get the mes- 
sage. And so will they. Or contact: 
Bizcomp, 532 Mercury Drive, Sunnyvale, 
CA 94086; 408/733 -7800. 

ElIZCOMP® 
We've got people talking. 
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REVIEW: SANYO 

Listing I: An animation test program for the MBC -550. 

IO REM SIMPLE ANIMATION WITH PUT AND GET 
20 REM USE ARROW KEYS 10 MOVE BLOCK AND S TO STOP 

30 REM THE BLOCK IS MOVING ONE PIXEL WITH EACH KEYSTROKE 
40 REM DIM PATTERN %(25) 
50 X= 320:Y= 100 

55 REM INITIALIZE ARRAY 
60 GET (1.1)- (I6.8).PATTERN% 
65 REM CLEAR ARRAY EXCEPT FOR ARRAY SIZE INTEGER 
70 FOR A =2 TO 25PATTERN %(A)= 0:NEXT A 
75 REM PUT BLOCK INTO ARRAY 
80 FOR A= 1 110 16:PATTERN %(A)= &HFE7F:NEXT A 

90 CLS 

100 PUT (XY),PATTERN% 
110 IS= INKEY$ 
120 IF IS = "" THEN 110 

130 IF 1$ = "S" THEN 190 

140 IF (X> I) AND (1S= CHRS(28)) THEN X =X- I 

150 IF (Y> I90) AND (IS= CHRS(3I)) THEN Y =Y+ I 

160 IF (Y> I) AND (1S= CHRS(30)) THEN Y=Y- I 

170 IF (X<630) AND (I$= CHRS(29)) THEN X=X+ I 

180 GOTO 100 

190 END 

Listing 2: An assembly -language program to alter serial communications functions. 

SSEG SEGMENT STACK 

DB 256 DUP 1 ?) 

SSEG ENDS 

DSEG 

DATA 

DSEG 

CSEG 

START 

START 

MAIN 

MAIN 
CSEG 

SEGMENT 
DB ? 

ENDS 

SEGMENT 
ASSUME CS:CSEG.DS:DSEG,SS:SSEG 
PROC FAR 

PUSH DS 

PUSH AX 
MOV BX,DSEG 

MOV DS.BX 
CALL MAIN 
RET 

ENDP 

PROC NEAR 
MOV AL.O 
OUT 42,AL : THE FIRST THREE OUT STATEMENTS ESTABLISH TIMING 
MUL AL ALL MUL STATEMENTS ARE FOR TIMING 
OUT 42.AL 
MUL AL 
OUT 42,AL 
MUL AL 
MUL AL 
MOV AL.64 ; 64 IS THE PREPARE TO RECEIVE COMMAND SIGNAL 
OUT 42,AL 
MUL AL 
MUL AL 
MOV AL.250 :250 SETS THE 825IA FOR EVEN PARRY. 2 STOP 

OUT 42,AL :BITS AND 7 DATA BITS. SEE TABLE 4. 

MUL AL 
MUL AL 
MOV AL,55 : 55 IS THE LOCK COMMAND SIGNAL 
OUT 42.AL 
MUL AL 
MUL AL 
RET 

ENDP 

ENDS 
END START 
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agination, you can make the MBC -550 
generate plenty of sound. 

SOFTWARE 

The MBC-5 50 comes with five software 
packages: MS -DOS 1.25, Sanyo BASIC 
1.1, WordStar 2.4, CalcStar, and Easy - 
Writer 1.3. WordStar, CalcStar, and Easy - 
Writer are all standard releases and 
don't need to be reviewed here. 

Sanyo BASIC is standard BASIC and 
is code -compatible with IBM BASIC ex- 
cept for some of the graphics com- 
mands that IBM's version lacks - 
WINDOW, VIEW, and SYMBOL. The 
VIEW and WINDOW commands enable 
you to set aside areas of the screen for 
special graphics tasks. The SYMBOL 
command takes any string of the 2 5 5 

displayable characters and magnifies or 
rotates them and places them anywhere 
on the screen. 

Sanyo BASIC has a nice screen editor 
that you engage by listing the line or 
lines that you want to edit and then 
pressing the up -arrow on the numeric 
pad. The cursor -control and the Delete 
and Insert keys then enable you to make 
whatever changes you like, including 
changing line numbers and creating 
new lines. When you're through, press 
the Break key and the editor stores all 
changes and returns you to BASIC. 

In its February 1984 newsletter, Sanyo 
printed a list of 48 IBM software pack- 
ages that run on the MBC -5 50 without 
modification. The list included seven 
languages, eight adventure games, ten 
word processors, and six database -man- 
agement systems. The MBC -550 can run 
a lot of software. 

CONCLUSION 

Having now owned a Sanyo MBC -550 
for four months, I am very pleased with 
this machine. The MBC -550 is more 
computing machine for the dollar than 
any other personal computer on the 
market. Because it offers compatibility 
with the IBM PC and other 8088 -based 
systems, the MBC -550 will never run 
short of software. With a large organiza- 
tion like Sanyo behind it and a price 
one -third that of comparable machines, 
the Sanyo MBC -5 50 is a good buy. 
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ALL AT ONCE! 
AND NEVER A "LOCKED OUT" USER' 
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Apex Industries Customer Data 

Customer Id: Acme 
Customer Name: Acme Industries 
Credit Rating: AA Credit Limit: 25000 

Current Balance: 12500 
30 Day Balance: 4000 
60 Day Balance: 1500 
90 Day Balance: 0 

Billing: 
Address: 2701 South Bayshore Drive 
City: Miami State: FL Zip: 33133 

Shipping: 
Address: 913 Majorca Avenue 
City: Coral Gables State: FL Zip: 33134 
Phone: 305 -856 -7503 Contact: Gerald Green 

L_11.....1 f_ L.,...1 

L,) ..a.l 
DataFlex is the only application development database which 
automatically gives you true multi -user capabilities. Other systems 
can lock you out of records or entire files for the full time they are 
being used by someone else. DataFlex, however, locks only the 
data being changed, and ontyduring the micro -seconds it takes to 
actually write it to the file! The updated record is then immediately 
available. The number of users who can access, and change, 
records at the same time is limited only by the number of terminals 
on your system or network. Call or write today for all the details 
on DataFlex... 
the true multi - 
user database. VIM 

DATA ACCESS CORPORATION 
8525 SW 129 Terrace, Miami, FL 33156 (305) 238 -0012 
Telex 469021 DATA ACCESS CI 
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AUTHORIZED INTERNATIONAL 
DISTRIBUTORS 

HOLLAND 
ADINFO 020 -644605 

AUSTRALIA 
Australian Business Solutions 
03- 699 -8377 

Australian Microcomputer Solutions 
052 -22 -2099 

Intelligence (Aust) Pty. Ltd. 
02- 267 -1711 

ENGLAND 
Equinox Computers 01- 729 -4460 

SWEDEN 
Offensivt Datorstoed AB 030 -006 -2626 

JAPAN 
SOFTEC 04808 (5) 6565 

Compatible with CP /M -80, MSDOS networks, MP /M -86, Novell Sharenet, PC -Net, DMS Hi -net, TurboDOS multi -user, Molecular 
N -Star, Televideo MmmOST, Action DPC /OS, IBM PC w /Corvus, OMNINET, 3Com EtherSeries and Micromation M /NET. 

MSDOS is a trademark of Microsoft. CP /M and MP /M aretrademarks of Digital Research. 
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UNTIL NOR TRONICS,® 
HWSCOuLDRLILLY 
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CL EA NINO REA D/JItzI TE 
SEA A HE4DACfIE, 

Now meticulous head care is easy as loading a program. 
Take our word for it We're the 

world's leading manufacturer of 
advanced technology magnetic 
recording heads. And we know, what 
you can't see can hurt you. 

Dust, cigarette smoke and 
oxide contaminants can make a mess 
of your head. And that means data 
loss, downtime -and unnecessary 
service chimes. - 

Unfortunately, cleaning read/ 
write heads can also be a headache. 
That is, until now. 

We've developed user- friendly 
head care software that leaves 
our competition in the dust. 

Nortronics has de- 
signed head care software 
that completely eliminates the 
hassles associated with cleaning 
floppy disk heads in word proces- 
sors, personal and small business 
computers. 

You can follow the user -friendly 
instructions in Nortronics' software 
booklet. Or make it even easier -and 
use Nortronics' software diskettes. 

Just load the program. And take a 
load off. 

Cleaning is simply a matter of 
loading the program into RAM - 
spraying a portion of Nortronics' non- 
abrasive cleaning disk with our spe- 
cial solution- inserting the disk -and 
following the friendly commands. 

There's no guesswork. No 
danger of ineffective or improper 
cleaning procedures. No problems 
engaging secondary drives. 

The program steps the read/ 
write head to a fresh cleaning band - 
spins the disk -and 30 seconds 
later, after all debris is safely 
removed, the drive automatically 
shuts off. 

Circle 234 on inquiry card. 

NORTRONICS 

Diskette 
Head Cleaning 
Kit-51/4" 

1,1.,,., 
sm,. tN 1,.,,.H 

CD, 

Each disk has four cleaning 
bands per side. That's enough for 
eight cleanings on a single -sided 
system -or four on a double -sided 
system. 

A free Flip'N'File /15* makes our 
smart cleaning kit an even smarter 
buy 

The Nortronics Diskette Head 
Cleaning Kit includes the software 
diskette -our special head cleaning 
fluid -two non -abrasive cleaning 
diskettes -and a reusable diskette 
jacket. 

Best of all, it's packed in a free 

Flip'N'File/15 that becomes a 
handy storage box for your diskettes. 

And for your convenience, all 
elements of the Kit are also available 
separately. 
Flip'N'File /15 is a trademark of Innovative Concepts, Inc 

Nortronics offers a complete line of 
computer care supplies. 

In addition to the 51/" Diskette 
Head Cleaning Kit, Nortronics pro- 
vides superior quality cleaning kits 

for 31/2" and 8" disk drives -for 
data cassette to e 

drives -and for 
data cartridge 

backup tape 
drives. 

There's a Disk 
Drive Analyzer, too. 

And Screen Cleaning 
Kits. Anti -Static Sprays. Even Line 
Conditioners. 

There's everything it takes to 
help you keep your system per- 
forming at its best. 

For more information, call toll 
free. Phone (800) 328 -5640. In 
Minnesota (800) 742 -0687. 

We'll help you discover 
Nortronics -before you discover 
your head's messed up. 

Nortronics Company, Inc.; 
Consumer Products Division; 8101 
10th Avenue North; Minneapolis 
MN 55427. 
®Nortronics is a registered trademark of 

Nortronics Company, Inc. 

NORTRONICS 
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CompuPro... 
for Performance, Quality and Reliability 

Anyone can sell you a box full of hardware. But is it too much computer? Too little? Will it run the 
appropriate software? What about service? If you need the right answers both before and after the 
sale, call your nearest Full Service CompuPro System Center. 
For product information, see pgs. 201, 249. 
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CPC Computers 
(205) 879 -5976 

ARIZONA 
Scottsdale 
S -100 
(602) 991 -7870 

CALIFORNIA 

Bakersfield 
Creative Computing 
(805) 835 -1118 

Berkeley 
American Computers 
& Engineers 
(415) 849 -0177 

Track Computer Center 
(415) 845 -6366 

Burlingame 
Mentzer Computer 
Systems 
(415) 340-9363 

Canyon Country 
Creative Computing 
(805) 251 -9877 

Chatsworth 
Priority One Electronics 
(818) 709 -6789 

Hayward 
Best Computers 
(415) 886 -4732 

Irvine 
Priority One Electronics 
(714) 660 -1411 

Los Angeles 
American Computers 
& Engineers 
(213) 477 -6751 

Gifford Computer 
Systems 
(213) 4773921 

Mountain View 
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(415) 969 -4969 
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Track Computer Center 
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System Interface 
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(213) 454 -2100 
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Sacramento 
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Gifford Computer 
Systems 
(415) 895-0798 

San Rafael 
Computer House 
(415) 453 -0865 

Santa Barbara 
Data Bank 
(805) 962 -8489 

Santa Cruz 
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Matrix Computers 
(707) 542 -0571 
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Micro Power Unlimited 
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Sunnyvale 
Pragmatic Designs Inc. 

(408) 736 -8670 

COLORADO 
Lakewood 
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Microsystems 
(303) 232 -4545 

FLORIDA 
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Online Computing 
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Data /Office 
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Micro -Computer 
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(813) 985 -0919 
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Steve's Computer 
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HAWAII 
Kahului Maui 
Capacity Plus 
Computers 
(808) 871 -7984 

ILLINOIS 
Athens 
Computers Plus 

(217) 636-8491 

La Grange Park 
Small Business 
Systems, Inc. 

(312) 579 -3311 

Mundelein 
Computers 'n Stuff 
(312) 949 -8585 

Skokie 
Lillipute Computer 
Mart, Inc. 

(312) 674 -1383 

INDIANA 
Terre Haute 
General Software, Inc. 

(812) 234 -9421 

KANSAS 
Ellinwood 
Genesys Systems, Inc. 

(316) 564 -3636 

MARYLAND 
Bethesda 
JR Systems 
(301) 657 -3598 

MASSACHUSETTS 
Boston 
New England 
Electronic Exch. 

(617) 491 -3000 

Chestnut Hill 
Key Micro Systems 
(617) 738 -7306 

MICHIGAN 
Ann Arbor 
Waldorf Associates, LTD 

(313) 996 -0646 

MISSISSIPPI 
Pascagoula 
Automated Accountants 
(601) 769 -2937 

MISSOURI 
Kansas City 
BBRL 
(816) 753 -5900 

NEW YORK 
Amherst 
Gifford Computer 
Systems 
(716) 833 -4758 

Oeer Park 
Datapro Systems, Inc. 

(516) 595 -1311 

New York 
Park Plaza Computer 
Center, Inc. 

(212) 759 -5820 

Park Plaza Computer 
Center, Inc. 

(212) 505 -8200 

Park Plaza Computer 
Center, Inc. 
(212) 344 -5151 

Park Plaza Computer 
Center, Inc. 

(212) 595 -5353 

Staten Island 
John D. Owens Assoc. 
(212) 448 -6283 

NORTH CAROLINA 
Greensboro 
General Semantics 
Computers 
(919) 378 -1500 

OREGON 

Portland 
Microwest Computer 
Products 
(503) 238 -6274 

PENNSYLVANIA 
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Forefront Technology 
(215) 386 -1500 
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Fraser Business 
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RHODE ISLAND 
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Key Micro Systems 
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Systems & 

Solutions, Inc. 
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Omegax Systems 
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Dataworth Computer 
Systems 
(817) 877 -4041 

Houston 
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Informa, Inc. 
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Irving 
Dator Systems 
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San Antonio 
RFCanon, Inc. 
(512) 657 -0444 

Seguin 
CPA Systems, Inc. 
(512) 379 -0660 

VIRGINIA 
Woodbridge 
Office Networks Corp. 
(703) 690 -3312 

WASHINGTON 
Bellevue 
North Ridge Computer 
Systems 
(206) 453-0596 

Seattle 
American Computers 
& Engineers 
(206) 583 -0130 

WISCONSIN 
Madison 
Beam International 
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(414) 281 -7004 
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SOFTWARE REVIEW 

Four Lagos for the 
IBM PC 

Several new 
Logos offer 

turtle 
graphics of 

varying 
quality on the 

IBM PC 

BY MARK BRIDGER 

This is not, of course, the famous Big 
Blue IBM logo; this is the Logo pro- 
gramming language, specifically the 

four versions currently available for the IBM 
Personal Computer (PC) and /or PCjr. Until 
recently, the only Logos available ran either 
on mainframes with lots of memory or on 8 -bit 
machines, such as the Apple and the Commo- 
dore, with barely enough memory -at most 
64K bytes. The widespread availability of 
16-bit machines like the IBM PC with adequate 
memory (128K bytes or more) and color 
graphics enables you to enjoy the power and 
fascination of a full Logo implementation. 

AN OVERVIEW 

In terms of structure and ancestry, Logo is a 

cousin to LISP -the language generally used 
by artificial intelligence researchers. LISP, 

which was invented in the early 1960s by J. 

McCarthy, is a language whose basic data 
structure is a list. A list is an ordered collec- 
tion of objects, which may be names, 
numbers, or other lists. Both Logo and LISP 
(short for list processing) can manipulate lists 
in many different ways. The full implementa- 
tion of LISP contains many features not found 
in Logo (see references 2 and 6). 

The most dramatic difference between Logo 
and other programming languages -including 
LISP -is its turtle graphics. Originally, the turtle 
was a motorized metal and Plexiglas creature, 
controlled by the programmer, which could 
lower its pen to draw a trace of its path on 
the floor. Instructions for the turtle were 
coded in Logo, and you could draw quite com- 
plicated pictures with relatively few com- 
mands. When CR'I (cathode -ray tubes) be- 
came widely used on computers, the turtle ap- 
peared on them as a small triangle, and its 
path as a line of pixels (dots) on the screen. 
Logo and turtle graphics have been con- 
sidered virtually synonymous for quite some 
time, and it is fair to say that most people who 
use Logo do so to use the turtle. Schools use 
Logo and turtle graphics extensively as a 

means of teaching programming and geo- 
metry and fostering creativity (see references 
3 and 5). 

Like BASIC and LISP, Logo is an interpreted 

language. This means that when you run a 

Logo program, an interpreter translates each 
line into the strings of zeroes and ones that 
are machine language. Even if you repeat a 

line or the program goes to an instruction it 
has already translated, the interpreter must 
translate it into machine code all over again. 
This means that an interpreted language pro- 
duces relatively slow- running programs, but 
it has advantages over compiled languages. 
A compiler translates a complete program, 
line for line, into machine code and then saves 
it as an autonomous stand -alone program, 
needing no interpreter. Pascal, FORTRAN, and 
C are compiled languages. While compiled 
programs execute very quickly, they have a 

disadvantage: to change a compiled program, 
you must change the source code using a text 
editor and then recompile it. Only then can 
you see if the changed program works the way 
you want it to. With an interpreted language 
you just change the text and run. 

One last point: Logo is a structured lan- 
guage, like Pascal and C. There are no line 
numbers in Logo- commands execute se- 
quentially and special commands control 
repetition. You can organize instruction se- 
quences that are used several times in your 
program into procedures, give them names, 
and invoke them by these names. Thus, Logo 
doesn't need line numbers because the inter- 
preter tells the machine what to do and when 
to do it based solely on the logical structure 
of the written program. 

TrIE LOGOS AVAILABLE 

I will discuss four Logo packages in this review, 
Dr. Logo, IBM Logo, PC Logo, and Waterloo 
Logo. I will look at various features of the lan- 
guage, give some examples, and try to com- 

(continued) 

Mark Bridger (Math Department, Northeastern Uni- 
versity, Boston, MA 02115) is an associate professor 

of mathematics at Northeastern University. He has a 

B.A. from Columbia University and a Ph.D. in math- 
ematics from Brandeis University. When he isn't play- 
ing with his computer, Mark enjoys carpentry, garden- 

ing, and playing bluegrass music, particularly on the 

mandolin. 
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REVIEW: FOUR LOGOS 

pare how each of these products im- 
plements those features. 

GRAPHICS 
The turtle, represented on the screen by 
a small triangle, responds to the basic 
commands: FORWARD (distance), BACK 
(distance), RIGHT or LEFT (angle), and 
PENUP or PENDOWN, with distance 
and angle as specified numbers. You 
can also set the BACKGROUND color, 
the PALETTE, and the PENCOLOR. In 

addition, the various Logos provide 
other graphic enhancements as follows. 
WRAP /FENCE /WINDOW: With the 
WRAP option, if the turtle leaves the 
screen on the right, it reappears on the 
left at the same height: similarly, if it 
leaves on the left, top, or bottom, it re- 
appears on the opposite side. FENCE 
prevents the turtle from leaving the 
screen at all, while WINDOW allows the 
turtle to leave and keep going even 
though you can no longer see it. All the 

Logos except Waterloo provide these 
three options. Waterloo allows the tur- 
tle to operate in FENCE mode only. 
PAINT or FILL: This is similar to IBM 
BASICAs PAINT command. It fills in the 
closed area that contains the turtle with 
a specified color. Only Waterloo and 
IBM Logos provide this feature. Water- 
loo Microsystems claims that a new ver- 
sion of its Logo will be able to paint in 
user -selected textures. 
HIGH RESOLUTION: The standard 
graphics mode for Logo is 320 by 200 
pixels in four colors; however, PC Logo 
lets you choose 640 by 200 pixels with 
one color on a black background. This 
results in crisper, more detailed pictures, 
but only in one color. (This color comes 
from directly programming the IBM 
Color Graphics Adapter and does not 
apply to the PCjr.) 
PICTURE SAVING: All four Logos offer 
procedures for saving a picture on 
either disk or the printer. The only 

Listing I: HIL, a Hilbert Curves benchmark program in Lvgo. 

TO HL COLOR 
SETBG 0 

SETPAL 0 
SETPC :COLOR 
FULLSCREEN 

HOME 
CLEARSCREEN 
PEN UP 

SETX 150 

SETY -100 
PENDOWN 

HILBERT 3 6 I 

END 

SETS BACKGROUND TO BLACK 
: CHOOSES PALE1TE 0 
: SETS PEN COLOR TO INPUT :COLOR 
: USES WHOLE SCREEN FOR GRAPHICS 

: SENDS TURTLE TO STANDARD POS. 

:CLEARS SCREEN 

: TURTLE WON'T DRAW WHEN MOVED 
MOVE TO X= I50, Y UNCHANGED 
MOVE TO Y = -I00, X UNCHANGED 

: TURTLE IS NOW IN LOWER RT. 

: CORNER OF SCREEN,READY TO DRAW 
: BIGGEST CURVE FITTING SCREEN 

: PROCEDURE HIL ENDS 

THE NEXT PROCEDURE DRAWS THE CURVE. EACH HILBERT CURVE IS 

:DRAWN BY DRAWING FOUR HILBERT CURVES OF A LOWER LEVEL WITH 
:DIFFERENT ORIENTATIONS, CALLED PARITIES. NOTE HOW THIS 
:PROCEDURE "CALLS ITSELF" - THIS IS RECURSION. 

TO HILBERT :SIZE :LEVEL PARITY 
IF :LEVEL = 0 [STOP] : LEVEL 0 CURVES DO NOTHING 
LEFT :PARITY90 
LOCAL "L 
MAKE "L :LEVEL-1 
HILBERT :SIZE :L (- PARITY) 
FORWARD :SIZE 

RIGHT :PARITY90 
HILBERT :SIZE :L PARITY 
FORWARD :SIZE 
HILBERT :SIZE :L PARITY 
RIGHT :PARITY90 
FORWARD :SIZE 
HILBERT :SIZE :L (- :PARITY) 

LEFT :PARITY90 
END 

: ROTATE PARITY RIGHT ANGLES 
: CREATE LOCAL VARIABLE L 

: SO YOU DON'T HAVE TO RECOMPUTE 
: DRAW LOWER ORDER CURVE 
: DRAW CONNECTING SEGMENT 

CHANGE ORIENTATION AGAIN 
: ANOTHER LOWER ORDER CURVE 

ANOTHER CONNECTOR 
: SAME AS PREVIOUS 
: ANOTHER TURN 
: THE LAST CONNECTOR 
: THE LAST CURVE 
: THE LAST TURN 

: PROCEDURE HILBERT ENDS 

:See TURTLE GEOMETRY (Abelson and diSessa, MIT Press) for 
this and other turtle graphics projects. 
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printer supported is the EpsonIIBM. The 
screen dump occurs via the DOS 2.0 
GRAPHICS command in PC and IBM 
Logos (but only under 2.0). 
ARCS /CIRCLES: Procedures for draw- 
ing arcs and circles are built into Water- 
loo Logo and are among the listed utili- 
ty programs for IBM Logo. However, if 

you have Dr. Logo or PC Logo, you must 
write your own. 
MUSIC: All four Logos provide some 
sort of tone and duration primitive com- 
mands, along with complete instructions 
for their use in producing music of a 
sort from the IBM PC's rather meager 
audio system. Waterloo and PC Logos 
provide sample programs that play 
tunes ranging from "The Star -Spangled 
Banner" to a Bach Partita (one of my 
favorites, but it sounds like an anemic 
Moog synthesizer on the PC). 
SPEED: I performed some benchmark 
tests on the Logos, using the Hilbert 
(HIL, or actually Peano) Curves program 
(see listing I and reference I). Since 
graphics is a primary use for Logo, and 
since drawing repeated and recursive 
designs is very popular, this program is 
a pretty fair representation of a Logo 
application. The first time I drew a 
level -6 curve, I left my 8087 chip turned 
on and produced the rather lopsided 
results found in table 1. 

The reason for PC Logo's speed is 
easy to figure out. Logo, like BASIC, 
assumes -unless told otherwise -that 
its variables are real. In particular, the 
turtle moves through real coordinates 
processed by floating -point calculations. 
A machine with an 8087 Numerical 
Data Processing chip (the one that sits 
next to the central processor 8088 chip) 
handles real variables like lightning. If 

you have an 8087, you can expect PC 
Logo, the only Logo to provide support 
for it, to be much, much faster in 
graphics and all real -number manipula- 
tions. If you're a speed demon, PC Logo 
is probably the way to go. 

On the other hand, there is something 
to be said for watching the way the tur- 
tle actually draws your picture. You can 
learn and savor the act of creation - 
sometimes speed may not be a major 
concern if you have children using Logo. 
If you turn off the 8087 chip, IBM wins 
(see table I). You have to admit that 12 

or 15 minutes is a long time to watch 
a picture being drawn. 

(continued) 

www.americanradiohistory.com

www.americanradiohistory.com
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150 

o 

200 

100 

o 

Name 

Manufacturer 

SIEVE 50 

MATH 

20 

10 

HILBERT CURVES 

DR. LOGO IBM LOGO PC LOGO 

WATERLOO LOGO BASICA 

A COMPARISON OF four Logos for the IBM using three 
benchmark programs (see table 1). Sieve 50 finds the 
primes up to 101 (see listing 2). The Hilbert Curves pro- 
gram (listing 1) measures how long it takes to draw a set 
of curves. One thousand iterations of the MATH program 
(listing 3) measure each language's ability to perform real - 
number multiplication and division. Execution time in- 

dicated on the y axis is in seconds. 

Price 

Dr. Logo 

Digital Research 
Personal Computer 
POB 579 
160 Central Ave. 

Pacific Grove, CA 93950 
(408) 649 -5500 

$150; additional backup 
disks cost $25 

Computer Needed IBM PC with at least 
192K bytes of memory, 
color graphics adapter, 
one disk drive, arid 
monitor 

Contents User's manual /tutorial, 
language disk and 
backup (CP /M operating 
system; kernel pro- 
vided): copy -protected 

IBM Logo 

IBM Corp. (distributor) 
Boca Raton, FL 33432 
(software prepared by 
Logo Computer Systems 
Inc.) 

$175 

IBM PC XT or PCjr with at 
least 128K bytes of mem- 
ory, color graphics 
adapter, one disk drive, 
and monitor 

User's manual and tutorial, 
Logo quick- reference card, 
and language disk: not 
copy -protected 

PC Logo 

Harvard Associates Inc. 
(distributor) 
260 Beacon St. 
Somerville, MA 02143 
(617) 492 -0660 
(software prepared by 
Gold Hill Computers Inc.) 

$150 

IBM PC XT or PCjr with at 
least 64K bytes of mem- 
ory, I28K for full imple- 
mentation. color graphics 
adapter, one disk drive, 
and monitor 

User's manual /tutorial, 
language disk, and 
demonstration utilities 
disk: not copy -protected 

Waterloo Logo 

Waterloo Microsystems Inc. 
175 Columbia St. West 
Waterloo, Ontario N2L 5Z5 
Canada 
(519) 884 -3141 

$125 

IBM PC XT (PCjr soon) 
with at least I28K bytes of 
memory. color graphics 
adapter, one disk drive, 
and monitor 

User manual, Logo 
language disk, and 
demonstrations disk 
(DOS -file compatible); not 
copy -protected 
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Circle 16 on inquiry card. 

64K RAM Chips 
(Min. 100) $4.49 ea. 

IIIIIIIIIIIIIII 

; 
1 V1;1`4.1,':Vat 

IBM PC 256K, Disk Drives, FDC, 
Monitor and Adaptor $2350.00 

SANYO 555 -2 System with 
128KB Memory, 2 160KB Slimline 
Drives, Keyboard, MS -DOS and 
Micropro Software $1399.00 

TAVA Standard Unit with 128 KB 
Memory, Floppy Drive Controller, 
Videoadapter, 2-320KB 
Slimline Drives, Monitor, 
Keyboard, Parallel Port & 
Serial Port $1750.00 

10MB Hard Disk Sub System for 
TAVA®, IBM®, and COLUMBIA® 

Qty. $899.00 

Disk Drive for IBM PC $149.00 

Color Graphics Card for IBM PC 

$199.00 

Printers by Epson, Okidata, 
Brother Call 

Floppy Drive Controller 
for IBM PC $169.00 

Color Monitor HX -12 by 
PGS $459.00 

Shipping and Handling extra. 
All transactions based on cashier's 
check or wire transfer. 

SCIENTIFIC 
RESEARCH CORP. 

714/261 -9137 
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LIST PROCESSING 

Here are some examples of lists Notice 
that in Logo you enclose the lists in 
brackets. 

'CURLY LARRY MOE[ (list of three 
names) 

II (empty or 
null list) 

11 3 5 7 9 111 (list of 
numbers) 

11 2 3 IBM PCI (mixed list 
of 5 items) 

IHEIDEGGER KANT'ORTEGA 
GASSETI 811 

(list of 4 

items: two 
names, 
another list, 
and a 
number) 

You can add an object to the front of 
a list with the command FPUT and to 
the back with LPUT. Note that names re- 
quire a preceding double quote in Logo. 
FPUT "MARX 'DARWIN FREUD' yields 
the list 'MARX DARWIN FREUD', while 
LPUT "DARTAGNON 'ATHOS POR- 
THOS ARAMISI produces [ATHOS POR- 
THOS ARAMIS D'ARTAGNONI. 

You can also form a list from indi- 
vidual objects using the LIST command. 
(LIST "COMPILE "LINK "EXECUTE) out- 
puts the list 'COMPILE LINK EXECUTE'. 
And you can concatenate (string to- 
gether) two lists with SENTENCE. 
SENTENCE 11 2 3113 TWO ONE' yields 
11 2 3 3 TWO ONE'. 

Given a list, you can extract its first ob- 
ject using FIRST (similar to CAR in LISP) 

and form a list containing everything 
else using BUTFIRST (similar to CDR in 
LISP). FIRST 'LARRY MOE CURLY' pro- 
duces LARRY, while BUTFIRST 'LARRY 
MOE CURLY' yields 1MOE CURLY'. You 
can work from the other end of the list 
using LAST and BUTLAST. 

One attractive feature of lists in Logo 
that you don't have with arrays in most 
other languages is that list elements can 
be anything, whereas usually array ele- 
ments must all be the same type. On the 
other hand, you can easily access and 
change any array element, but you can 
attack lists only from one end or the 
other. For example, suppose you want 
to remove the 3 from the list L = 11 2 

3 4 5 61. To get to the 3, you have to 
rotate the list twice. First, MAKE "L 

(LPUT FIRST :L BUTFIRST :L) yields L = 
12 3 4 5 6 II. Then, MAKE "L (LPUT 
FIRST :L BUTFIRST :L) yields L = 13 4 

5 6 1 21. (MAKE is a Logo command that 
assigns a name to a list. "L is the name 
of a list, and :L is the contents of "L.) 
You can now remove the 3 with a BUT- 

FIRST. MAKE "L BUTFIRST :L yields L 

= 14 5 6 1 21. Then rotate back. MAKE 
"L (FPUT LAST :L BUTLAST :L) yields 
L = 12 4 5 6 11, and MAKE "L (FPUT 
LAST :L BUTLAST :L) yields L = (1 2 4 

5 61. 

Logo also provides a REPEAT state- 
ment, so that you can write the whole 
procedure in the following way: 

REPEAT 2 [MAKE "L (LPUT FIRST :L 

BUTFIRST :L)' 
MAKE "L BUTFIRST :L 

REPEAT 2'MAKE "L (FPUT LAST :L 

BUTLAST :L)1 

(continued) 

Table 1: A comparison of four Logo systems for the IBM PC using five benchmark 

tests. A complete description of the tests is given in the text. The HIL benchmark is 

given in listing 1. The SIEVE benchmark is given in listing 2. The MATH 
benchmark uses real- number multiplication and division and is given in listing 3. The 

TRIG benchmark uses sine and cosine functions and is given in listing 4. The 

ALPHABET benchmark (listing 5) prints the alphabet on the screen over and over. 

All times are in seconds. 

Language SIEVE 50 HIL MATH 1000 TRIG 1000 ALPHABET 100 

Dr. Logo 264 15 196 233 27 
IBM Logo 35 5 75 535 13 

PC Logo 20 7 45 74 196 
with 8087 19 1 19 16 210 

Waterloo Logo 122 12 140 292 35 
BASICA 13 43 9 
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FINALLY! 
Software mail order service 

you can depend on! 

EXPRESS 
BUSINESS SOFTWARE 

Now you can take advantage of the same personalized 
service enjoyed by America's largest corporations ... 

at the same low prices! 

ADVANCED DATA INSTITUTE 
Aladin 

LIST 

595 

SALE 

425 

179 

LEXISOFT 
Spellbinder 

LIST SALE 

495 239 
MICROSOFT 
Multiplan 
Basic Interpreter 
Word/Mouse 
Chart(Mac) 
Cash Plan(IBM) 

LIST 

250 
350 
475 
125 

150 

SALE 

159 

249 
319 
99 

119 

ALPHA SOFT1AARE 
Data Base Manager II 295 

LIFETREE 
Vokswriter Deluxe 295 169 

ASHTON-TATE 
dBase II 495 379 

LIVING VIDEO TEXT INC. 
Think Tank (IBM) 
Think Tank (Apple) 

196 165 

150 119 OASIS 
Word Plus 
Punctuation & Style 

150 
150 

105 
95 

ATI 

Training WordStar 
Training dBase II 

75 
75 

55 
55 

MDBS 
Knowledgeman 500 329 

PEACHTREE 
Peachtext 5000 425 329 AXEL JOHNSON 

AutoCode 195 139 MONEY SAVERS LIST SALE 
PERFECT SOFTWARE 
Perfect Writer 
Perfect Writer /Speller 

349 
399 

218 
298 

CDEX 
Advanced Lotus 1-2-3 70 55 

OPEN ACCESS 
LOTUS 
PROKEY 3.0 
WORD PERFECT 
SUPERCALC 3 

CROSSTALK 
MULTIMATE 
QUICKCODE 
HARVARD PROJECT MGR. 

695 399 
499 315 

130 95 
499 319 

395 239 
195 105 

495 295 
295 169 

395 329 

CONDOR 
Condor 3 650 339 

PETER NORTON 
Norton Utilities 80 54 

DIGITAL MARKETING 
Milestone 
Footnote 
Datebook II 

Notebook 

295 
99 

295 
150 

249 
84 

179 

98 

PRENTICE-HALL 
Execuvision 395 299 

199 

SELECT INFORMATION SYSTEMS 
Select Word Processor 295 

MICROPRO 
WordStar 
SpellStar 
CorrectStar 
MailMerge 
Professional Pak 
InfoStar 

495 245 
150 99 
250 175 

250 126 

645 365 
495 248 

SORCIM 
SuperCalc 2 295 154 FOX & GELLER 

dGraph 
dUtil 

295 
99 

169 

58 
TYLOG 
dBase Window 249 155 

HUMANSOFT 
DB Plus 125 84 

VISICORP 
Visicalc IV 250 159 

IUS 
Easy System II 

General Ledger 
Accounts Receivable 
Accounts Payable 

395 
595 
595 
595 

239 
349 
349 
349 

WESTMINSTER SOFTWARE 
Pertmaster 695 499 MICRORIM 

R Base 4000 
Extended Report Writer 
Clout 

495 319 
150 119 

195 165 

WOOLF SYSTEMS 
Move It 150 85 

We can't fit all of our huge inventory in this ad, so please call for products you don't see here. 

TERMS: 
Call for shipping changes and support 
policies. 
Full guarantee against manufacturers 
defects 
Allow 3 weeks for checks to clear 
Prices may change 
CaN for availability 
NO CASH REFUNDS! Due to our low 
prices. ALL SALES FINAL. 

CALL FOR OUR FREE CATALOG 
TO ORDER CALL TOLL -FREE: 

(800) 235-3020 (USA) 
(800) 235-3021 (CA) 415 
(415) 382-9085 

EXPRESS 
BUSINESS SOFTWARE 

94 Galli Drive, Suite E, Novato, CA 94947 

SAME DAY SHIPMENT ON MOST 
ORDERS 
Prompt UPS service 
Authorized Purchase orders accepted 
Dealer, institutional and quantity 
discounts available 
No surcharge for credit card 
purchases 
VISA & Mastercard accepted 
COD 
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REVIEW: FOUR LOGOS 

These procedures are used later in the 
SIEVE program. 

PROPERTY is another Logo list -han- 
dling feature. You can give any identifier 
one or more property names with single 
values for each property. For example, 

PPROP " THISCAR "BRAND (Volvo' 

gives the identifier THISCAR the prop- 
erty BRAND whose value is Volvo. You 
can then select from a list those identi- 
fiers that have certain values for certain 
properties and PACKAGE them under 
some name. The use of PACKAGE is 
also handy for collecting related pro- 
cedures in order to save them together 
in a disk file. 

All the Logo languages under review 
implement the standard list -handling 
features described above except for 
one: PC Logo doesn't have the PACK- 

AGE command. Dr. Logo is notable be- 
cause it provides some nice extra com- 
mands: SHUFFLE, which creates a ran- 
dom permutation of the elements in a 
specified list; SORT, which sorts a list 
into ascending alphanumeric order; and 

PIECE, which picks out a segment of list 
elements -for example, the third 
through twelfth elements. 

The Dr. Logo instruction book has a 
very amusing example: a random recipe 
generator, which makes highly fantastic 
dishes by picking out random elements 
from lists of foods and cooking pro- 
cedures. 

The PC Logo utilities disk comes with 
a famous Logo program called Animals 
in which the computer tries to guess 
what animal you're thinking of by ask- 
ing yes /no questions. Initially, it has only 
a small stock of questions; if it fails to 
guess your animal, it gives up and asks 
you for the answer. Then the program 
asks you for one question that would 
help it to distinguish its guesses from 
the correct answer in the future. It stores 
this question and uses it in future 
games: thus, the computer learns. 

There is no doubt that speed is impor- 
tant for list handling. You can't learn any- 
thing waiting for the machine to move 
objects around lists. In keeping with 
what seems to be a tradition, I coded 

Listing 2: SIEVE 50, an iterative version of the Sieve of Eratosthenes 
prime- number benchmark. 

TO STROLL :K 

IF :K 0 (MAKE "ODDS LPUT 0 BUTFIRST :ODDS] 

IF :K I (REPEAT (:K- I) (MAKE "ODDS LPUT FIRST :ODDS BUTFIRST :ODDS]] 
END 

TO SKIPZEROS 
IF FIRST :ODDS 0 (STOP) 
MAKE "COUNTER :COUNTER + I 

IF :COUNTER :N ISTOPI 

MAKE "ODDS LPUT FIRST :ODDS BUTFIRST :ODDS 
SKIPZEROS 
END 

TO STRIKEOUT 
SKIPZEROS 
IF :COUNTER :N ISTOPI 
LOCAL "PRIME 
MAKE "PRIME :COUNTER + :COUNTER + I 

MAKE "PRIMES SENTENCE :PRIMES :PRIME 
REPEAT INT (OUOiIENT :N :PRIME) ¡STROLL :PRIME' 
STROLL (REMAINDER :N :PRIME) 
STRIKEOUT 
END 

TO SIEVE :SIZE 
MAKE "N :SIZE 
MAKE "PRIMES 121 

MAKE "ODDS 111 

REPEAT :N- I ¡MAKE "ODDS SENTENCE :ODDS I + LAST :ODDS] 
MAKE "COUNTER I 

STRIKEOUT 
PRINT :PRIMES 
END 
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a variation of the Sieve of Eratosthenes 
algorithm for finding prime numbers in 

Logo (see "Eratosthenes Revisited: 
Once More through the Sieve' by Jim 
and Gary Gilbreath, January 1983 BYTE, 

page 283). While Logo is certainly not 
an appropriate language for doing a 
sieve, the very cumbersomeness of the 
routine gives a good workout to Logos 
list- handling abilities. 

Look first at listing 2 and note that the 
sieving program is made up of sub- 
programs. SIEVE sets up the list and 
calls STRIKEOUT. STRIKEOUT finds the 
first nonzero entry in the list (using 
SKIPZEROS), makes PRIME the corres- 
ponding odd number, and then re- 
moves every PRIMEth number from the 
list using STROLL -a combination of 
strike and roll. The program records the 
various primes and prints them out. The 
only arithmetic occurs in computing 
PRIME = counter + counter + I , and in 

determining how many times to do 
STROLL (N divided by PRIME times). 
The benchmark results for the SIEVE 
program are in table I. 

EDITING AND DEBUGGING 

You create programs and procedures 
(they are the same thing in Logo) two 
ways: typing line by line directly on the 
screen or working in an "editor" that 
allows you to go back and forth among 
the lines, entering, changing, and 
deleting as you wish. All the Logos sup- 
port these two modes, but the editor is 
more important for developing and 
changing long programs. It is essential 
to be able to see and move several lines 
of instructions at a time, and the editor 
that makes this the easiest is best. 

All editors must provide certain basic 
features: the ability to overwrite or in- 
sert characters, to delete or add lines, 
and to skip from line to line. Logo con- 
siders a line to be equal to all the char- 
acters up to and including the next car- 
riage return. If there are more characters 
than will fit on a physical line on the 
screen, the text should wrap around 
and continue on the next line, while pre- 
serving its integrity as a logical line for 
the Logo interpreter. All the Logo 
editors except Waterloo work this way. 
In Waterloo Logo the line continues 
even if it goes off the screen and 
becomes invisible (like the turtle with a 
WINDOW option). In order to see what 

(continued) 
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"VEDIT is the front- runner 
for the definitive quality 

screeneditor:' o.... PC MAGAZINE. 

BYTE MAGAZINE - 
JERRY POURNELLE 

the most flexible programming 

`VEDIT's by all odds 

editor I've ever seen.' 
multiple buffers; that is, you 

`One of its best features is 
in various p>aCeS and pull 

can store chunks of programs 

out into your main file when needed.' 

INFOWORLD 
- TIM DANELIUK 

text 

product is nothing short of out- 

'The performance of this p 

'NEAT is a Virtual' 
standing!' 

editor. The amount of memory 

` 

in our computer does not limit the size of the file you 

can edit.' 

SEXTANT - FREDERICK 
ZIMMERMAN 

where you spend most of 

`our 
time, 

s ` 
has a °multiplicity o ofwval able one -or- 

your t, has ands which make it very easy to 
one-or- 

two-keystroke 
commands 

enter and modify 

FRANKIE DETESTO 

PROGRAMMER'S 
JOURNAL - 

pleasure to use. Other text 
in 
editors would do 

o 
'VEDIT a P 

well to judge the po 
wer of their 

VEDIT.' 

MICROCOMPUTING 
- THOMAS BONOMA 

thought about 
a 

program 
IBM's 

oor al Editor; 
`If you've ever me. not 
editor, think VEDIT.' 

that doesn't measure 
up to VEthousands 

of users swear 

`Take a look at it; you' 11 see why editor.' 

by it, and are even using it as their only 

MAGAZINE - H. BRADFORD THOMPSON 
gE MAGAZ 

hci while 

wellawórth considep ngty 
`If this review 

VÉDIT 
editing, urge you to contact them if you is 

`The CompuView pe°my urg Y 

have trouble, and my experience indicates that they 

mean it.' its speed in visual 

One of most'opeLationstseem instantaneous.' 
mode.. 

CP /M s a regüteted trademark of Digital Rnearch Inc. MSDOS s a trademark of Microsoft. IBM is a trademark of International Businea 
Machins Quints from InfoW'orld review Coypright 1983 by Popular Computing, Inc a subsidiary of CW Communkatiors, Inc. . 

Framingham, MA - Reprinted from InfoW'orld. Quota from Byte review Copynght 1983 by Byte Publications, Inc Quota from Sextant 

review Copynght 1983 by Sextant Publishing Co. Circle 76 on inquiry card. 

GENE HEAD 

MICROCOMPUTING 
- 

piece of 

is. M my needs expand I expect 
..what I've mastered has shown me what a fine p 

software this really 

VEDIT will continue to meet them.' 

'If you write source code, I doubt if y ou could find a bet- 

ter value in the editor market.' 

INSIDE THE IBM PC - PETER 
NORTON 

'Two excellent programs 
assisted the mechanics 

Michigan, 

writ- 

ing. VEDIT, from CompuView 
of Ann 

Arbor, 
r it to several 

was the text editor program used 
h1 

prefer 
put aside.' 

word processors that I have bought 

- READER RESPONSE 

`It is certainly my choice for day- today editing. In fact, l 

since any - 

hardly ever use a word processor anymore, 
processor I can 

any- 

thing 

y- 

thingthat can be done with 
on F Kaplon 

do with VEDIT .' 

PC MAGAZINE - TODD KATZ 

'At 
three major entrants into the screen 

editor 
present goryfó are 

VEDIT is the front runner for 

the definitive quality screen editor.' 
powerful with 

the definitive q 
ompact 

quite 

(VEDIT) is documentation.' 
high -quality manual designed 

`VEDIT has a superior, example-filled better advantage 

to help the text editor newcomer take 

of its many 

VEDIT is available for virtually every 8080, Z80 or 8086 
microcomputer made. To order please specify your 
microcomputer, operating system and disk format. 

VEDIT - Disk and Manual 

8080, Z80 or IBM PC ... $150 
CP /M -86 or MS- DOS.... $195 
Manual Only $ 18 

CompuView 
PRODUCTS, INC. 

1955 Pauline Blvd. Ann Arbor, Michigan 48103 

(313) 996 -1299 Telex - 701821 
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MTI Diablo Sale! 
Diablo 620 API (Up to 26 cps) Diablo 630 API (Up to 40 cps) 

with 
All- Purpose Interface for 

Apple II, IBM PC, TRS -80, Commodore IEEE 488 
Centronics "Parallel" and RS232C "Serial ". 

Famous Diablo letter-quality printing. 
The best letter - quality printers on the market. At MTI's best prices. 
Whether you buy or lease our equipment, you'll find MTI is the one 
source for all the computer and data communications equipment, 
applications expertise and service you'll ever need. Call MTI today. 

New York: 516/621-6200, 212/767 -0677, 518/449 -5959 
Outside N.Y.S.: 800/645-6530 

New Jersey: 201/227-5552 
Ohio: 216/464-6688 

'QED" Discounts 
VISA & MasterCard 

thorized Dia AuDistributor 

Applications Specialists & Distributors, New York, New Jersey and Ohio. 
DEC, Intel, Texas Instruments, H.P., Dataproducts, Lear Siegler, Diablo 
Esprit, C.Itoh, intecolor, Racal -Vadic, MICOM, Ven -Tel, Develcon, PCI 
U.S.Design, Digital Eng., Cipher, MicroPro, Microsoft, Polygon & Select. 

Business as Usua 
Business as usual the days means a 

computer that's up and "humming:' 
But if your computer were stolen or 

damaged, you wouldn't have busi- 

ness as usual. 

YOU'D HAVE TROUBLE! 

113u can get fast replacement 

for your entire system and be back in 

business in a hurry by protecting 
your computer with SAFEWARE Per- 

(Not without 
your computer 
it wouldn't be.) 

l 
t 

I 

t9 I¡ 
u 
II It 

sonal Computer Insurance. It's the only t'._ ¡1 

coverage designed specifically for per- 

sonal computers used for business r i - in your office, shop or home. i 
T -- -- -- - -- r i 

SAFEWARE protects ALL 

hardware, ALL purchased software / ` - - -- _ __ _ _ _ ___ __ __ 
; 

and ALL media against theft, acci- F--- -__ 
dental damage, natural disaster, -- _ _ _ __ _ _ _ _ _ __ 
power surge, etc., regardless of use, 

after a low $50 deductible. 

Fast, courteous claims handling prevents 

your losing valuable business computing 
time. 

Find the premium price for the 

coverage you need listed in the table be- 

low, available for as low as $35 per 
year. Fill in the coupon today. bur 
coverage will begin as soon as your 
payment is accepted. Or, for even 

faster coverage, call our toll -free 

number. 

1- 800 - 848 -3469 
(hi 0 %o call 1-6141262-0559) 
Phones open 8 a.m. to 8 p.m. 
Monday through Saturday 

Total Hardware, Media & Annual 
Software System Value Premium 

Up to $ 2.000 $ 35 

$ 2.001 -$ 5.000 $ 60 

$ 5.001 -$ 8.000 $ 75 

1 8,001 -$11.000 $ 90 

$11.001- $14.000 $105 

Call tollIree for rates an higher coverage. 
Coverage differs in Texas. 

It is an underwriting requirement that you 
insure your system for its fall value. 

Cantor student rates. 

Mail to. SAPE WARE. P.O. Box 02211. Columbus. 01143202 

Before I'm out of business, 
please issue my SA FEWARE Insurance Coverage. 

Name 

Street 

City State Zip 

System value S Check Enclosed VISA O MasterCard 

Card # Exp Date 

Signature 

No risk. You may return contract for full refund within 10 days. Coverages 
and units are subject to the terms. conditions and exclusions in the contract. 
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you wrote, you must scroll the screen 
horizontally with several manual cursor 
moves and keystrokes. This is extreme- 
ly annoying, especially with the 
Waterloo editor that supports lines only 
40 columns wide. (The others all allow 
80- column lines in text mode.) Ironical- 
ly, Waterloo Logo does have line wrap 
outside the editor if you are entering a 
program line by line on the screen. 

While Dr. Logo and IBM Logo have 
perfectly adequate and easy -to -use 
editors, PC Logo is really the clear win- 
ner in this category. It has SEARCH and 
REPLACE commands as well as the abil- 
ity to move or copy large blocks of text 
from one place to another. PC also has 
various useful editorial functions as- 
signed to nearly every key on the IBM 
PC keyboard including the function keys. 
The Waterloo editor has a nice way of 
moving a text block after you highlight 
it, but this doesn't compensate for its 
lack of line wrap. 

A final word about editors: you can 
use almost any screen editor or word 
processor to create Logo programs. 
However, there are two complications: 
first, you must leave Logo to use your 
editor and return to Logo to run the pro- 
gram; second, your version of Logo 
must be able to read the file that your 
editor/word processor creates. The first 
complication is at worst an inconve- 
nience, but the second is very serious 
for Dr. Logo. Dr. Logo operates under 
the CP /M -86 operating system. If your 
editor is DOS -based, as many are, the 
files it creates cannot be read by Dr. 
Logo. Furthermore, you won't be able 
to copy any Logo programs into your 
system unless the programs are on a 
CP /M -86 formatted disk, which is unlike- 
ly if they weren't created for using Dr. 

Logo. Most IBM PC users operate under 
DOS, so it is wise to be wary of products 
using other operating systems. They 
may work quite well but not have the 
compatibility you desire. (Waterloo 
Logo also has its own operating system, 
Port, but it is possible to use DOS files 
with Port provided the disk is formatted 
with 8 sectors per track.) 

Because you must debug programs 
that don't work properly, debugging fea- 
tures are important. For effective de- 
bugging, the four Logos provide a 
PAUSE command. When you insert it in 
a program, PAUSE creates a temporary 

(continued) 
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DID PICASSO DO IT? 

Paint a Picture of Peripheral Profit. 
Boost your sales with the all -new 
PKASO /U, the state -of -the -art interface 
that upgrades the Apple II, II +, IIe, and 
III and any parallel printer to a complete 
text and graphics system. PKASO /U 
(pronounced "Picasso," the "U" is for 
Universal) lets you quickly and easily 
demonstrate to your customers how to 
use each and every capability of their 
printers. And gain additional features to 
turn every printout into a masterpiece. 

Sell More Printers 
by Demonstrating More Features. 
PKASO /U lets you exhibit a wider 
range of capabilities from any parallel 
printer you team up with the Apple, 
including many exclusive features not 
offered by any other interface: 

Magic Screen Dumps: instant, sirgle- 
command snapshots of any image on 
the Apple screen, graphics or text. 
Print the graphics screen any size - 
from inches to feet - another 
PKASO /U exclusive. 
Instantaneous, single- command Lo 
Resolution Screen Snapshots, only 
from PKASO /U. 
Super Resolution - higher resolu- 
tion graphics from your dot matrix 
printer than possible on the screen, 
only from PKASO /U. 
4-way Rotation of image - 90 °, 

180 °, 270 °, 360° - positioned 
anywhere on the page. 
Direct or Reverse Printing - black 

Circle 160 on inquiry card. 

on white or white on black. 
Full color for printers with color 
capability. 
16 -level gray scale for black and 
white photographic images, only 
from PKASO /U. 
Aspecting, with separate width and 
height adjustments for any size and 
aspect ratio. 
Windowing, the printout of any 
selected portion of a graphics image 
in any size - equal, enlarged or re- 
duced, another PKASO /U exclusive. 
Low -cost clock /calendar option for 
time /date stamping, available soon. 

Eliminate the "I'll Wait" Excuse 
with Future Compatibility Feature. 
Show your customers how their Apple 
can be instantly linked with all major 
parallel printers of today and tomor- 
row. Unlike other printing interfaces 
which are limited by ROMs or DIP 
switches with pre -set configurations, 
PKASO /U is completely configurable 
for either present or yet -to-come 

Promote ShuffleBuffer 
for a Complete Upgrade. 
The new Buffer with a Brain, Shuffle - 
Buffer, feeds the printer while the com- 
puter performs other tasks. It's the only 
buffer that can rearrange stored data, 
mix and merge, match and patch, 
repeat and reprint. Your in -store 
demonstration model will sell itself. 

Centronics -interfaced printers. 
An only- from -PKASO /U exclusive. 

Cut Customer Expenses 
with Color Ribbon Savings. 
PKASO /U pays for itself in color 
ribbons saved. Exclusive Mosaic Mode 
suspends color dot overprinting, prints 
dots next to each other (not on top of 
each other) to achieve desired shades. 
Since fewer dots are printed, less ink is 
used, and ribbon life is doubled. 

Do it with PKASO /U. 
Show your customers the detailed User 
Manual and fully -documented Demon- 
stration Diskette; let them plug in the 
cables (included) and start producing 
masterpieces. The printouts will close 
the sale, so be sure an in -store demon- 
stration model is displayed prominently. 
Call us directly at (215) 667 -1713. 

nNI1IIn1111q11Allll1 

PKASOIU DID IT. 
Interactive Structures, Inc. 
146 Montgomery Avenue 
Bala Cynwyd, PA 19004 
(215) 667 -1713 
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PROGRAMMERS: Save time & 
money. Write better programs. 

THE PROGRAMMER'S SHOP helps you find products, services and 
support- at good prices. We provide: 

Free product literature Over 300 products 
Product comparisons Newsletters 

AND: Bulletin Board Special disk formats Good prices Rush orders 
Volume purchasing help VISA/MC, COD, POs Programmer's Referral List 
Special Reports Find a publisher Tech help "Pioneer Program" 

Save effort and frustration - find what you need. 

UNIXTMforthe IBM PC 

COI ERANT by Williams is fast, 
coresident with PCDOS, well docu- 
mented - for "C" developers. $475 

VENIX by Venturecom is a "true" 
UNIX. It fits needs for development 
and for business use. $775 

XENIX by Microsoft is a rich system, 
has applications available and a 
"High" 74 COBOL. 

UNIX is a trademark of Bell Lab. 

$1325 

For CP /M -80 

ECOsoftC is now complete, rich, fast, 
has library source, trig $225 

Edit programs with VEDIT ($119), MINCE 
($149) or "C "SE with source ($75) 

Featured Product: 

Other Key Products 

C86 by Cl ($339), Lattice ($359) from 
Lifeboat or Microsoft, and Williams C 
($475) are in a tight battle. Which is best 
for integration with Fortran? 8087? 
support libraries? speed? debugging? 

FORTRAN - 86 from Microsoft ($259) is 
improving with libraries for graphics 
($175), screen ($265), and statistics ($275). 

LISP by Integral Quality ($155) is well 
rounded while GC Lisp ($465) supports 
syntax closer to "Common LISP." 

GraphiC "C" library with source - for 
PC, Corona, printers, plotters, Hi -Res, 
8087 option, with source $195 

PLINK -86 is a program- independent 
overlay Linker to 32 levels for all MS Lan- 
guages, C86 and Lattice. $315 

The Instant -C Interpreter 
C programming three times faster 
Instant -C. i<s an optimizing interpreter for C that makes programming much 
faster. It eliminates the time wasted by compilers and loaders. Many repe- 
titive tasks are automated to make programming less tedious. 

Two seconds elapsed time from Compiled execution speed; 40 
completion of editing to times faster than interpreted 

Basic. 
Can generate .EXE, .CMD files. 

Integrated package; nothing else 
needed. 
Works under PC -DOS, MS -DOS, 
or CP /M -86. 

Immediate execution; ideal for 
learning C. 

execution. 
Symbolic debugging; single 
step by statement. 
Follows K & R -works with 
existing programs. Comprehen- 
sive library with source. 
Full- screen editor integrated with 
compiler; compiler errors set 
cursor to trouble spot. 

Rational Systems, Inc. (617) 653 -6194 Instant -C is $500. 

For a catalog, comparisons, prices, or for an info packet on AI, or 
Editors, "C ", BASIC, PASCAL, FORTRAN, or COBOL - or just for 
straight answers- 

Call 800 -421 -8006 

128- BRockland Street, Hanover, MA 02339 
Mass: 800 -442 -8070 or 617- 826 -7531 

1M 
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halt so that you can print out the values 
of the variables on the screen and see 
what's going on. Then you can resume 
processing with the CONTINUE com- 
mand. 

Dr. Logo and PC Logo also provide a 

TRACE command which, if typed in be- 
fore executing the program, displays the 
names and values of all variables and 
procedures as the program encounters 
them in execution. With recursive pro- 
cedures, Dr. Logo prints out the level of 
the procedure call, too. If you combine 
TRACE with PAUSE, you can save time 
and keystrokes in debugging. However, 
Dr. Logo goes further and provides 
WATCH and DEBUG as well. WATCH 
puts the procedure into "one step" 
mode, executing only one line at a time: 
you then press enter to start the next 
line. DEBUG splits the screen, display- 
ing the results of TRACE on the top half 
and the program's actual output on the 
bottom half. You can also invoke a com- 
bination of TRACE, WHICH, PAUSE, and 
DEBUG. This package of utilities makes 
debugging in Dr. Logo by far the most 
convenient. 

ARITHMETIC 

Except for some dedicated fans, very 
few people choose Logo for number 
crunching (extended arithmetic calcula- 
tions using real numbers). Of course, 
turtle graphics uses real- number manip- 
ulation implicitly, but this is so tied up 
with screen output that it becomes a 

separate category. To please the 
number crunchers, I did a few bench- 
marks using only standard arithmetic 
and trigonometric functions, because 
Waterloo and PC Logos don't have 
logarithmic or exponential functions. 
This lack is quite surprising in the case 
of PC Logo since its 8087 support 
should make all types of transcenden- 
tal functions easy and fast. For the sake 
of comparison, I also ran an exact 
analog of each arithmetic program in 
IBM BASICA and added the times to the 
chart. Mble I includes the results for a 

program called MATH 1000, which uses 
multiplication and division as shown in 
listing 3. The TRIG 1000 program results 
in table 1 come from sine and cosine 
calculations as given in listing 4. 

Notice that even without the 8087, PC 
Logo is the fastest for real- number 
manipulations. Its speed on trigono- 

(continued) 
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Why people choose an IBM PC in the first place 
is why people want IBM service... in the first place. 

After all, who knows your IBM Personal 
Computer better than we do? 

That's why we offer an IBM maintenance 
agreement for every member of the Personal 
Computer family. It's just another example 
of blue chip service from IBM. 

An IBM maintenance agreement for your 
PC components comes with the choice of service 
plan that's best for you -at the price that's 
best for you. 

Many customers enjoy the convenience and 
low cost of our carry -in service. That's where 
we exchange a PC display, for example, at any 
of our Service /Exchange Centers. 

And for those customers who prefer it, we 
offer IBM on -site service, where a service repre- 
sentative comes when you call. 

No matter which you choose for your PC, 
an IBM maintenance agreement offers you fast, 
effective service. 

Quality. Speed. Commitment. That's why 
an IBM maintenance agreement means blue 
chip service. To find out more about the 
specific service offerings available for your PC, 
call 1800 IBM-2468, Ext. 104 
and ask for PC Maintenance. _ 

Blue chip service from IM MI ON 111IM MM UM 
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( PRINTERS ) 

( DRIVES ) 

C IBM SOFTWARE ) ( IBM - BOARDS ) 
( APPLE - BOARDS ) 

( ACCESSORIES ) 

TOLL FREE 800-631-0962 e HOTLINE ONLY! 
Customer Service 6 

GU 

ORDERS Custo (408) 559 -655 

INSIDE 800-521-6162 
(CALIFORNIA) I r 

I 

TEED 
We'll beat any ad in COMPUTER 

CENTERS 

It's Simple' DISCOUNT purchase 

OUR PRICE GUARANTEE 
-It's 

TOLL FREE tor details! reason your MC p 
any 
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REVIEW: FOUR LOGOS 

Recursion: Therein Lies a Tail 
When a procedure has the com- 
mand to perform itself as one 
of its instructions. this is recur- 

sion. Consider the very simple Logo 
program: 

TO STAR 
TYPE 1.1 

STAR 
END 

When invoked. this program types an 
asterisk and invokes itself again: then it 
types an asterisk. then invokes itself 
again, ad infinitum -you can stop it only 
with a Logo BREAK command. Not every 
language supports this kind of antic: FOR- 

TRAN and BASIC do not, while Pascal, 
C, LISP, and Logo do. 

When you call or invoke a procedure 
by name in a program, certain informa- 
tion -the location of its commands in 
memory and the value of its variables -is 
placed in a special region of memory 
called the stack. You can picture the stack 
as just that: a stack of memory locations. 
The last item to be "pushed" or placed 
on the stack goes on top of the items 
already there: you can access only the 
most recently added item; and you must 
remove or "pop" it in order to reach 
those beneath it. Each time you call a 

procedure. its vital information is 

"pushed" onto the stack. Each time the 
computer finishes processing a called 
procedure. this information is "popped" 

Table 2: This table shows the 
point at which the STAR2 program 
dies in each Imago, which will give 

you an idea of the relative stack 

size available. 

Language Time (seconds) 

Dr. Logo 514 

IBM Logo 2386 
PC Logo 106 

Waterloo Logo 763 

off the stack. The information on the pre- 
viously "pushed" procedure is now on 
top of the stack. 

If you analyze the behavior of STAR, it 
appears that you never reach an END. 
Before the first STAR can end, it must 
complete the second STAR, which can't 
END until STAR number 3 finishes. which 
can't end until ....Therefore. the vital in- 
formation about each copy of STAR 
never "pops" The stack will grow forever 
until the memory allocated to it runs out 
and the system crashes. 

The remarkable thing is that this crash 
never occurs. Because there are no in- 
structions (other than the END statement) 
following STAR's recursive call to itself, 
recursive language compilers and inter- 
preters recognize the simple repetition 
(or iteration) of one fixed procedure. They 

handle it by recording one fixed copy of 
the procedure and executing it over and 
over again. Such a situation is called "tail" 
recursion because the recursive call is 
placed at the end or tail of the procedure. 

Consider the following two variants of 
STAR: 

TO START :N TO STAR2 :N 
TYPE :N TYPE :N 

TYPE 1'1 STAR2 :N +I 
STARI :N +I TYPE 11 
END END 

STARI is simply another example of tail 
recursion, this time with a variable N. N 

is a counter, which is printed with an 
asterisk during each repetition. I tried 
STARI in all four Logos, and it continued 
for more than 4000 repetitions. 

STAR2 is another story. An instruction 
exists after STAR2's call to itself: the corn - 
mand to print an asterisk. This command 
is never executed because STAR2 never 
gets past invoking itself an infinite 
number of times. The interpreter doesn't 
recognize that STAR2 is intended to do 
exactly the same thing as STARI: it just 
sees that the recursive call is not the last 
command in the program, so it pushes 
the whole mess on the stack and keeps 
going. Consequently, STAR2 is a good 
way to measure the stack size allocated 
or usable by the various Logos. The last 
number that STAR2 prints gives the 

.BLOAD and .CALL routines -they work 
the same way as in BASIC -to load and 
run machine -language code. These will 
be provided in a future update of PC 
Logo. IBM and PC Logos also include 
the commands .EXAMINE and 
.DEPOSIT which are the (polite) Logo 
versions of PEEK and POKE. Both IBM 
and PC Logos have procedures to 
redirect input/output characters and 
numbers to and from disk files. 

Waterloo Microsystems (Waterloo 
Logo) and Harvard Associates (PC Logo) 
offer a flat licensing fee for school sys- 
tems or other nonprofit groups that in- 
tend to use Logo. This enables the non- 
profit user to make and use as many 
copies as needed for the group. Extra 
copies of documentation can be pur- 
chased separately. IBM also has educa- 
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tional discounts available to schools 
and universities. Only Digital Research 
has no similar plan at this time; further- 
more, its Dr. Logo is the only one that 
is copy -protected. Digital Research 
does, however, supply one backup. 

HARDWARE 

All four Logos run on either the IBM PC 
or XT although you can't load Dr. Logo 
onto a hard disk because it is copy -pro- 
tected While you can theoretically 
operate Logo without a color -graphics 
adapter, there is hardly any point in 
using it without turtle graphics. All the 
Logos require at least one disk drive, 
but Waterloo Logo appears limited to 
one because there is no procedure to 
change or reference an alternate drive 
from within the language. 

IBM and PC Logos both run on the 
PCjr at this time. Waterloo Microsystems 
claims that by the time you read this its 
Logo will also. Digital Research has no 
immediate plans for PCjr compatibility. 

PC and Dr. Logos support the use of 
lightpens, while Dr. and IBM Logos sup- 
port joysticks. 

CONCLUSIONS 

As you can see, it is hard to pick a clear - 
cut winner from these four contenders. 
IBM Logo has the best balance of 
speed, features, and documentation. All 
the procedures work as advertised, and 
the ease of interfacing with machine lan- 
guage makes up for some of Logo's in- 
nate weaknesses. The amount and effi- 
cient use of stack space are strongly in 
its favor, as is its ability to use as much 
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REVIEW: FOUR LOGOS 

relative size of the stack. 'fable 2 gives the 
comparative stack sizes; in other words, 
it shows the last number printed before 
STAR2 dies. As you can see, IBM Logo 
has, by far, the largest effective stack. 

It is interesting to try to determine ex- 
actly how clever the interpreter is in 
detecting tail recursion. Consider now the 
following variant: 

TO STAR3 :N 

TYPE :N 

TYPE ( "I 
IF :N>O 1STAR3 :N +II 
END 

The last instruction is once again a call 
to the procedure itself, but a spurious IF 

:N >O precedes it in the actual instruc- 
tion line. This is effectively tail recursion, 
but does the interpreter know? Only the 
IBM interpreter correctly interprets this 
as tail recursion and continues to execute 
the program: all the others die at around 
the same number of repetitions as they 
did with STAR2. 

How important is stack space and its 
conservation? Logo depends to a great 
extent on recursive procedures, because 
it lacks the built -in control structures 
"WHILE ... END" and "REPEAT .. . 

UNTIE' found in other structured lan- 
guages. Listing 6, MSIEVE, is a recursive 
version of the Sieve (thanks due to 
Meredith Lesly). MSIEVE 100, for exam- 
ple, looks for primes less than or equal 

to 100. PC and Dr. Logos die well before 
100 while Waterloo continues only to 
about 400. IBM does MSIEVE 1100 but 
finally dies by MSIEVE 1500. If you call 
NODES after MSIEVE dies, you find that 
there are 21,104 modes left (from 30,881 
initially): IBM Logo has really run out of 
stack spaces. not memory. It is interesting 
that MSIEVE is also, in a certain sense. 

tail- recursive. but it is unrealistic to think 
that an interpreter could rearrange it as 
an iterative process. You can prove 
mathematically that any recursion can be 
recast as an iteration, but interpreters are 
not mathematicians. 

A point of interest: SIEVE (iterative) and 
MSIEVE (recursive) take about the same 
time to execute. 

Listing 6: MSIEVE, a recursive version of the Sieve benchmark by Meredith Lesly. 

TO SIEVE :N 

PRINT SIEVE2 BUTFIRST IOTA :N 

END 

TO SHRINKIT :N :LIST 
IF EMPTYP :LIST 'OUTPUT :USTI 
LOCAL "T MAKE "T (FIRST :LIST) / :N 

OUTPUT SENTENCE IF T = INT T'III'FIRST : LISTI) 
SHRINKIT :N BUTFIRST :LIST END 

END 

TO SIEVE2 :LIST 

OUTPUT IF EMPTYP :LIST ':LISTI 
'SENTENCE FIRST :LIST SIEVE2 SHRINKIT FIRST :LIST :LISTI 

END 

throws away I and starts 
sieving process 

eliminates multiples of 
first element of list 

collects primes into list 

TO IOTA IN creates list of first N 

LOCAL "T : integers 
MAKE "T I 

REPEAT :N-1 'MAKE "T SENTENCE T I + LAST TI 

OUTPUT T 
END 

as 2 56K bytes of memory. It could use 
a few more features in the editor, high - 
resolution graphics, and 8087 support. 
Nevertheless, IBM Logo is an impressive 
piece of software. 

PC Logo comes in a close second with 
many extra enhancements, 8087 sup- 
port, high -resolution graphics, and ac- 
cess to system -level interrupts. Its editor 
is very nice, especially the SEARCH and 
REPLACE commands, and no quotes 
are necessary to call up a procedure. It 
could use more stack space for recur- 
sive procedures and a greater ease of 
machine -language interfacing. 

Dr. Logo, in third place, is still a very 
appealing product. Its debugging facil- 
ities are a pleasure to use and its 
manual is very easy for a beginner to 
read. Its list- handling facilities are 

superior. On the other hand, the inter- 
preter is sensitive to whether you type 
upper- or lowercase letters in your 
identifiers -very annoying. Also, Dr. 
Logo's incompatibility with DOS can be 
a drawback, especially since it prevents 
reading Logo programs saved on DOS 
disks. 

Bringing up the rear is Waterloo Logo, 
which has the fewest features. In fair- 
ness you can say that it works quite 
well -I didn't detect any bugs and some- 
one drawing pictures will appreciate the 
ARC, CIRCLE, and PAINT commands 
greatly. It is quite close to Apple Logo, 
but its editor is cumbersome, its manual 
quite Spartan, and, like Dr. Logo, it has 
no machine -language or file -handling 
capabilities. 

If you want Logo to experiment with 

turtle graphics or for your students or 
children to play with, then any of these 
packages is quite adequate. However, if 
you want some special features or need 
to do any serious program develop- 
ment, then IBM Logo or PC Logo is your 
best choice. 
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Apple's® new baby has 

srt rtarseetssvtss ' aa.a.tLa.s.s... 
rrn,.v WW ,.® Ci) 1.. ... WM ,,. Y V. 

Microsoft BASIC 
on Apple's new Macintosh 

It's called Macintosh: And it 
has a lot of our personality. 

We're called Microsoft And 
our part of Macintosh is five new 
programs that are bright, intuitive, 
outgoing, understanding and 
born to perform. 

Our pride, your joy. 
Taking advantage of Macintosh's mouse and rich 

graphics, we've designed 
software that works like 
you, even thinks like you. 

All our programs share 
the same plain English 
commands. So what once took days to Team, now takes 
hours or minutes to lemon with Macintosh. 

Locuici. mow 141 

1481 

Microsoft Multiplan 

®; ö- w 
-, ,.. 

Ma- 
Nona. 

.1t......0._r. o._ 
IN 

., 
11 .11"t"MPIUAM 

Microsoft Chart 

Meet the family. 
Our financial whiz is MULTIPLAN,' an electronic 

spreadsheet that actually remembers how you work. Even 
offers suggestions on spreadsheet set -up. 

When it comes to writing, nothing will travel faster than 

Microsoft and MultipLm are registered trademarks of Microsoft Corporation. Apple i: a registered trademark and Macintosh is a t Worm rk licensed ut Apple Computer. Inc. 
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our best features. 
our WORD, available this Fall. Using the mouse, it will 
let you select commands faster than you can say cheese. 

Our most artistic child will be CHART. Available 
late this Summer. 

It gives you 45 presentation -quality chart and graphic 
styles to choose from. 

Later this year; we'll offer our most manageable 
child, FILE, an advanced personal ,MICR -SOFT 
record management program. The High Performance Software 

And BASIC, the language spoken by nine out of ten 
microcomputers world- 
wide, is the granddaddy 
of them all. 

Now enhanced to take 
full advantage of the 

Macintosh mouse, windows and graphics. 
So call 800 -426 -9400 (in Washington State, Alaska 

and Hawaii call 206 -828 -8088) for the name of your 
nearest Microsoft dealer. 

n.f.ntwM uMY...nrerrs.uas.fr.. : ..ea®.nun.wue 

ils-diet yin Ye.selifefilyal.WI Ye VAN lemma Ina 
par ,.:.,._i,..s.,..-e.......e 
p.. ne.Ye lf u.f vn. - u.r r srl .rrft r.r er _ 
....ma won 101181 

51 
LfNW.b-.a...nae...iea.m 

IC 

Is. memo al. 
lost Male 
.11.4 1573. 13sa Opt MU 

.«a.e..s á 
f. 

lads illotslas.- 

....., _:_: ..,:.... 

,.m ..-:Ïe. .,,,,.1...::., 

Microsoft Word Microsoft File 
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When Lotus wanted 
better graphics 
for 1-2-3; they 
chose a better 
graphics card -HERCULES: 

And then we became a standard. 
When the IBM® PC was introduced over 2 years ago, the talented 

people at Lotus realized that it was limited by a lack of high resolution 
graphics. They knew that this was going to have an adverse effect on 
1 -2 -3's graphics. And Lotus didn't want anything to hold back their 
revolutionary software. 

So they turned to Hercules. 
Lotus recognized that the Hercules Graphics Card delivered 

the performance they wanted. It offered high quality text and high 
resolution graphics on IBM's monochrome display. It completely 
replaced the IBM monochrome card. And it didn't cost an arm and 
a leg. 

Since then, Hercules has sold a lot of Graphics Cards. So many 
that the Hercules Graphics Card has become the high resolution stan- 
dard for the IBM PC. And this means that there is more high resolution 
graphics software available for Hercules than for any other graphics 
card you can buy. 

Software like Microsoft® Word. Our high resolution makes 
Word's text much sharper and easier on your eyes. And there are 
other programs for business graphics, computer aided design, 

terminal emulation and programming. 
Call for our free information kit. See why the 
company that made the first graphics card for 
the IBM PC still makes the best. 

Hercules. We're 
strong on graphics. 
800 255 5550 Ext. 408 

Address: Hercules, 2550 Ninth St, Berkeley, CA 94710 Ph:415540 -6000 Telex: 754063 Features: IBM monochrome display graphics resolution of 
720x348; parallel printer port; textm ode software compatibility; free software for programming; 2 year warranty. Foreign d istributors: Compuserve/ 
Canada; Reflex/U.K.; Computer 20001W. Germany; EdisoftiFrance; SourceWare /Australia. Trademarks/Owners: Hercules /Hercules Computer Tech- 
nology; Microsoft /Microsoft Corp; IBM /International Business Machines; Lotus & 1 -2 -3 /Lotus Development. 
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HARDWARE REVIEW 

The Juki 6100 
Printer 

A low -cost 
printer 

offering high - 
quality output 
and moderate 

speed 

BY G. MICHAEL VOSE 

Like many personal computer owners, 
I've waited for years for the price of 
letter -quality printers to drop below 

the $1000 barrier. I've daydreamed about the 
neatly crafted manuscripts I could send 
around the publishing world once fully formed 
character printers become easily affordable. 
(I have little need for graphics, but I enjoy the 
crisp, manicured, typewriter -quality look of 
output from a daisy -wheel printer.) 

Well, that day has arrived and now I'm faced 
with yet another problem- choosing from 
amongst the many low -cost, letter -quality 
printers that have become available in the 
past six months. I can't be content daydream- 
ing about spiffy manuscripts; now I have to 
evaluate pitch setting, line spacing, speed, and 
special- character handling. Choosing a printer 
is getting as complicated as buying a com- 
puter. 

Letter -quality printer technology has 
evolved quickly. To bring these printers to 
market under $1000 requires a sacrifice in 
speed, but no sacrifice in features. Taking a 

close look at one low -cost, letter- quality 
printer, the Juki 6100, may help you to make 
some sense out of this confusing market. 

The Juki 6100 from Juki Industries is an 
18 -cps (characters per second), fully formed 
character printer. It originally sold for $699 but 
now carries a suggested list price of $ 599. 

SIZE AND FEATURES 

Measuring 201/2 by 6 by 14 inches, the Juki 

6100 is 2 inches lower, 1 to 2 inches shorter, 
and 1 inch narrower than the NEC Spinwriter 
or the Diablo 630. At 271/2 pounds, it weighs 
about 10 to 12 pounds less than the NEC or 
the Diablo. The housing is a two -color, high - 
impact plastic with a clear plastic dustcover 
above the platen. 

The 100- character print wheel (Royal /Adler 
compatible) on the Juki offers 110 (10 pitch), 
132 (12 pitch), and 165 (15 pitch) characters 
per line. It can also provide 82 to 220 propor- 
tionally spaced characters per line. 

The Juki 6100 features bidirectional printing 
with friction paper feed (an optional bidirec- 
tional tractor -feed mechanism costs $149) and 
uses IBM Selectric typewriter ribbon car- 

tridges (available at most office supply stores). 
It accepts either single- strike carbon -film or 
multistrike cloth ribbons. The maximum paper 
width is 13 inches. 

The Juki 6100 comes with a standard 
Centronics -compatible parallel interface; an 
RS232C serial interface is optional. It uses 
Diablo 630 escape codes to control its various 
special functions (bold, underline, etc.). The 
front -panel controls for the 6100 include a 

three -position sliding toggle switch for selec- 
tion of pitch settings and a membrane pad for 
the color -coded Reset, Pause, and FormFeed 
switches, plus three LEDs (light- emitting 
diodes) to indicate the machinés status. The 
power switch is on the left rear panel of the 
machine. The printer can be configured to use 
110- or 220 -volt AC power at 50 or 60 Hz. 

PERFORMANCE 

The 6100 is rated at 18 characters per second. 
My benchmark tests showed this to be an un- 
cannily accurate claim. I used six of the bench- 
mark programs developed for BYTE (see "The 
Art of Benchmarking Printers" by Sergio 
Mello- Grand, February BYTE, page 193). The 
unit 1 tested averaged 17.96 cps (see table I) 

in bidirectional operation. Some word - 
processing programs drive printers unidirec- 
tionally, however, and table 1 also lists the 
speeds of the Juki 6100 in its one -way mode; 
the difference is nearly 2VV cps, or a 14 per- 
cent decrease in speed. This means that a 

1000 -word document would print bidirec- 
tionally in 5.57 minutes but require 6.51 
minutes to print out unidirectionally. 

I ran the benchmarks at 10 pitch using a 

Courier 10 print wheel. Since the limiting fac- 
tor in daisy -wheel printer performance is the 
speed at which the print wheel can turn from 
letter to letter, the pitch setting shouldn't af- 
fect the outcome of the benchmarks in bidir- 
ectional mode. In unidirectional mode, perfor- 
mance would be slightly better in the higher 
pitch modes due to fewer carriage returns. 

(continued) 

G. Michael Vose is BYTE's senior technical editor for 
features. He can be contacted at POB 372, Hancock, 
NH 03449. 

AUGUST 1984 BYTE 305 

www.americanradiohistory.com

www.americanradiohistory.com


AT A GLANCE 

Name 
luki 6100 

Manufacturer 
Juki Industries of America 
299 Market St. 

Saddle Brook, N1 07662 
(201) 368 -3666 

Type 
Fully formed character printer 

Size 
201 by 6 by 14 

Equipment Needed 
Computer with parallel or 
serial interface 

Features 
Diablo 630 control codes, sub - 
and superscripts, bold /shadow 
printing. underlining, 
double -striking 

Documentation 
44 -page operation manual 

Price 
S599 (suggested retail) 

.... .. . . ... .. . .. .. :: : ;.. .:. 
`\\\\\\S 

\s 

The NO 6100 letter -quality printer. 

PRINT SPEED 

38.2 

10 20 30 

CHARACTERS / SECOND 

LIST PRICE 

$ 2770 I 

40 0 500 1000 1500 2000 2500 3000 

DOLLARS 

BROTHER JUKI DIABLO 
HR -15 6100 630 

This is the Juki 6100 This 

This is the Brother HR -15. 

is the Juki 6100 

This the Brother 

This is the Diablo 630 This is the Diablo 6 

The Juki 6100 printer (using a Courier 10 daisy 
wheel) is compared with the Brother HR -15 

(using a Prestige 1012 daisy wheel) and the 
Diablo 630 (using a Courier Legal 10 daisy 
wheel). The pitch for all printers is 10 charac- 
ters per inch. The print speeds were determined 

by timing how long it takes the printers to print 
the Shannon test (573 characters; see "The Art 
of Benchmarking Printers;' by Sergio Mello - 
Grand, in the February BYTE, page 193). The 
prices shown are the list prices, including tractor - 
feed mechanism. 
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REVIEW: JUKI 6100 

The 6100 operates at a noise level 
comparable to most letter -quality 
printers. approximately 62 decibels. 
This is certainly not quiet, but neither 
does it qualify as a major disruption in 
the average office or laboratory setting. 

NUTS AND BOLTS 

The luki 6100 uses an Intel 8051 micro - 
controller with on -board ROM (read - 

only memory) software to control the 
positioning of the print head. the selec- 
tion of print -wheel characters. and the 
implementation of its word -processing 
functions which include sub- and super- 
scripts bold/shadow printing. double - 

striking. and underlining. A 2K-byte print 
buffer. using static RAM (random -access 
read/write memory) chips. is standard 
and is expandable to 8K bytes A circuit 
board located inside the rear panel 
holds these electronics. 

The 6100's print -head mechanism is a 

simple design that uses a linear induc- 
tion motor to ensure accurate head 
positioning. The head can be moved in 

1 /120 -inch increments along the platen. 
The head rides in a carriage that travels 
along a rectangular steel guide bar. The 
head motor is attached to the printer's 
electronics by a single ribbon cable. 

Lifting the cover from the luki 6100 in- 
volves removing just four Phillips -head 
screws M major parts of the printer are 
quickly and easily exposed to make ser- 

vicing the printer a simple task. luki In- 

dustries announced in May that it has 
signed a third -party maintenance agree- 
ment with Xerox Americare. 

USABILITY 
Using the luki 6100 is simple. Set -up re- 
quires only the attachment of the power 
cord and the cable from your computer. 
You can then select a variety of special 
printer characteristics by setting the 
10- position DIP (dual in -line pin) switch 
located 'ust behind the LED /membrane 
front panel The choice of functions in- 
dudes automatic linefeed impression 
level to control the strength of the ham- 
mer strike, continuous or cut paper. 
paper length (either II or 12 inches). 
line spacing (either 1(, or Si inch). and 
eight different international character 
sets (requiring special print wheels). 

The DIP switches are easy to reach 
with a pen or small screwdriver. Once 
the DIP switches are set for your par- 
ticular computer configuration. the 
printer operates under software control 
For example, to use the Juki 6100 with 
an BM Personal Computer and a word - 
processing program, you select a Diablo 
630 printer driver, install it according to 
the instructions with the word - 
processing software, and the software 
takes care of sending the appropriate 
escape codes to engage the printer's 
functions. lb engage these functions 

Table I: Benchmark results for the )uhi 6100 printer. The benchmarks are from the 
February BYTE (see the text). 

Bldreabnal Unidirectional 

Tine 
Iseconáll 

Na TYne 

[sewn t 
Ns 

Shannon Test 1801 33.88 16.91 38.07 15.05 
Shannon Test 1601 33.68 17.01 37.71 15.19 
Fuss Order English S8.84 17 .00 65.93 15.17 

Fourth Order Shakespeare 48.76 16.32 53.64 14.84 
First Order UNIX Manual 58.14 17.20 85.25 11.73 

Spreadsheet Simulation 68.65 23.31 79.28 20.18 
Average cps: 17.69 Average rye 15.36 

Compared to 

other low-cost, 
fully formed 
character printers, 
the Juki is 

faster and sturdier, 
but also noisier 
and more expensive. 

from a BASIC program. you LPRINT the 
escape character codes provided in the 
luki manual. 

The 44 -page operation manual pro- 
vides aC the information an experienced 
computer user will need to run the 
6100. It is probably too terse for the 
newcomer. but novices can enlist the 
aid of a friend or dealer. or they can call 
a luki America regional office for assis- 
tance. The manual's English is occa- 
sionally obtuse (e.g., "When data in the 
buffer decrease to 220 BYTE. data are 
sent from CPU till next buffer full`). but 
the information can be found with some 
digging. Tables provide pin -out informa- 
tion for both the parallel and serial con- 
nectors. The description of how to 
change print wheels and ribbon car- 
tridges is clearly explained with line 
drawings used to enhance the text. 

CONCLUSIONS 
The luki 6100's principal strengths are 
its affordability and its simplicity. At 
5599, it rivals dot -matrix printers in 

price while providing superior print 
quality. When discounted (you'll see ads 
listing the 6100 for as little as 5449. less 
shipping). it is an honest -to-goodness 
bargain. I've compared the luki to other 
low-cost. fully formed character printers 
and found it to be faster and sturdier. 
but also noisier and more expensive. It's 
a good buy unless you need a faster 
printer that can generate a lot of text 
in a hurry. 

The luki 6100 would be ideal for a 
business with a small volume of cor- 
respondence (20 to 30 letters daily) or 
for a writer using a computer for word 
processing. It S superb for applications 
in which first-class text appearance is 

required. 
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REVIEW FEEDBACK 

ADAM 

In Jules H. Gilder's article on Colecós Adam 
(April, page 206). Mr. Gilder did a disservice 
to Coleco in recommending that the purchase 
of Adam be delayed until all the bugs are fixed 
and Coleco delivers on all its promises. I repre- 
sent the market for the Adam Personal Com- 
puter and I believe that the Adam works well 
and is just what we need. BYTE also did a dis- 
service by publishing his bias. 

It seems that the whole story is that Adam 
costs less than S750 complete and the nearest 
competitor costs three times as much. How 
many families are now without an Adam 
because of the Gilder story? It is too bad that 
the industry looks down on Colecós Adam 
because it doesn't generate the profit of other 
personal computers. 

STEVEN M. LITTLE 
Santa Barbara, CA 

We are glad to hear that Adam finally works 
well. Mr. Little, however. does a disservice to 
both Jules Gilder and to BYTE when he claims 
that our review was biased. Mr. Gilder carefully 
tested the machine and accurately reported 
his results. To do otherwise would have been 
a disservice to our readers. 

-RICH MALLOY 
Product- Review Editor 

THE ZENITH Z-100 

We read with interest Ken Skier's review of the 
Z -100 in the January issue of BYTE (page 268). 
Our DISKTRAN series of programs meets the 
need for transferring files between different for- 
mat media for both the Z -90 and Z -I00 to read 
and write in various disk formats. 

GEORGE J. SELLERS 

Computer Consultants to Business 
Cumberland, MD 

TVJO APLS 

I'd like to convey my appreciation for Jacques 
Bensimon's article on APL, "STSC APL'PL.US 
and IBM PC APE' (March, page 246). I also wish 
to comment on the difficulties with APLs right - 
to- left notation. I believe this unfortunate choice, 
along with cryptic symbols. is responsible for 
the delayed acceptance of this language. 

For the past three years. I have been develop- 
ing a programming system that uses a syntax 
similar to APL but reads from left to right. fol- 
lowing convention for standard text. This sys- 

tem called BETA/65, also uses more familiar 
BASIC names for functions and keywords. This 
system is now available to users of Ohio Scien- 
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tific Challenger computers. 
In BETA /65 notation, as in APL, arguments of 

monadic functions appear on the right, as users 
expect. There is increased interpretive overhead 
with this convention. Interpretation of a 

monadic function (operator and operand) re- 
quires 170 cycles compared with 102 cycles for 
dyadic functions, However, monadic functions 
appear less frequently in programs and, when 
present. typically require several hundred cycles 
for execution. Hence, the additional overhead 
is usually not apparent to the user. 

The cycle times quoted above are based on 
interpreter implementation with the 6502 
microprocessor. A hardware implementation of 
this interpreter seems feasible. Such a high- 
speed interpreter combined with a numerical 
coprocessor would be a formidable computing 
machine. 

An advantage of APIrlike languages that was 
not mentioned is the direct correspondence of 
code text to execution sequence. This differs 
from algebraic notation (used by FORTRAN, 
BASIC, and C). which executes according to a 

function -precedence list. Use of direct notation 
should simplify work for compiler writers. Also. 
extensions to the primitive instruction set can 
be more easily assimilated into the language. 

D. G. JOHANSEN 

La Honda, CA 

PEACHTEXT 5000 

I just read the review of Peachtext 5000 by 
Stevanne Ruth Lehrman (April, page 186), I 

havent had a chance to do much work with all 
of the features of my newly acquired copy of 
this software, but I did notice one error in your 
article of which readers should be aware. Peach - 
text 5000 no longer includes a box of 10 blank 
disks, as described in its catalog. I opened the 
package obtained from my Heath /Zenith dealer 
and instead of finding the disks. I found a note 
saying that the bonus had been discontinued. 

LEE A. BEATRICE 

Somerville, MA 

STATISTICAL SOFTWARE 

I read with great interest the excellent article. 
"Statistical Software for Microcomputers" by 
James Carpenter, Dennis Deloria. and David 
Morganstein (April, page 234). 

A precommercial version of our product. SPS. 

running under Apple DOS was used for the re- 
view and it was being compared to a set of al- 
ready commercialized statistics packages. 

The data in the tables is accurate for the pre - 
commercial Apple version of the program. The 

data in table 13 on ratings of main features 
(page 251), however. is not representative for 
the commercial versions. For example. the av- 
erage number of significant digits produced by 
SPS Version 3A.0 is 17 using all 6 independent 
variables in the Longley data set when this mod- 
el is computed using the commercial IBM PC 

version running under DOS 2.0. We provide two 
multiple regression routines, one that utilizes 
a Gauss -Jordan elimination algorithm and one 
that uses a Singular Value Decomposition (SVD) 
algorithm. We obtain this I7 -digit accuracy with 
the SVD routine, which should be used. as our 
manual points out, with highly collinear data 
since the algorithm works with original X matrix 
and not (X'X). In fact, even more accurate results 
would have been obtained for the precommer- 
cial version if the SVD procedure had been 
used for the Longley data. 

Perhaps the ratings that SPS received in table 
13 would be upgraded if the commercial ver- 
sion had been reviewed. We do provide a table 
of contents. index, and sample runs in the 
documentation. as well as the ability to select 
cases. join and sort files, and perform a wide 
range of transformations. 

Our SPS package is currently available on 
CP /M. MS -DOS and PC -DOS formats. Although 
the Apple DOS version is no longer available, 
a version is still available for the Apple II and 
Ile machines using a CP /M card. 

RICHARD TILMANN 
DBI Software Products 

Mt. Pleasant, MI 

I commend BYTE and authors Carpenter, 
Deloria, and Morganstein for their comprehen- 
sive article on statistical software in the April 
issue. It is the first article of its kind to appear 
in any of the nationally circulated microcom- 
puter magazines. and it provides valuable in- 

formation to personal computer users in- 
terested in statistics. 

Your readers who use the IBM Personal Com- 
puter (PC) may also be interested in SIGSTAT. 

the Special Interest Group for Statistics. SIGSTAT 
is part of the Capital PC User Group, a nonprofit 
association of nearly 2500 IBM PC users in the 
Washington. DC. area. 

SIGSTAT members review statistical software 
for the IBM PC and report their findings in the 
Monitor, the monthly newsletter of the CPCUG. 
It costs $25 per year for a subscription (send 
a check to Capital PC User Group, POB 3189, 
Gaithersburg, MD 20878). 

Our electronic bulletin board operates 24 
hours per day at 300 or 1 200 bits per second 
(bps) (no parity, 8 data bits, I stop bit). The 
telephone number is 301- 596 -3369. The bulletin 
board has reviews of statistical packages and 
some demonstration and public- domain soft- 
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ware. Because it is difficult to fill the many re- 
quests for past reviews, we prefer that interested 
PC owners download the reviews from this 
bulletin board. We encourage PC owners to 
upload their comments about statistical soft- 
ware and to contribute nonproprietary pro- 
grams to SIGSTAT. We do not accept pirated 
packages for the bulletin board and do not con- 
done illegal copying of copyrighted software. 

For readers who do not have access to PC 

telecommunications, send a 5 i4-inch double - 
sided disk with a preaddressed, postage -paid 
mailer to the address below. SIGSTAT will copy 
onto the disk past software reviews, the list of 
currently available commercial statistical pack- 
ages, and any public- domain statistical software 
we have at the time. 

HARRY J. FOXWELL 
Burke, VA 

I was pleased to read the recent review of 
statistical software by James Carpenter, Dennis 
Deloria, and David Morganstein in the April 
issue. Their comparative analysis of 24 pack- 
ages was very informative, especially the exten- 
sive list of tables. 

I am curious, however, why the micro version 
of SPSS (Statistical Package for Social Sciences), 
SPSS -II, was not included in their analysis. It 
has purportedly been on the market since the 
middle of 1983 and runs on the DEC Profes- 
sional 350. Although I have no actual ex- 
perience with this package, it seems more ap- 

pealing than those surveyed for several reasons. 
First, the mainframe SPSS has been in existence 
for over 14 years and, therefore, has withstood 
the test of time. Any of the initial bugs were 
located and corrected long ago. Due to their 
familiarity with the language, experienced SPSS 

users would prefer to work with this package 
on microcomputers. 

Aside from the micro version of SPSS, I would 
be interested in knowing when the other ma- 
jor mainframe statistical software packages, e.g., 

SAS and BioMed, will be offered to the micro 
industry. This reader is anxiously awaiting a 

comparative analysis of their statistical software 
for microcomputers. 

PAUL E. BURKHARDT 

Stockbridge, MA 

THE RAINBOW 100 

David B. Suits neglected to share some of the 
Rainbow 100's really impressive features in his 
review (April, page I70), so I thought I would 
oblige. 

Did you ever multitask on a single terminal 
with two computers? On my desk at work, my 
Rainbow looks like a mild- mannered VT52 or 
VT102 to my host minicomputer software. 
Because the terminal emulation is all contained 
on the ROM, there's no extra software to buy. 
After I start up a job stream in the Rainbow's 
line (terminal) mode, I can then slip back to local 

mode and wrap up some documentation or 
glance through a spreadsheet. I then return to 
the minicomputer, still processing, which has 
kept my place as a terminal while I was away 
personal computing. 

When Mr, Suits was reviewing the documen- 
tation, he didn't discover the Rainbow's virtual 
disk, which is the memory drive (MDRIVE). With 
CP /M -86 version 2.0 and 128K bytes or more 
of RAM, you can configure 64K-byte increments 
of the RAM as a storage unit or drive. With my 
256K bytes of RAM, I can set up a I28K byte 
slice of memory, PIP over my Rainbow editor 
(RED) or Multiplan programs and the response 
is like lightning. When I'm done, I copy any 
edited files back to disk and "remove' the drive. 

MELINDA HAYES 

Owensboro, KY 

Some misconceptions were presented to your 
readers in David Suits's review of the Rainbow 
100. 1'd like to comment on some of these. 

It is not quite true that the Rainbow cannot 
read double -sided floppies: however, there is 

a catch to it. A double -sided floppy has two 
write -enable cutouts that inhibit the drive com- 
pletely when both are present. Therefore you 
must cover the right -hand cutout for the upper 
drive and the left -hand one for the lower with 
some self- adhesive label (a postal stamp will do) 
to simulate the single -sided disk. 

When you want to use the other side of the 
(continued) 

(13 T E 

GANG MULTIPROGRAMMER 

K ® HIGH PERFORMANCE LEADER 
EPROM PROGRAMMERS & UV ERASERS 

Programs over 400 devices 
Detachable keyboard (opt.) 

Stand Alone - RS232 
Bipolar Microchips(opt.) 
3 Voltage EPROMS (opt.) 

S15-G 

t 
Il 

UV MULTIERASER 

h safe switch 
Removable anti -static UNITRAYTM (opt.) 

1 Hour Timer (opt.) 

%IL 
$67 

BUV-3 C 

$995 I 

other systems under $600 
ORDER NOW Toll Free 1- 800 -53 -BYTEK 

BYTEK® Computer Systems Corp. 
4089 S Rogers Circle 
Boca Raton FL 33431 

Circle 45 on inquiry card. 

(305) 994 -3520 
Telex: 5109527637 

Distributor Inquiries Welcome 
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REVIEW FEEDBACK 

disk, you have to move the sticker. 
The Rainbow also reads and writes 

VTI 80(ROBIN) floppies: however, its reading is 
prone to errors. Various Rainbows behave dif- 
ferently, and some produce fewer errors. Also, 
when writing the VTI80 floppy, it has to be in 

the drive when the system starts, otherwise the 
first attempts will cause error reports. 

RUDI W. STANGE 

Eching, West Germany 

KAYPRO lo 

Steve McMahon's review of the Kaypro IO (May. 
page 206) neglected to mention an important 
feature available for this machine, the CO- 
POWER -88 board by SWP Microcomputer Prod- 
ucts Inc.. of Arlington, Texas. 

Available as a factory option or directly from 
SWP, the CO- POWER -88 upgrades the Kaypro 
so it can run MS -DOS and CP /M -86. 

FRED L. HELMS 
SWP MICROCOMPUTER PRODUCTS 

Arlington, TX 

Eco-C COMPILER 

We would like to thank BYTE for publishing Dr. 
David D. Clark's review. "TWo More Versions of 
C for CP /M" (May, page 246), which included 
our Eco -C compiler. We think it was a well - 
written and fair review of Release 1.52. However, 
we would like to inform your readers about sev- 
eral important changes in Eco-C since Release 
1.52 was first distributed. 

Dr. Clark mentioned our free update policy 
for the first year the compiler was on the 
market. We did this because we knew that we 
would be enhancing the compiler over time. 
The release that Dr. Clark mentioned (but did 
not review) reduced the limitations of Eco-C to 

bit fields and the #line preprocessor directive. 
That release (2.04) also improved code genera- 
tion, especially on function calls. While most 
of the benchmarks have rather modest improve- 
ments (e.g., 5 to IO percent). the Fibonacci 
benchmark dropped from 187 seconds to 
about 79 seconds. 

We also dropped the price of the Eco -C com- 
piler last year to $2 50 rather than the $3 50 men- 
tioned in the article. At the time we reduced 
the price. we sent a letter to all licensed Eco -C 

users offering credits ranging from $70 to $ 100 
on some of our other products. 

The latest release (3.0) also increased the 
number of library functions to 120, added new 
compile -time switches (including multiple. non- 
fatal, error messages), and implemented several 
new optimizers. We began shipping this release 
free of charge to all licensed users on May I 

of this year. 
Your readers are probably wondering why our 

compile times are slower than the other two 
compilers. Part of the reason is that subset corn - 
pilers typically work with data types that fit nice- 
ly into a central processor register pair (no 
longs. floats, or doubles), which greatly 
simplifies a number of tasks for the compiler 
(e.g., symbol -table manipulation). Code size will 
also be smaller in most cases (e.g., even our in- 
teger printf() must handle the long data type). 
Another reason is that Eco -C does not require 
the source file to fit into memory. resulting in 

more disk 1/O (input /output). Other nonsubset 
compilers face similar problems. 

The overall compile -assembly -link (CAL) times 
presented in Dr. Clark's review do show a speed 
advantage for subset C compilers. However, the 
Eco -C Release 3.0 CAL times are similar to other 
full C compilers. See Christopher O. Kem's ar- 
ticle "Five C Compilers for CP /M -80" (August 
1983. page 110). We are currently testing a new 
assembler and linker that cut the CAL times 
almost in half. 

Equally (more ?) important are execution 
times. Eco -C now does the Eratosthenes 
"vanilla" sieve in 29.2 seconds while the 
Fibonacci ( "fib ") drops to 75,.3 seconds. Ad- 
justing for clock -speed differences in the Kern 
artide, Eco -C times are first in the "vanilla ", "fib ". 
and "string- length" benchmarks. (We cannot 
duplicate the other Kern benchmarks since the 
input data is unknown.) 

Finally, we appreciate Dr. Clark's inclusion of 
a floating -point benchmark: it represents the 
first such benchmark aimed specifically at a C 

compiler and one that deserves more attention. 
Unfortunately, the reader has no idea whether 
the Eco -C time is good or bad, since neither 
subset compiler can run it. Release 3.0 runs this 
test in 41.2 seconds generating less than 21K 

bytes of code (versus 48 seconds and 2 2 K bytes 
for Release 1.52). As a reference. a competitor's 
compiler generates more than 24K bytes of 
code and executes the benchmark in 113.3 

seconds: a 275 percent time difference in Eco- 
C's favor. Dr. Clark is correct that we put a lot 
of effort into the floating -point package. 

It would also be interesting to see a bench- 
mark for the long data type, since it is heavily 
used in some functions (e.g., random file I /O). 

Our long tests suggest considerable advantage 
for Eco -C here, too. 

JACK PURDUM, PH.D. 
ECO SOFT INC. 

Indianapolis, IN I 

REVIEW FEEDBACK IS a new column of 
readers' letters. We welcome responses 
that support or challenge BYTE reviews 
Send letters to Review Feedback, BYTE 
Publications. POB 372, Hancock, NH 
03449. Name and address must be on 
all letters. 

BAUD MODEMS BAUD 

SMARTMODEM 1200 $479 
SIGNALMAN ..Free 'SOURCE' sign -on 
`MARK 12 300/1200 Auto Dial /Ans .$279 
MARK 7 300 Baud Auto Dial /Ans ...$99 
VOLKSMODEM 300 Baud $59 
US ROBOTICS ..300 /1200 Auto Dial /Ans 
AUTO 212' dlxe $399 
*'PASSWORD' with cables, spkr $339 
S-100 $319 

*'Hayes Compatible' 

DO LEER 
MATRIX PRINTERS QUALITY 

GEMINI 10x 120 cps graphics $289 
PROWRITER 120 cps hi density $359 

COMPUTERS 
IBM 
Kaypro 
Leading Edge 

WALL Columbia P.C. 
HARD DISKS Corona P.C. 
PORTABLES TAVA P.C. 

IMAGE COMPUTERS 
P.O. Box 1164, Cardiff, CA 92007 

CALL TO ORDER: 
(619) 942 -7373 NSA V/SA/MC 
(619) 436-7669 .401161 ADD 3% 

Circle 154 on inquiry card. 

CP /M CROSS 
SOFTWARE 

for the NS16000 
INCLUDES: 

* Cross Assembler * 
* Cross Linker * 

* Debugger * 
* N.S. ISE Support * 

* Librarian * 
* Pascal Cross Compiler * 

U.S. Prices start at 
$500 for Assembler only 

SOLUTIONWARE 
1283 Mt. View -Alviso Rd. 

Suite B 
Sunnyvale, CA 94089 

408/745 -7818 TLX 4994264 

Circle 285 on inquiry card. 

Apple II /Ile® 
Robotic Development 
Package 

2 Axis 
Stepper Motor System 

A6 T/D Plug -In Interface 
R2 D23 Dual Axis Driver 
(2) Size 23 Motors (35 oz. in ) 

Positioning Command with Ramping 
from Applesofte BASIC 

Also Available with: 
¡Q (2) Size 34 Motors (220 oz. in.) 8 $VV4 R2 D34 Dual Axis Driver 

$420 

ROGERS LABS (714)751 -0442 
2710 S. C roddy Way, Santa Ana. CA 92704 

Circle 269 on inquiry card. 
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Kernel 

THIS MONTH THE KERNEL welcomes Dick Pountain's BYTE U.K. 

column, which opens our window on Europe. The inaugural col- 
umn reports on Inmos's Thansputer and the programming 
language Occam. 

Jerry Pournelle offers a series of observations from Chaos 
Manor, once again assailing the Macintosh. taking issue with 
AT&T's software pricing, and sharing enthusiasm for his new lap - 
size portable. In BYTE West Coast. John Markoff and Ezra Shapiro 
present an interview with some of the original designers of the 
Macintosh who were not present for the interview published in 
our February issue. William M. Raikes report from 7bkyo describes 
the Akihabara electronics bazaar, the Fujitsu FM-II, and the Sharp 
MZ-5 500. Bill also offers another short program in C as a bonus. 

COMPUTING AT CHAOS MANOR: BETWEEN CONVENTIONS 

by Jerry Pournelle 313 

CHAOS MANOR MAIL 
conducted by Jerry Pournelle 334 
BYTE JAPAN: PASOCOM PAGODAS 

by William M. Raike 339 
BYTE WEST COAST: MACINTOSH'S OTHER DESIGNERS 

by John Markof f and Ezra Shapiro 347 
BYTE U.K.: MICROPROCESSOR DESIGN 

Dick Pountain 361 
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COMPLETE MS- DOS'" SANYO 
COMPUTER 
SYSTEM 

=$1399 
dI( If. VC. 

<; 

-------..----.__ 

SANYO MDC555 
16 Blt 8088 CPU 
Socket for Optional 8087 MPU 
128K Expandable to 256K RAM 
Centronics Printer Port 
2 Y2- Height Double Density Drives 

SYOMBC555 - Single Sided 160K ea. 
SYOMBC5552 - Double Sided 360K ea. 

10 Programmable Function Keys 
Speaker and Joystick Ports 

Hardware 
HIGH RESOLUTION MONITOR 

Your choice of RGB 13" Color or 
12" Monochrome Green or Amber Monitor 

PRINTER 

Your choice of 120 cps Dot Matrix or 12 cps 
Letter Quality Printer 
All necessary cables ore Included 

CABLES 
INCLUDED. 

Software 
MS -DOS" Operating System 

SANYO BASIC 

MicroPro Software: 
WordStar ReportStar 
SpeiiStar° InfoStar° 
CalcStar Mall Merge 
DataStar 

COMPUTER 

SYOMBC555 
Single Sided Drives w /MS-DOS V1.0- 

MONITOR 

12" GREEN SCREEN 

HI-RES MONITOR 
BHSYODM8112CX 

GEMINI 10X 

120 CPS Dot Matrix 

12" AMBER SCREEN 

HI -RES MONITOR 
RNSYO0M82120X 

13" HI-RES RGB 

COLOR MONITOR 
BHSYODM7500 

12 CPS 

LETTER QUALITY* 

SYOMBC555 -2 
Double Sided Drives w /MS -DOS V2.11' 

GEMINI 10X 

120 CPS Oot Matrix 

12 CPS 

LETTER QUALITY* 

TOTAL VALUE:$2033.85 

$1399 
RHPDB555SPl 

TOTAL VALUE:$2033.85 

$1399 
BHPDB555SP3 

TOTAL VALUE:$2618.85 

$1699 
BHPDBSY055575DM 

TOTAL VALUE:$2329,85 

$1549 
BHPDB555SP2 

TOTAL VALUE:$2433.85 

$1599 
BHPDB5552GRDM 

TOTAL VALUE:$2329.85 

$1549 
BHPDB555SP4 

TOTAL VALUE:$2433.85 

$1599 
BHPDB5552AMDM 

TOTAL VALUE:$2814.85 

$1849 
BHPDBSY055575LQ1 

TOTAL VALUE:$2918.85 

$1899 
BH POB555275DM 

TOTAL VALUE:$2729.85 

$1749 
BHPDB55528RLQ1 

TOTAL VALUE:$2729.85 

$1749 
BHPDB5552AMLQ1 

TOTAL VALUE:$3114.85 

$2049 
BHPDB555275LQ1 

Shipping Charges: Outside California, include 842.00 - Inside California, include S25.00 

Enhancements and Accessories: 
BHPDBSY0128K 128K RAM Expansion $119.00 
BHSYOMBC232 RS232 Serial I/O Port $100.00 
BHWBROG115S6 outlet noise /surgesuppressor $ 29.95 
BHHULT51401 Singlesidedsottsectordiskettes $ 19.95 

(Package of 10) 
BHHUL1S2401 Doublesided soft sector diskettes $ 29.95 

(Package of 10) 
BHINC0351314 Flip 'n File 50 diskette holder $ 24.95 

Circle 254 on inquiry card. 

4:1) PRIORITY 

'Sliver Reed EXP500P or equivalent 

r 
1 

E ELECTRONICS VISA 

9161 Deering Ave., Chatsworth, CA 91 31 1 -5887 
ORDER TOLL FREE (800) 423 -5922 - CA, AK, HI CALL (818) 709 -5111 

Special Sale Prices tor prepaid orders only. VISA MC. Check, or Money Order. California residents at 61/2% Soles Tax. 
Financing available on approved credit Sole prices volide through August 31, 1984. We are not responsible for 
typographical errors. 

ORDER TOLL FREE (800) 423 -5922 - CA, AK, HI CALL (818) 709 -5111 
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COMPUTING 
AT CHAOS MANOR 

Between Conventions 
Trump Card 

Gold Card 

Turbo Pascal 

First BYTE Show 

Macintosh 

Writing Machines 

Lap -size Portables 

Format Conversions 

Financial Games 

Sweet -P Notes 

R:Base Database 

AT &T Software 

Dynamic RAM 

BY JERRY POURNELLE 

It has been a month. First there was the 
L-5 Society annual convention, at which 
I got doused with beer during a fund- 

raiser. The next weekend was the Science Fic- 
tion Writers of America's annual Nebula 
awards ceremony. The week after was Contact, 
an annual meeting of science -fiction writers 
and anthropologists. No sooner had I returned 
from that but I was on an airplane to Chicago 
for the first BYTE Computer Show. All told, I 

think I've been at Chaos Manor about 12 days 
since I turned in the last column. 

Next week I leave for a speech in Cincinnati 
on my way to COMDEX in Atlanta, followed 
by the annual meeting of the American As- 
sociation for the Advancement of Science. I 

know I'll never cover all of what goes on in 
the micro world no matter how much time I 

have, but this is getting ridiculous. 
Meanwhile, my apologies: this column is go- 

ing to be choppier than usual; there's a lot to 
cover. 

TRUMP CARD 

The name went through several iterations: the 
first few Steve Ciarcia tried had already been 
trademarked. I sometimes wonder if there's 
a single catchy English word that hasn't been 
registered by someone or another. In any 
event, the board I reported on last January on 
page 61 as Quicksilver is now out as the 
Rump Card. 

I still don't have one, but Steve brought a 

production model to the BYTE Show, and we 
talked Emil Bohach of Small Business Systems, 
the local CompuPro Systems Center, into let- 
ting us plug Steve's board into his PC. Rump 
Card has an on -board Z8000 chip running at 
10 MHz. There's also a BASICA- compatible 
compiler that you load from disk. Steve 
plugged in the board and it worked as adver- 
tised: it compiles BASICA programs at an as- 
tounding rate, and after compilation they run 
about 100 times as fast. I didn't get to see the 
on -board C compiler work. 

Rump Card was written up by Steve in the 
May and June issues of BYTE. I can practical- 
ly guarantee that if you have a PC, you'll want 
Rump Card. More when l get mine. I can hard- 
ly wait. 

Go FOR THE GOLD 
For a couple of years we've had an Applicard 
in the Apple II+ the boys keep in the back 
room. The Applicard has an on -board Z80 and 
turns the rest of your Apple into a terminal 
so that you can run the Z80 under the CP /M 
operating system. It also speeds things up 
something wonderful. Our Applicard has 
always worked fine, but it did have one prob- 
lem: we had considerable difficulty teaching 
the operating system how to find the serial I/O 
(input /output) port. I think Barry Workman 
finally got The File Transporter talking to the 
Apple, but it was no simple task. 

Last January, Mrs. Pournelle got an Apple 
Ile to match the one that Apple gave to her 
school. Shortly after, we acquired a copy of 
Digital Research's new Gold Card. The Gold 
Card does the same thing that the Applicard 
does, but it has no difficulty finding both serial 
and parallel ports. Moreover, the STAT func- 
tion works as you expect it to, so that you can 
make logical -to- physical port assignments. 

Gold Card comes with CP /M +, sometimes 
known as CP /M 3.0. You also get CBASIC and 
a built -in conversion to make your Apple an 
80- column machine if you like. I'm no great 
fan of CP /M + -1 don't think it has enough ad- 
ditional features beyond CP /M 2.2 to make it 
worth installing -but it does no great harm to 
have it on an Apple. 

Gold Card installation is simple, and once 
it's installed, you can boot the machine either 
under CP /M or as a normal Apple. The Gold 
Card is invisible when you're running Apple 
DOS (disk operating system). Our Gold Card 
has worked without glitches for several 
months now. 

11JRBO YET AGAIN 
Phillippe Kahn, president o f Borland Interna- 
tional, always manages to call me just as I'm 
writing this column. 

He called today to tell me about a speedy 
way for Turbo Pascal users to communicate 

(continued) 

Jerry Pournelle holds a doctorate in psychology and is 

a science -fiction writer who also earns a comfortable liv- 

ing writing about computers present and future. 
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with him. One of the Borland staff, 
generally Phillippe himself, logs onto 
the CompuServe net every day. You can 
leave messages and be certain he'll get 
them. 

Access is through the Programmer 
Special Interest Group. The simplest 
way is. after you log on. to do GO 
PC5I58, which will put you intoa Turbo 
Pascal bulletin board where you can 
read messages and replies. Due to the 
large number of calls he gets and his 
limited staff. hind really prefer people 
to communicate this way rather than 
over the phone. Borland will still try to 
give telephone support. 

A couple of readers report difficulties 
getting Turbo to run with CPIM +. How- 
ever. Phillippe himself has a Morrow sys- 

tem running CPIM +, so it isn't the CPIM 
that's doing it. He suspects a nonstan- 
dard BIOS (basic input/output system) 
may be at fault. Borland will refund the 
purchase price if you can't get it to work 
with your system. 

I've also heard a couple of complaints 
from readers who bought the first edi- 
tion of Turbo Pascal. liked it a lot. and 
now find they've got to pay 529.95 for 
the second edition. I confess I have lit- 
tle sympathy for them. Borland is giv- 
ing previous purchasers a hefty dis- 
count: book publishers don't do that. 
When you buy a new edition of a text- 
book you pay full price. Of course. 
Borland could have charged 599.95 for 
Turbo Pascal the company could then 
charge initial purchasers 55.95 for the 
update. and everyone would think they 
were great guys. 

As for me. I congratulate Borland for 
taking the micro community a giant step 
in the right direction. 

One of the neatest things about Turbo 
Pascal is the overlay structure. You can 
have multiple overlays the compiler 
automatically reserves space for the 
largest overlay, thus ensuring that all the 
smaller ones will fit. Furthermore, you 
can have nested overlays as many deep 
as you like (until you run out of memory 
space: each overlay reserves space for 
the largest overlay that it calls). For 
16 -bit systems, Turbo can make use of 
the whole heap space. which means you 
can have large dynamic arrays. A T1ubo 
program is limited to a maximum of 
64K bytes of code size (as is Pascal 
MT +). but this turns out not to be as 

serious as it might be because Turbo 
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produces such tightly efficient code. 
Given the easy-to-use overlays efficient 
code. and integrated editor, I think 
Turbo is the best Pascal compiler on the 
market It's also the cheapest. 

Kahn says he's pretty sure the Ttirbo 
Modula -2 compiler will be on sale 
before the end of 1984. I hope so. 

THE BYTE SHOW 

I've mixed emotions about the Chicago 
BYTE Computer Show. 

First. the good news a bt of people 
showed up. The BYTE staff. including 
Editor in Chief Phil Lemmons. Steve 
Ciarcia. me. Product -Review Editor Rich 
Malloy. and Senior Technical Editor 
Gregg Williams were on hand to answer 
questions. Popular Computing's Editor in 

Chief Pamela Clark was there. too. We 
had a good dialogue with the attendees 
I sat down outside the BYTE booth at 
10:00 on Saturday morning and talked 
with crowds until I had to leave at 2:00. 
and there were always lots of people to 
ask questions and tell me things I didn't 
know. The other BYTE people had much 
the same experience. 

More good news the seminars were 
interesting and well organized. The 
presentations were excellent. We had a 

couple of complaints about schedule 
conflicts -two of the most interesting 
panels were on at the same time -but 
that was all. People who come to com- 
puter shows for the panels seemed 
universally happy. 

Now the bad news there weren't any- 
where near enough exhibitors. I heard 
a lot of explanations for this. My own 
view is that it was a dassic comedy of 
errors: everyone thought it was some- 
one else's job to let potential exhibitors 
know about the show. Whatever the 
problem we've been told Next Time For 
Sure. It better be: I really hate having 
to face disappointed BYTE readers. For- 
tunately, most were not unhappy. and 
I had some great conversations. 

The BYTE Shows have high potential 
value. and I think they should continue. 
The BYTE staff has been asked for sug- 
gestions on improvements. I've been 
pressing for minibooths: small, low-cost 
space for first - and second -time ex- 
hibitors, much as lim Warren had for the 
West Coast Computer Faires. BYTE has 
always been the micro enthusiast's 
magazine. and BYTE Shows with mini- 
booths would be right in line with that 

tradition. Alas. rm not in charge. and all 
I can do is keep asking. I'll do that. 

Late update: the L.A. show had 
minibooths. and I thought it was great 

PEOPLE WILL TALK .. . 

For me. the main value of the BYTE 
Shows is the chance to talk with readers 
Now true. I get a lot of mail and thus 
have some feedback: but that's no sub- 
stitute for face -to -face contact. and at 
the Chicago BYTE Show I was able to 
speak with literally hundreds of you. 

There were a lot of questions but two 
were most frequent by miles. Readers 
wanted to know what I think of Macin- 
tosh and what system I recommend for 
writers. 

MAC RECONSIDERED 

! have a problem with the Macintosh: 
I don't recommend that you get one 
now -but now is May 1984. and by the 
time you read this, things will have 
changed drastically. I don't know what 
I recommend "now" meaning as you 
read this column. It all depends on 
what's available. 

As 1 write this. the Macintosh is a 

bargain only U you can get it at the 
heavily discounted price offered to 
faculty and students of the favored 24 
universities in the Macintosh "consor- 
tium" (Incidentally. I'm told that when 
you see a list of the universities within 
the consortium. you'll see only 23: one 
university made anonymity a condition 
of joining, and Apple can never use that 
university's name in any press releases 
or advertising.) 

There are several reasons why you 
wouldn't want the Mac at full price just 
now. Some are inherent in the machine: 
negative features that must be over- 
come with something positive. The 
other reasons may well be temporary: 
they're fixable. but only if the Macintosh 
survives and despite at the Machype. 
rm not as convinced of that as everyone 
else seems to be. 

First the "permanent" problems. The 
chief one is that the Macintosh is a 
rather ill- designed machine. The Caps- 
Lock key is where the Control key ought 
to be: there is no Escape key: the Con- 
trol key is badly placed. There are no 
cursor arrow keys meaning that touch - 
typists must remove their hands from 
the keyboard and use the mouse even 

lcOnkinwed) 
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You'll be sorry 
if you buy an IBM` PC 

multifunction 
or graphics board 
before August 17. 

INCHES 

III 

3 

PARADISE 
S Y S T E M S, I N C 

Circle 244 on inquiry card. 

IBM is a registered trademark of International Business Machines Corporation. Inc. 

I I 
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for small cursor movements. 
The mouse itself has only one button. 

This, we are told, is to prevent user con- 
fusion: one button is enough. However, 
to use the mouse you must often do 
Shift -click (hold down the Shift key as 
you press the single mouse button) or 
Command -click (ditto forthe Command 
button and mouse). This makes a two- 
handed operation out of what should 
be a one -handed affair. It would have 
been easy enough to put copies of the 
Shift and Command keys on the mouse 
itself. Of course, that would have cost 
a bit more. 

The single disk drive is a real pain. For 
the past six weeks, I've heard stories of 
a new Copy routine that would use 
more of the Macintosh's memory and 
thus require fewer disk swaps for copy- 
ing a disk; but I have not seen the new 
routine, and as of May 15 there had 
been no firm date set for delivery. 
Similarly, every week someone an- 
nounces that the second disk drive will 

be available next week, but so far none 
have been delivered. 

The operating system has bugs. There 
are a lot of ways you can trash a disk 
and lose all your text files. This is inex- 
cusable, and sufficient to prevent me 
from using the Macintosh as a word pro- 
cessor. My time and energy are too 
valuable to gamble with. I am told there 
are fixes to most of the disk trashings, 
but since none of them are docu- 
mented, they are not available to "the 
rest of us:' 

The Macintosh documents are near- 
ly worthless. Every now and then the 
Macintosh will deliver messages about 
"Fatal Error #2" and the like, but that's 
interpreted nowhere. The Macdocu- 
ments are pretty, with lots of visual ap- 
peal, but they don't tell you enough 
about the machine. Neither, incidental- 
ly, does Doug Clapp's book Macintosh! 
Complete (Soft ThIk). This $19.95 book is 

unreserved in its praise of the Mac but 
tells you little that isn't in the Mac- 

documents. It's often deliberately cryp- 
tic. A better book is Cary Lu's The Apple 
Macintosh Book (Microsoft), which costs 
less ($18.95). Though it is incomplete 
(any book published simultaneously 
with the announcement of the Mac 
would be), it does have a lot of useful 
information. However, neither book, nor 
the Macdocuments, will interpret the 
Mac error codes. 

The Macintosh disk drives are pain- 
fully slow. It takes the better part of 
forever to load software. It's so difficult 
to make backup copies that one is 

tempted not to make them: this can 
result in unrelieved grief if you're then 
caught by one of the disk -trashing bugs. 

There's nowhere near enough mem- 
ory. As I write this, only two languages 
are available for the Macintosh: FORTH 
and Microsoft BASIC. I know little about 
the FORTH: but when you've loaded the 
Microsoft BASIC, you have only 14K 

bytes of work area left. That means you 
(continued) 

The only Project Planning System that 
gives you this flexibility: 

Project Tale Sample Protect Data 

Main Menu 

I --) INRJT 
2 --1 EDIT 
3 --) RANK / PROCESS 

A --) DISPLAYS 
5 --) REPORTS 
6 --) VERSION 
o --1 TO EXIT 

enter select IOW 7.. 

QU Wk. Plan 
The Executive Project Planning System 

Quick Plan runs on MS DOS for: 
IBM PC. DEC RAINBOW T, WANG PC. HP 150. Data General DT 

Requires: 384" of core. graphics option- 132 wide printer 

ANFor more information call or write: 

Mitchell Management Systems Inc. 
FORMERLY STRUCTURAL PROGRAMMING INC. 

W es1Oaoupn 045ce Pars 2000 W esi Pa's Dave. W k%IbO,0uam Mass 01581 US A 

TeCóme 16171 066.0600 T W x 110.347.1054 
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Powerful Single Board Computer 
Includes CP /M Plus (3.0 banked) 

Model MSC -ICO 

S599 
Assembled, Tested 

Includes CP /M 3.0 on disk 
with all manuals 

All Features Fully Supported By CP /M Plus 
Z80A, 4 MHZ, No wait states 

1 28Kb Banked RAM, 60Kb TPA 
80 x 24 line high speed video 
Disk Controller (up to 4 drives) 
8" SS /SD, DS /DD (1.2 Mb) 
5" SS /DD, DS /DD, OHD (1.2Mb) 
Use 5 "and 8" simultaneously 
Both 5" and 8" connectors built -in 
Two programmable RS232C ports 
Centronics printer port 
16 bit TTL I/O port 
Parallel keyboard input port 
Clock calendar with battery backup 
Expansion bus for enhancements 
Requires only +5V 1.2A, + -12V 0.1A 

MSC -ICO + 5" OHD (1.2 Mb) drive $975 
Manufactured by 

Southern Pacific Limited, 1 -3 -18 Santomi Bldg. 
Tsurumichuo, Tsurumi, Yokohama, JAPAN 230 
TEL: 045- 501 -8842 TLX: 3822320 SPACIF J 

USA Distributor: 
ARTISOFT,Inc., 2450 East Speedway, Suite 4 
Tucson, Arizona 85719, TEL: (602) 327 -4305 

Circle 27 for Dealer inquiries. Circle 28 for End-User inquiries. 
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LOGU 1ECH MODULA-2. 
The only Modula -2 native code compiler for 8086/8088 -based 
machines and VAX® systems. 
Compiled machine code means vertfast program execution. LOGITECH 
MODULA-2 means very fast, very effective professional program develop- 
ment. Here's how: 

All the strengths of Pascal, plus improvements in every respect. 
Wirth's Pascal language is favored for its support or structured programming, 
elegant syntax, and case of use. 

Modula -2 is Wirth's second generation programming solution. All (he best 

features of his Pascal language have been incorporated; Modula -2 adds major 
features l'or true modularity, support for multi- tasking, syntax improvements, 
and features l'or increased portability (to name just a few). 

Designed l'or structured, modular programming, LOGITECH MODULA -2 
extends Pascal's strong type checking features to include type checking between 
program modules. 

Modula -2 is easy to learn. Programs are easy to write, read, and maintain. 

A complete program development system. 
LOGITECI -I MODULA -2 includes a complete implementation of Wirth's design, 
plus additional LOGITECH modules (including display handling and dynamic 
string handling). 

A complement of powerful debugging tools -including compile -time error 
checks and symbolic debugging -are included. 

Professional support from the people who wrote 
LOGITECH MODULA -2. 
LOCITECI -l's commitment to Modula -2 as a professional development tool is 

backed by the most professional support available for Modula users. Because the 
support team includes the developers or our Modula -2 implementation, you are 
assured or rast, high -level answers to the toughest questions. 

Continuous support of Modula -2 and related libraries includes regular notice 
of updates, and low user update costs. 

As the leading producer of Modula -2 for VAX systems and 
8086/8088 -based micros, LOGITECH is committed to protecting 
and enhancing your language investment. 

JtECH 110U = - _ - - - 

LOGITECH MODULA -2 FEATURE SUMMARY: 

Complete Wirth Modula -2 implementation. 

True modular programming; full support for 
large program development. Supports multi- 
level overlays. 

Development environments: MS" -DOS; 
PC® -DOS, CP /-86 ®; VAX /VMS® (cross 
compiler for 8086/88; compiler for VAX). 

Compiles 8086 /8088 native code for fastest 
execution. (Compiler available for VAX). 

8087 support for floating point arithmetic. 

Multi- tasking; includes co- routines and 
interrupts. 

Provides low -level software /hardware access. 

Includes symbolic debugger. 

Trademarks: MS- Microsoft Corporation: MODLLA2/86. 
MODLL. -2 /V .IS. MODLLA.2 /VX86- LOCITECH. Inc. 
Registered Trademarks: PC-International Business Machine 

Corporation. Inc: CI'/ V -86- Digital Research Inc; VAX. VMS -Digital 
Equipment Corporation 

Circle 181 on inquiry card. 

Don't start another pro)ect without 
considering the power, portability modo- 
larity and speed offered by LOG ITECH 
MODULA-2. 
LOGITECH's complete Modula 

:l 'family: 
EI MODULA- 2/86" native code 

8086/8088 compiler: $495 

O MODULA 2/1 !AX- resident ' compiler: $1,500 ' O MODULA -2/VX86'" VAX to 
8086/8088 cross comp iler: $ t,500 

7 ò order, or f or more information, 
call or write: 

IChris Cale, 805 Veterans Blvd 
- Rcdwood City, CA 94063 (415) 365 -9852 

In Europe contact: Willy Steiger, 
LLOCITECH SA Switzerland (021) 77 45 45. 
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Circle 74 on inquiry card. 

W 
"if you don't like wasting money" 
P.O. Box 920152 Norcross, GA 30092 

IBM PC's now available. 
Best Price $ 

Send $1.00 tor our catalog. 

COMPUTERS 

TELE VIDEO 

TS 803 
TS 804 
TPC I (8 BIT 2 Drive Port) 
TPC II (IBM Comp 2 Drive Port) 

CORONA 

PC21 Desk 2 Drive 
PPC21 Port 2 Drive 
Call for other models. 

$1970 
$3550 
$1700 
$1895 

$2299 
$2249 

IBM -PC's 
IBM PC 1 Drive $CALL 
IBM PC 2 Drive $CALL 
IBM XT 10MB $CALL 
Call for other models & accessories. 

PRINTERS 
BROTHER 

H R -5 Par /Ser 
H R-25 Par /Ser 
Call for other models. 

MANNESMANN /TALLY 

MT 160L 
MT 180L 
Call for other models. 

OKIDATA 

84 Par 
92 Par IBM 
93 Par IBM 
Callforother models. 

$199 
$680 

$599 
$815 

$990 
$455 
$715 

MODEMS 
HAYES 

Smartmodem 300 
Smartmodem 1200 
Call for other models. 

RIXON 

R212A 1200 
Call for other models. 

$215 
$499 

$425 

SOFTWARE 
dBASE II -CPM /IBM 
LOTUS 1 -2 -3 -IBM 
SUPERCALC 3 -IBM 
MULTIPLAN -CPM /IBM 
WORDSTAR -CPM /IBM 
WORDSTAR PRO PAK -CPM /IBM 
INFOSTAR PLUS -IBM 

$315 
$342 
$250 
$159 
$268 
$379 
$330 

Disk Format Service 

Call 404/255 -3811 for details 

TERMS: Cash 8 major credit cards 
SHIPPING: $3.00 minimum charge. 
PRICES: Prices subject to change. 

1- 800/241 -4783 
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have to write cryptic BASIC programs 
or none at all. Shades of the old days 
with 4K byte memory boards! 

I now find you can use the CLEAR 
command to get up to 29K bytes of 
workspace. Its an undocumented 
feature. 

The "desk calculator" feature within 
the Mac is useless. This is a pity, 
because I must keep a TI calculator next 
to my desk in order to do the myriad 
computations required in daily life, and 
I'd hoped to replace the TI with the 
Macintosh. No way. though: the Mac's 
calculator has no memory. no change - 
sign key, and. of course, no scientific 
functions or notation. Moreover, its 
very hard to use. Mice are not the best 
way to input numbers. I presume that 
one could write a calculator routine in 
BASIC, but what's the point? Both it and 
BASIC would have to be loaded -at 
painfully slow speed. You'd be better off 
with a lap computer like the NEC 
PC- 8201A, which has BASIC in ROM. 

As I write this, there is no application 
software for the Macintosh. Microsoft 
Multiplan was recalled, as it should have 
been -the version we bought crashes at 
the slightest mistake, losing everything 
you've calculated. Each week I hear an- 
nouncements of an incredible pile of 
new software to be delivered next week, 
but when the next week comes, none 
of it is available. I've given up believing 
the breathless new announcements. 
More: the spate of announcements, 
followed by nondelivery, makes me 
wonder whether interfacing software in- 
to the Mac's operating system is more 
difficult than Apple wants us all to 
believe. Perhaps I'm an excessive 
worrier. Perhaps not. 

SOME LOVE IT 

There's a good side to the Macintosh; 
good enough that if Apple fixes the fix- 
able defects, it may truly be "the com- 
puter for the rest of us:' 

First off, I don't know anyone- includ- 
ing me -who doesn't think it's fun to 
play with. MacPaint, with its spray can 
and paintbrush; MacWrite, with the abili- 
ty to change type fonts and sizes; and 
the cut -and -paste utilities combine to let 
you create some remarkable graphics. 
The days of the illuminated manuscript 
have returned. It takes a long time to 
print a letter written with MacWrite, but 
it looks spectacular. 

Second, for those who must write 
short illustrated documents, Mac is 

superb. 
Third, the Mac attracts people who 

hate computers. A typical case: busi- 
nessman gets Mac; finds he can't do 
much with it; takes it home: wants to ex- 
periment with it, but finds he can't get 
near it because his wife and children, 
who previously hated computers, have 
taken it over and will not let go. There 
is, apparently, something about mice 
and pull -down menus and icons that ap- 
peal to people previously intimidated 
by A> and the like. Experienced users 
may know that the Mac won't do very 
much, but beginners can make it do 
something, and that's important. 

Experienced hackers tend to divide 
into two groups: a sizable number think 
the Macintosh is a ridiculously priced 
Etch -A- Sketch, but just about as many 
think it's wonderful. They don't do any- 
thing useful with it, mind you; but they 
cease not to explore, and they're in love 
with all the exciting new concepts and 
features. I think they're more in love 
with the idea of the Mac than with the 
actual machine, but that's irrelevant. The 
important fact is that knowledgeable 
computer wizards think the Macintosh 
is wonderful; they believe that it will 
soon have lots of excellent application 
software; and they passionately detest 
anyone who has doubts or misgivings 
about the Mac. This is, they say, the 
computer for "the rest of us':--even 
though they've long ceased to think of 
themselves as one of "the rest:' 

TrIE MACD)LEMMA 

For all the enthusiasm, the Macintosh 
is not really all that advanced. The 
Modula Computer Company offers an 
American version of Lilith with black - 
and -white graphics capabilities better 
than Macintosh: and it has Niklaus 
Wirth's Modula -2 operating system, 
complete with mouse, pull -down menus, 
scroll bars, and most of the other 
Macgoodies. At least two firms are de- 
veloping new Modula -2 -based bit - 
mapped screen systems: one, the Sage, 
will use the 68000 chip, have a mega- 
byte of memory plus two disk drives, 
and sell for about twice what Apple 
wants for the Macintosh. 

Apple has decided to maximize prof- 
it rather than market share. That may 

(continued) 
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If you've been "patient" with slow 
disk drives for too long, SemiDisk 
will relieve your suffering. 

Fast- acting. 
The SemiDisk, a super -fast disk 

emulator, stores and retrieves data 
much faster than either a floppy or 
hard disk. This is especially useful 
with programs such as editors, 
assemblers, compilers, spelling 
checkers, and large capacity data 
base managers. 

Easy to apply. 
Installation is as easy as plugging 

the SemiDisk into an empty slot of 
your computer, booting up 
normally, and running the 
installation software provided. No 
assembly language programming is 
required. 

Comes in regular 
and extra -strength. 

SemiDisk I is the standard model 
for S -100, for use with CP / Mo- 2.2. 
SemiDisk II is just as easy to use, 

and offers extra speed and 
flexibility for custom 5 -100 
applications. There are also 
SemiDisks for TRS -80 Model II, IBM 
PC, and Epson QX10. 

Contains gentle buffers. 
CP /M ®80 installation software 

includes SemiSpool, which 
temporarily stores print data in the 
SemiDisk, and continuously feeds 
the printer as it becomes ready for 
data. This buffering action allows the 
computer to be ready for other uses 
immediately after issuing a print 
command, while the printer is 
printing. 

No blackouts: A cure 
for emulator amnesia. 

The optional Battery Backup Unit 
(BBU) plugs into the SemiDisk, and 
supplies power even when the 
computer is off. It contains a battery 
which keeps the data alive during 
prolonged power outages of four 
hours or more. 

Stops head -aches. 
Unlike a hard disk, which can. 

'crash' its head on the rapidly 
rotating disk surface, and a floppy, 
which grinds the disk constantly, the 
SemiDisk has no moving parts to 
break or wear out. No buzzing, 
clicking, grinding, or other noise. 
Just ultra -fast, silent data transfer. 

Won't bruise your wallet. 
And now the really good news! 

SemiDisk's price won't raise your 
blood pressure. 

512K 1Mbyte 
SemiDiskl,S-100 $995 $1795 
SemiDisk II, 5-100 $1245 $2095 
SemiDisk, TR.S-80 II $995 $1795 
SemiDisk, IBM PC $945 $1795 
SemiDisk, Epson QX10 $995 

SEMIDISK 
SemiDisk Systems, Inc. 
P.O. Box GG, Beaverton, Oregon 97075 

503- 642 -3100 

Call 503-646-5510 for CBBS /NW and 503- 775 -4838 for CBBS /PCS, both SemiDisk- equipped computer bulletin boards (300/1200 baud). 
SemiDisk, SemiSpool trademarks of SemiDisk Systems. CP /M trademark of Digital Research. 
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I have strong 
opinions about 
machines and editor 
programs, but in 
reality, any text 
editor is much better 
than typewriter and 
paper. 

not be a wise decision during this 
critical period Part of the excitement of 
the Mac was that it truly was "the com- 
puter for the rest of us': which implied 
that "the rest of us" could afford it. Alas 
that didn't happen. At 52 500 plus tax 
for the basic machine. Macintosh is no 
bargain: and when you've bought it. 
you're not done. 

The Mac needs an external disk -hard 
or a second microfloppy -and more 
memory. It needs. but can survive with- 
out. a better keyboard. You'll spend at 
least $ 750 fora second drive and mem- 
ory update. and if Apple prices these 
items the way the Mac itself was priced 
you'll spend twice that. Moreover. not 
all these items are available: and some 
hardware improvements will be devel- 
oped only if a lot of Macs are sold. 

No machine is useful without soft- 
ware. Apple has chosen to make "soft- 
ware developer" status a lot harder to 
get than was implied in presentations 
at the West Coast Computer Faire and 
other hobbyist/hacker meetings. 'lb be 
eligible for the "developer" discount 
and support you must akeady be in the 
software business -which means auto- 
matic exclusion of the innovative hobby- 
ists who weren't interested in more 
traditional machines but were turned on 
by the Mac. 

Then. too. the machine has a closed 
architecture. and the Macdocuments 
are incomplete. You can buy. for $150. 
Inside Mac. a pile of xeroxed loose -leaf 
fact sheets (including interpretation of 
the error codes). but even these aren't 
complete. At present there is no assem- 
bler. and when the assembler becomes 
available. you will need two Macs in 
order to run it with the debugger. All 
in all. Apple has told the hobbyists to 
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drop dead. This may not be wise. TI 
tried it. Long live the TI-99. 

SO WHAT SHOULD WE Do? 
If the software does come flooding 
forth -after all. there are all these an- 
nouncements. and there must be some 
substance behind them -then Macsales 
may soar. Hardware developers will 
come up with Fixes for the major prob- 
lems. This will generate even more sales 
and more software. 

As that base market expands other 
developers will get into the field. Last 
fall at COMDEX we saw nothing but 
IBM PC clones: if the Mac proves 
popular. we'll see Maccompatible ma- 
chines everywhere: and since there's a 

considerable profit margin in the Macin- 
tosh price. competitors will be able to 
offer more features for the same money 
or. more likely. much the same features 
for a lot less. 

So: at the moment there's no compel- 
ling reason togeta Macintosh. If you're 
in the mood to enthrall a recalcitrant 
spouse or child who now hates com- 
puters. perhaps it's worth the price: but 
you can get a lot more utility for what 
the Macintosh costs. 

Things may be different later. but by 
then the clones will be appearing. Alex- 
ander Pope said, "Be not the first by 
whom the new are tried Nor yet the last 
to lay the old aside." It's still good ad- 
vice. Pournelle's Rule is: "If you're in the 
mainstream. the best business system 
is last year's state -of- the -art develop- 
ment system:' Whether or not Macin- 
tosh is in the mainstream, it's still a 

development system. I'd wait. 

WRITING MACHINES 

Half the people I meet want to know 
about the Mac. The other half are eager 
to learn about writing machines. "What: 
they ask. "do you recommend for a pro- 
fessional writer?' 

The easiest answer is "That depends: 
but I have a better one. "Almost any- 
thing:' 

Assuming that a writer is making a li v- 
ing. any decent computer system will 
raise productivity enough to pay for 
itself. Obviously. I have strong opinions 
about machines and editor programs: 
but in reality. any text editor is much 
better than typewriter and paper. 

There are three major considerations 
for a professional. First. do you like the 

keyboard and screen presentation? If 
you don't. you will probably get used 
to it: but you are going to be sitting 
there a long time, and it's worth extra 
bucks to get something aesthetically ap- 
pealing. Borrow the money if need be, 
but get a machine with a good "feer 
to the keyboard and well- shaped char- 
acters on the screen. Make sure the 
physical layout is suitable. I wear bifocal 
spectacles and thus dislike the usual 
screen. which sits too close so that I 

have to tilt my head back in order to 
read the display. My screen has big let- 
ters sits far away. and is at natural eye 
level. rd pay a lot to keep that setup. 

The second principle is Pournelle's 
Law: "If you don't know what you're do- 
ing deal with people who do: Buy your 
system from someone local preferably 
a dealer who's been in business awhile: 
someone you can get at with a baseball 
bat if need be. If you're not buying 
brand -name equipment. be sure your 
dealer is familiar with the manufacturer 
and has reason to trust it. 

Third be sure your system can run 
WordStar. 

I suppose that sounds like heresy. Not 
really. though. I'm not recommending 
that you write your books with Word- 
Star: just that you be sure your new 
system will run it. There are several 
reasons for this. First. you may some- 
day have to collaborate with another 
writer: and while it's unlikely that you'll 
both use the same text editor. it's very 
likely that you'll both know how to use 
WordStar. 

Then. too. there are all those Word- 
Star utilities. As an example. we're do- 
ing final editing of the first book in the 
Pournelle's Users Guide series. (Been 
Books, and watch for it: the cover by 
Robert Tinney is worth the price of the 
book.) After all the tirades I've launched 
against books without an index. I've no 
choice but to make one for mine. That's 
no mean task. so we've turned to the 
computers to aid us. By judicious use 
of the utilities furnished with Oasis 
Systems' The Word Plus, plus SuperDex. 
the indexing program distributed by 
Spite Software. we've made great 
progress -but SuperDex wants the 
book in WordStar format. 

That's no great problem. WRITE now 
comes with FILTER.COM. a program 
that will take a number of WRITE files 
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Before you work 
anywhere, take a 
look at the tools 
we work with. 

NASAS space shuttle. For Air 
Force officers working as electrical 
or aerospace engineers, the 
challenge is just beginning. In fact, 
from laboratories to lasers to 
launch pads, we have exciting 
projects and management 
opportunities very few employers 
can offer. 

For example, we are developing 
experiments that will be an 
important part of the space 
shuttle's cargo in the years to come. 
Experienced Air Force engineers 
will work as shuttle mission 
planners and as astronaut flight 
controllers. 

If you have an electrical or 
aerospace engineering degree, or 
soon will have, we may have a 

challenging future for you as an Air 
Force officer. It's a future that 
demands the vision and 
commitment of people like you. 
And it's vital to our country. 

For more information about Air 
Force engineering opportunities, 
mail the card. Or call toll -free 
1- 800 -423 -USAF (in California 
1- 800 -232- USAF). Better yet, send 
your resume to HRS /RSAANE, 
Randolph AFB, TX 78150. There's no 
obligation. 

A great place for engineers. 
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and concatenate them into one enor- 
mous WordStar file; or, of course, take 
a WordStar file and convert it into a 
series of linked WRITE files. FILTER is 

blindingly fast, too; so fast that for long 
WordStar files it's quicker to use FILTER 
to convert to WRITE, let WRITE refor- 
mat the file, and then reconvert back to 
WordStar, rather than use the WordStar 

global reformat command. We do have 
to use WordStar to generate the paper 
copy that the index refers to, though. 
Hence, the necessity for a system that 
runs WordStar. 

There are many other word -mashing 
utilities, such as Footnote, and nearly all 

of them want to work on WordStar text 
files. 

Low Prices * Low Prices * Low Prices * Low Prices 

MONITORS IBM PC 

Amdek 300 $139.00 INDIVIDUALLY 
Amdek 300A $159.00 CONFIGURED 
Amdek 310A $179.00 
Amdek Color I Best Price CALL FOR LOW PRICES 
Amdek Color II 

PGS -HX -12 
Best Price 
Best Price MULTIFUNCTION BOARDS 

PGS - MAX - 12 Best Price 
PGS -SR -12 Best Price AST I/O +Ser & Par $179.00 

AST Six Pack 64K $269.00 
PRINTERS AST Mega Plus 64K $269.00 

AST Combo 64K $269.00 

Epson FX80 $499.00 Quad board 64K $269.00 

Epson FX 100 $699.00 Hercules Graphic $359.00 

Okidata 92 A $465.00 Plantronics Best Price 
Okidata 93 A $765.00 Paradise Multifunction Card Best Price 
Okidata ML 84 $950.00 Orchid - Blossom Best Price 

Okidata 2410 Best Price 64K Ram Upgrade Kit $50.00 
Toshiba P1351 & 1340 Best Price 

MODEMS NEC Spinwriters 3550 $1850.00 
NEC Spinwriters 7730 $1999.00 
C -Itoh Starwriter 40CPS Best Price Hayes Smart Modem 1200 Best Price 
C -Itoh Printmaster 55CPS Best Price Hayes Smart Modem 200 Best Price 
Also available DX -15, HR -25 , HR -35 & Hayes 1200B Plug in Modem Card Best Price 
Starmicronics 

DRIVES 

Tandon TM 100 -2 $215.00 
Slimline Drives- Your Choice- Toshiba, Hitachi, 
Panasonic $189.00 

HARD DISK FOR IBM PC 

10 MB Hard Disk Sub System includes 
Software, Controller Cables, etc. 
Internal 
External 

$999.00 
$1099.00 

Many other products available, Please call for low - low prices! 

2640 Walnut Ave., Unit K, Tustin, CA 92680 
(714) 838 -7530, 838 -7531, 838 -7532 

(714) 838 -9503, 838 -9504 

Prices & availability subject to change without notice 
IBM PC is a registered trademark of IBM Corp. 
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THE REAL QUESTION 
A lot of those who ask my advice don't 
state their real question, "What's the 
cheapest computer you recommend ?" 
Fortunately, there's a simple answer to 
that one. 

For those without much money, 
there's no real choice. Unless you're will- 
ing to steal your software -a practice I 

don't recommend -you need a Kaypro, 
which has become both the VW and 
Chevrolet of the micro industry. Kaypro 
machines are rugged, reliable, and not 
very pretty. They come with plenty of 
software and will run more. Given my 
druthers, I'd scrape up the extra bucks 
for a Kaypro 4, but you can live with the 
2; and when you've outgrown it, you can 
still sell it for half what you paid. 

There are, I expect, a number of other 
low -cost reliable machines on the 
market. I can't know about everything. 
I do know the Kaypro line, and 1 have 
no difficulty recommending the ma- 
chines. 

Incidentally, a few months back l 

reported problems with the hard disk 
in the Kaypro 10. That turned out to be 
characteristic of some of the early 
machines: the software in ROM would 
falsely report disk errors when there 
were none. All those early ROMs have 
been replaced, and after its quick trip 
to the factory, our I O has behaved flaw- 
lessly. My friend Norman Spinrad chose 
a Kaypro 10 as his writing engine, and 
he's quite happy with it. 

Norman made his choice after play- 
ing around with most of the computers 
here at Chaos Manor. For a while, I 

thought he'd get an Otrona. The 
Otrona's built -in screen is too small for 
day -after -day writing, but its amber 
screen is excellent. You could do a lot 
worse than get an Otrona Attache, ex- 
ternal amber screen, and external hard 
disk. The big screen and hard disk form 
part of a permanent base, and the At- 
tache can be carried on trips. Inciden- 
tally, WordStar comes with both Kaypro 
and Otrona machines; and WRITE, my 
favorite text editor, is available for both. 

REAL PORTABLE 
It started with Pamela Clark. I noticed 
that wherever she went she carried her 
TRS -80 Model 100 lap -size portable. 
Then Phil Lemmons showed up with the 
NEC version. Both raved about how 

(continued) 
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HIGH TECHNOLOGY AT AFFORDABLE PRICES 
Dot Matrix Printers Modems 
C. Itoh Prowriter (8510) S 369.88 Hayes Micromodem Ile 5 259.88 STB Graphics Plus II 379.88 
C. Itoh Prowriter -2, (136 cot) 589.88 Hayes Smartmodem 300 239.88 STB Super RIO Plus (64K) 319.88 
C. Itoh Prowriter BPI 439.88 Hayes Smartmodem 1200 559.88 Tandon TM 100 -2 (DSDD) 229.88 
C. Itoh HotDot 509.88 Hayes 1200B (IBM -PC) 479.88 1 Titan Cygnus I/O (parallel) 149.88 
C. Itoh HotDot -2 (136 col) 729.88 Novation AppleCat 300 baud 229.88 Titan Cygnus I/O (RS -232) 169.88 
DMX -80 (Panasonic) 269.88 Novation AppleCat 1200 baud 419.88 TG Joystick 59.88 
Epson RX /FX /LQ Series CALL Novation SmartCat 103, 300bd 169.88 
Inforunner Riteman 309.88 Novation SmartCat 212, 1200bd 409.88 Apple II Peripherals 
Mannesmann Tally 180 -L 879.88 Novation Access 1 -2 -3 (IBM -PC) 409.88 ALS CP /M Plus Card (CP /M 3.0) ... 5 329.88 
Mannesmann Tally Spirit -80 329.88 USR Password, 1200 baud 369.88 AMT MicroDrive (half height) 219.88 
Okidata Microline 82A/83A CALL USR Password, 300 baud 159.88 Rana Elite -1 Disk Drive 259.88 
Okidata Microline 84 Step II CALL USR Telpac Software (IBM) 79.88 TBL Cooling Fan 59.88 
Macintosh Microline 92 CALL TBL Disk Drive Controller 69.88 
Okidata Microline 92 469.88 Monitors Titan Accelerator II 469.88 
Okidata Microline 93 699.88 Amdek 300G (green) S 144.88 Titan Memory Boards CALL 
92/93/84 Plug -n -Play ROMs for graphic Amdek 300A (amber) 159.88 Videx VideoTerm 239.88 
compatibility with IBM -PC CALL Amdek 310A (TTL, amber) 179.88 Videx UltraTerm (80/160 column) .... 289.88 
Star Micronics Gemini 10X 299.88 Amdek Color-1+ 319.88 Videx Enhancer II 109.88 
Star Micronics Gemini 15X 429.88 Amdek Color -2+ (12" RGB) 459.88 lic Microline 92 CALL 
Star Micronics Delta 10 439.88 NEC JB -1205M (amber) 159.88 lic Printer Cables CALL 
Star Micronics Delta 15 589.88 NEC JB -1201 M (green) 159.88 
Star Micronics Radix 10/15 CALL Princeton Graphics HX -12 509.88 Macintosh Peripherals 
Toshiba P -1351 1689.88 Princeton Graphics Max -12 199.88 Macintosh Microline 92 CALL 
Toshiba P -1340 CALL Quadram QuadChrome 529.88 Kensington Macintosh Starter Pak (swivel 

Roland DG -121 (green /amber) 149.88 stand /surge protector /dust cover) 69.88 
Letter -Quality Printers Roland DG -122 (green /amber) 179.88 Kensington Macintosh Modem CALL 
C. Itoh A -10 Starwriter (18 cps) S 549.88 Macintosh Software CALL 
C. Itoh F -10 Starwriter (40 cps) 1079.88 IBM -PC Peripherals 
C. Itoh F -10 Printmaster (55 cps) ... 1379.88 64K Memory (4164/200ns) 9 /pkg.... S 79.88 Accessories 
NEC 2010/2030 (18 cps) 749.88 AST SixPak Plus (64K) 299.88 EPD Lemon /Lime /Orange /Peach CALL 
NEC 2050 for IBM -PC (18 cps) 899.88 Hercules Graphics Card 379.88 Flip -n -File Diskette Box CALL 
NEC 3530 (33 cps) 1429.88 Keytronics 5151 219.88 Grappler+ Printer Card & cable 109.88 
NEC 3550 for IBM -PC (33 cps) 1779.88 Microsoft Mouse (parallel) . 149.88 Kensington MicroSaver(4 -plug) 59.88 
NEC 7710/7730 (50 cps) 1939.88 Mouse Systems PC -Mouse 219.88 Monitor Stand (tilt/swivet) 39.88 
Qume Series Printers CALL Paradise MultiDisplay 479.88 Pkasso -U Printer Card & cable 129.88 
Silver Reed EXP -770 (25 cps) 979.88 NEW! Quadram 384K Quadboard CALL Printer Cables 29.88 
Silver Reed EXP -550 (17 cps) 559.88 Quadram Quad 512 + (64K) 239.88 Quadram Microfazer Print Buffers CALL 
Silver Reed EXP -500 (12 cps) 439.88 Quadram QuadColor -1 219.88 Trace 80 col Sound Trap 129.88 
Smith Corona Memory Correct Ill Messenger Quadram QuadColor -2 229.88 Trace 132 col Sound Trap 189.88 
(12 cps) w /interface module 589.88 Quadram Parallel Card, RS -232C Card or 80 Column Printer Stand 39.88 
Star Micronics PowerType (18 cps) .... CALL Clock /Calendar Card 79.88 132 Column Printer Stand 49.88 

ADVANCED LOGIC SYSTEMSALLOY AMDEKANADEXASTCCSCARDCOC ITOHCOMREXCOLUMBIA DATA PRODUCTS 
CURTIS MANUFACTURING DATA PRODUCTS (IDS) DIABLO DTC EAGLE COMPUTERS EASIFEED EPD EPSON FRANKLIN COMPUTER 

HAYES MICROCOMPUTER PRODUCTS HERCULES COMPUTER TECHNOLOGY I NFORUNNER INTERACTIVE STRUCTURESJMM 
JUKI KENSINGTON MICROWARE LEADING EDGE LO MANNESMAN TALLY* M A SYSTEMS MICROSOFT* MILFORD NULL MODEM 

MOUSE SYSTEMS NOVATION NECOKIDATAORANGE MICROS PARADISE SYSTEMS PERFECT DATA PRINCETON GRAPHICS 
QUADRAM QUMEQCSRANA SYSTEM SROLAND DG SILVER REED SMITH-CORONA STAR MICRONICSTANDONTECMAR 

TITAN TOSHIBA USI US ROBOTICS VIDEX 

The right place for the right price 
If you live ti the New England area (or plan to visit there), you 
should drop by our Discount Computer Store. We're about 
one hour's drive from Boston, the ocean or the White Mountains. 
From Boston, just go up Route 3 to Nashua, NH, and take Exit 
7W (Route 101A). Were 5.1 miles from that exit, in Amherst NH. 
Take the next right after you see the Dexter Shoe factory outlet 
store. 

In fact, we're near a lot of New Hampshire's factory outlet 
stores, and with no sales tax you can save a bundle on com- 
puter equipment, shoes and whatever else strikes your fancy. 
We have several systems on display, as well as printers, 
modems and monitors, all at the same prices you see in our ads. 
And if you can't fit a purchase into your car, don't worry...we'II 
ship it free anywhere in the 48 contiguous states. 

No matter where you live- Boston or San Francisco -You 
don't have to strike out into the wilderness to save money. Take 
a short drive or drop us a line for the best advice and the best 
price on peripherals today. 

TECHNICAL SALES DESK 

(603) 881 -9855 
TOLL -FREE ORDER DESK 

(800) 343 -0726 
Hours: 9:00 to 5:30 EST, Mon -Fri 

FREE UPS ground shipping on all orders over $50 
(under $50 add $2.50 handling) 
Shipments fully insured at no extra charge 
MasterCard, VISA, American Express, Diners 
Club & Carte Blanche credit cards accepted 
No surcharges on credit card 
Credit cards are not charged until your order 
is shipped from our warehouse 
CODs accepted up to $1000 (add $10 for COD 
handling). Payable with certified check, money 
order or cash. 
Full manufacturer's warranty on all products sold 
1 -year extended warranty service is now avail- 
able for many products (just ask us) 
Sorry, no APO /FPO or foreign orders 

HIGH TECHNOLOGY AT AFFORDABLE PRICES 

THE BOTTOM LINE VISA 

MILFORD, NH 03055 -0423 TELEPHONE (603) 881 -9855 
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much time these things saved: you 
could work anywhere, even on an air- 
plane. 

At the BYTE Show, the Great Salt Lake 
Computer Company had a blowout sale 
on NEC PC -820IA lap -size portables, 
and I couldn't resist. Before I knew it, 
I'd plunked my plastic down and carried 
off the machine, which I immediately 
dubbed Percy. 

It's wonderful. 
On the way home from Chicago, I 

managed to write half of my Popular Com- 
puting column and part of this one. Oh, 
sure, Percÿs built -in text editor is a bit 
limited, but by gollies its good enough 
for text entry. I wrote about 4000 words 
on that airplane. 

Getting the text out was the simplest 
thing in the world. Percÿs documents 
are very complete. In particular, they ex- 

plain how to set the data rate, data bits, 
and stop bits for his built -in RS -232C 
port. The Golem, my CompuPro -8/16 
boat -anchor system, boasts a program 

called BAUDCOM that does the same 
thing for his RS -232C serial port. All I 

had to do was connect the two ports 
with a cable, set the system to 9600 bps, 
and let fly. The PIP utility on the Golem 
worked perfectly as the collector: I 

simply went 

PIP M:MYTEXT.TXT =TTY: 

and then followed instructions on how 
to send a file from the NEC PC- 820IA. 
The only tricky part was to send, from 
Percy's keyboard, a Control -Z character 
when he indicated that he was done 
sending the file. That immediately 
signaled "end of file" to the Golem, and 
he closed the file. Mission 
accomplished. 

The only real trouble with Percy is that 
he won't hold more than 7000 words of 
text before his memory is full. One solu- 
tion to that is the NEC cassette recorder 
you can buy with the PC- 8201A. This 
rides in checked luggage, to be dragged 
out in your hotel room. The problem 
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with that is that cassette transfer is slow, 
I don't really trust cassettes anyway. and 
there's no way to edit the text you've 
produced. I thought about that for a 

while. 
Then I did some experimenting: I tried 

sending text from Percy to Adeline the 
Otrona Attache. That worked. 1 also 
made a discovery: Percy fits nicely 
alongside Adeline in her ballistic nylon 
carrying case. This means I can stuff the 
NEC portable into the Otrona's bag until 
I'm on the plane: then retrieve the por- 
table for in- flight use while the Attache 
rests in the overhead rack. When I get 
to my hotel, I'll transfer the newly writ- 
ten text from Percy to Adeline, where 
I can edit away with WRITE. 

One note of caution: it's well known 
'in the trade that the Japanese are about 
to introduce a new generation of lap - 
size portables. I have enough upcom- 
ing trips to justify buying Percy - 
especially at sale price-lust for use in 
the next six weeks, by which time I'll 
have got my money's worth. Others with 
fewer trips and deadlines might want to 
wait a bit to see what's coming. 

BOTCH I? 

I get pretty involved at the West Coast 
Computer Faire. Sometimes that's re- 
grettable. For example, while I was 
distracted with something else, there 
was put into my hands the damnedest 
document I ever did see. It's called a 

Data Passport. It was accompanied by 
a flyer proclaiming, "We Speak Botchi:' 

All this comes from an outfit called 
Data Conversion Inc. The company 
claims to have the smartest data- trans- 
formation droids in the universe. For ex- 
ample, the flyer reads, "We're not your 
average bunch of yahoos. There is no 
data conversion problem we can't han- 
dle. Called MASTER DATASMITHS, our 
droids have a certain arrogant pride." 

What Data Conversion Inc. claims is 

the ability to transform and convert data 
from any media format to any other, 
and to do it "faster, less expensively, 
and more reliably than anyone else on 
the planet. Maybe even the Galaxy." 
Eight -inch, 51/4, 31/2, it makes no dif- 
ference: these chaps can convert it. 

They also have the oddest contract 
I've ever seen. For example, if the con- 
version attempt fails, they will either re- 
fund your money or keep trying "until 
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The Apple® 11e 

Dow Jones 
Investor's WorkshopTM 

If you venture on Wall Street, you have to know the territory 
Now a new software product from Dow Jones improves your 
"Street "smarts. 

The Dow Jones Investor's Workshop', developed especially 
for the Apple 11c, brings you: 

The latest stock quotes (delayed a minimum of 15 min.) 
and business news from Dow Jones News /Retrieval®, the 
leading online information service. 
Reports that show you exactly what your portfolio is 

doing, at the touch of a few keys. 

Charts* that give you a clear picture of your stocks' 
performance, helping you know when to buy and when 
to sell. 

Also Runs on the Ile and II Plus 
The Dow Jones Investor's Workshop runs on the Apple' IIe 

and II Plus, as well as the IIc It's so easy to use, you'll be 
creating charts and reports moments after you're up and running. 
With a suggested retail price of $149 and full support from our 
toll -free Customer Service hotline, the Investor's Workshop is a 

value any investor can appreciate. 
Now you can be "Street" smart. 

I)OWJOI ]eS 

p 240 

Software" 

For more information call 1- 800-345 -8500 ext. 240 (Alaska, Hawaii and foreign call 1. 215.789 -7008 ext. 240) or... 

send this coupon to Ms. Lynn Ftlippone, Dow Jones & Co., Inc., I?o. Box 300, Princeton, N.J. (18540. 

Name 

7fie chart in this ad (and, utcidently. in most 

Apple arts for the 11c) is a Price and Volume har 

chart that shows the performance of the Dow Jones 

Average over a six -month period. You can also 

construct kloving Averages and Trend Lines. 

IbwJonrs News/Retricsal is a n7;tstered trademark of 
Dowpsncs & Co, Inc. Dow Janes Investor's abrkshop 

is a trademark of Dow Jones & Co.. Inc. 

Apple and the Apple logo are registered trademarks 

of Apple Computer. Inc. 

Copyright il 198+ DowJones & Gmpanl: Inc. 

All Rights Reserved. 

Address 

City State Zip 

Phone Number( s) 
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the stinking droids get it right." In 

another section, they proclaim that "if 
any part of this contract is held to be 
brain damaged, the remaining terms re- 
main in force." They say they're willing 
to collect their fees in Planet Earth U.S. 

Dollars, monopoles, or antigravity belts. 
I haven't the foggiest notion of 

whether they can actually convert data 

or not; all I have to go on is the flyer 
and Data Passport. I find the documents 
impressive: professional writing, layout, 
and printing. Despite the humor, the 
contract is clear, precise, and fair. Since 
the arrival at Chaos Manor of New 
Generation Systems' Disk Maker I we've 
had no sticky data -conversion prob- 
lems, so I've no longer a need for the 

Graphics with Gray Matter. 

New GRAPHICS -PLUS GP -29. Big Features. Little Cost. 
The GP -29 delivers the graphics 

and text versatility of powerful, 
expensive terminals at significant 
cost savings. And you can buy 
the GP -29 as a ready to use termi- 
nal or as a retrofit board for the 
Zenith Z29. 

Expand your applications with 
dual plane graphics. Create images 
with "shades of gray." Overlay 
two separate images. Animate the 
images. Store multiple images in 
local memory. 

The GP -29 gives you low cost 
graphics you never imagined possi- 
ble. 1024 x 500 hi -res and 512 x 250 
lo-res selectable resolution. 128k of 
display memory. And our dedi- 
cated graphics processor provides 
selective vector erase, area erase, 
area fill, area move, arc drawing, 
pan and zoom. 

You also get Tektronix 4014 com- 
patibility as well as DEC VT100 and 
VT220 compatibility. 

Enhanced Text Too! 
The GP -29 offers four selectable 

display formats: 80 and 132 col- 
umns with 24 or 49 lines. Off - 
screen scrolling memory. Storage 
for pages and pages of text. Off - 
line editing capability. Double high 
and double wide characters and 
much, much more. 

Plus, you get operator conven- 
ience features like "plain English" 
set -up menu, easy to use program- 
mable keys, local function keys, 
transparent mode and non -volatile 
memory. And a serial printer port 
is standard. Call or write today to 
place your order. 
GP -29 retrofit f orZenith Z29 S 995. 
GP -29 complete terminal 1695. 
Optional long -persistence CRT 95. 

Northwest 
Digital Systems 
P.O. Box 15288, Seattle, WA 98115 
(206) 524 -0014 

GP -19 board for the Zenith Z19 terminal is also available for 5695. 
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Master Datasmiths' services; but if I did, 
I wouldn't hesitate to let them take a 
whack at it. Incidentally, they advertise 
that the first disk conversion is free. 

MILLIONAIRE AND OTHER VICES 

The word is that so many hackers at the 
Benton Harbor facility of Heath Com- 
pany were playing Millionaire that the 
supervisors had to put severe restric- 
tions on when the game could be 
played. I believe it. Millionaire is 

addictive. 
Millionaire is a stock -market simula- 

tion, and its worth playing just to learn 
about margins and options; indeed, l 

suspect that students would learn about 
as much from playing Millionaire and 
Blue Chip Software's companion games 
Tycoon (commodity- market simulation) 
and Baron (real- estate investment) as 
they ever learn from Econ 101. (For my 
sins, I was once required to teach Econ 
101, so I have some right to that 
opinion.) 

In any event, Millionaire is easy to 
learn and fun to the point of addiction. 
Try it. You'll like it. 

PETER FLYNN'S NOTES 

There's no way to bring order to Chaos 
Manor. That doesn't stop Peter Flynn, 
our new editorial assistant, from trying. 
Peter's job is undefinable: basically, he 
gets paid to be interrupted. One of his 
primary missions, though, is to make 
notes for my upcoming columns. From 
time to time I'll include some of them. 

MIE SWEET -P STORY 

Peter's notes begin: "A couple of 
months ago I brought out the Sweet -P 

Plotter for reviewing. Ignoring the direc- 
tions, I proceeded to test out the unit 
with the AUTOCAD software. Everything 
seemed to work fine. After carefully ex- 
amining several drawings, I noticed stray 
lines between points that should not 
have been connected. When I took 
apart the printer the problem was ob- 
vious. The solenoid spring was not 
exerting enough force to properly 
return the pen to the upright position. 

"I sent a letter to Enter Computer re- 
questing a new spring. A couple of days 
later they called, and after listening to 
my description of the problem, asked 
us to send the plotter back for repair. 
Instead I put it away, since the BYTE 

(continued) 

www.americanradiohistory.com

www.americanradiohistory.com


StarPolish " 

Polished WordStar® is a Sight to Behold! 
i I 

RM PARA 
ER L,MARG, 

ÁRFÌ 
LEAßG, 

iìRREPLACE 

E N BLOCK 
BLOCK 

----t----t-------- 

RE D FILE 
ET L,MARG 
ET RAMA RC 

Ì+ONLY ND 

Ell LINE 

ND BLOCK 

EL BLOCK 

'F3 EW LINE 
F EAD FILE 

F5+ I T 

'F REPLACE ALL 

USTIFY CWOFF 
F8 IDE MARK 

eEL BACK 
etEL LIME 
í-# ET TAB 

LEAR TAB 

ICK SERI 
BLOCK RFC 

OPY BLOCK tri'FIQ BOTTOM LIFE 

StarPuIishTh On- screen attributes include: 

Mama, italics underline 

subscripts 5IPerSCripts 

and c inatiuns 

Technical Characters: 

r f'Y 
ás004EC"3k116£+i3frCs?c'=v i . iit tiTaNüfir i1la1lM i7 i,rl9:iäar:4 lil@,' _ils 

What You See is What You Get...and MORE 
On- Screen Enhancements: 
With Color Adaptor and Monitor: 

Bold, underline, sub and superscript, italic, 
and technical 

With Monochrome Adaptor: 
Bold and underline. Others indicated on status line 

Custom Level 3 Help Screen 
Replaces need for keyboard template for 
keystroke savings 

WordStar Compatibility - No Retraining 
Keystrokes 

User has option of keystroke saving techniques 
Files 

Old WordStar files accessible 
Polished WordStar files accessible by 
standard WordStar 

Utilities 
Use of MailMerge ®, SpellStar ®, Starindex® is 
not affected 

Printer Support Enhanced Too! 
Get the most from your dot matrix or ink jet printer 
without worrying about an assembly language patch. 
A menu of popular printers gives you automatic 
installation of all features. A custom installation 
question /answer session is available for printers not on 
the menu. 

Versions Now Available For: 
IBM PC® and PC -XT" 
PC Compatibles 
Victor 9000® 

$125.00 
Md. Customers add 5% Sales Tax 

We've made WordStar a lot more likeable! 

StarPolish is a trademark of TDI Systems, Inc. 
WordStar, MailMerge, SpellStar, Starindex are registered trademarks of 

MicroPro International Corp. 
IBM PC and PC -XT are registered trademarks of International Business 

Machines, Corp. 
Victor 9000 is a registered trademark of Victor Technologies, Inc. 
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deadline was coming up and I had other 
things to do. 

'IWo months later while organizing 
the attic storage I stumbled into the 
Sweet -P shipping box. My fascination 
with plotters convinced me to ship it out 
for service. After packing up the unit, 
I called Enter Computer for a return 
authorization number. Instead. I got Bill 

Winklepleck on the phone who walked 
me through an inspection and at- 
tempted repair. After opening the unit. 
he had me stretch the spring. However. 
the one we have is shot. No amount of 
stretching will rejuvenate it. 

"While I was replacing the cover, it oc- 
curred to me that the Sweet -P is one 
elegantly designed piece of equipment. 
With help over the phone, almost any 
novice should be able to repair one. 

There is not even any easy way one can 
electrocute oneself. Mr. Winklepleck is 
sending a new set of springs: 

He did, too. Alas, one of the staff 
couldn't resist opening the box and 
managed to lose the spring, so we had 
to get another. 

The Sweet -P is an excellent piece of 
machinery, easy to hook up and use; 
and it's no great trick to replace that 
bad spring, assuming that people 
around here will mind their own busi- 
ness long enough to let it be done .. . 

R WAY 

We're looking for a new database. 
Things have got into a mess, and we're 
hoping to get some inventory and file 
location control. 

One product Peter examined was 

R:Base, from Microrim of Bellevue, 
Washington. You've probably noticed 
the ads, which contrast "d way" with 
"R way" of doing things. Peter con- 
cludes: "Powerful but not worth the ef- 
fort if all you need is simple file manage- 
ment. Good if it is to be used very often. 
The tutorial will not easily teach a com- 
plete novice. The structure of com- 
mands will take a lot of getting used to 
for someone not accustomed to large 
databases. If there is someone in an 
office who will undertake the work to 
learn this program, he /she will be well 
rewarded for the effort (provided that 
the office has use for relational 
information):' 

My own examination of R:Base was 
pretty superficial, but I agree with Peter. 

(continued) 
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Applicard Not available 
Personal Computer Products Inc 
16776 Bernardo Center Dr. 

San Diego, CA 92128 
(619) 485 -8411 

Baron S59.95 
Millionaire S 59.95 
Tycoon S59.95 
Blue Chip Software 
6744 Eton Ave. 
Canoga Park, CA 91303 
(818) 346 -0730 

COBOL Syntax Checker S7500 
UNIX System V for 68000...S43,000 
AT&T 

222 Broadway 
New York, NY 10038 
(800) 828 -8649 

Data -Conversion Service Contact 
Data Conversion Inc. for rates 
6310 Caballero Blvd. 
Buena Park, CA 90620 
(714) 522 -7762 

FILTER.COM 
(on disk with other filters) ....532.50 
Workman and Associates 
112 Marion Ave 
Pasadena, CA 91106 
(818) 796 -4401 

Gold Card Not available 
Digital Research 
POB 579 
Pacific Grove, CA 93950 
(408) 649 -3896 

Kaypro 2 51295 
Kaypro 4 51995 
Kaypro 10 52795 
Kaypro 
533 Stevens Ave 
Solana Beach, CA 92075 
(619) 481 -4318 

Macintosh 52495 
Apple Computer 
20525 Mariani Ave. 
Cupertino, CA 95014 
(408) 996 -1010 

NEC PC -8201A 5599 
NEC Home Electronics 
1401 Estes Ave. 
Elk Grove Village, IL 60007 
(312) 228 -5900 

Otrona Attache 52995 
Otrona Corp. 
4755 Walnut St. 
Boulder, CO 80301 
(303) 940 -3445 

R:Base 5495 
Microrim Inc. 
1750 112th Ave N.E. 
Bellevue, WA 98004 
(206) 641 -6619 

S -100 I- megabyte Board $2449 
Z -100 High- Performance MemoryS2250 
Macrotech International Corp. 
9551 Irondale Ave 
Chatsworth, CA 91311 
(818) 700.1501 

SuperDex Document 
Indexing System 559.95 

Spite Software 
13531 SE Foster Place 
Portland, OR 97236 
(503) 224 -0137 

Sweet -P Plotter 5695 
Enter Computer 
6867 Nancy Ridge Dr. 
San Diego, CA 92121 
(619) 450-0601 

TRS -80 Model 100 5799 
Radio Shack 
1800 One Thndy Center 
Fort Worth, TX 76102 
(817) 390 -3011 

Trump Card 5995 
Sweet Micro Systems Inc. 
50 Freeway Dr. 

Cranston, RI 02910 
(401) 461 -0530 

turbo Pascal 549.95 
Borland International 
4113 Scotts Valley Dr. 
Scotts Valley, CA 95066 
(408) 438 -8400 

WordStar 5495 
MicroPro International 
33 San Pablo Ave. 
San Rafael, CA 94903 
(415) 499-1200 
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THE MI -286 DUAL CPU BOARD IS AT LEAST 

TWICE AS FASTAS COMPUPRO'S 8085/88... 
AND [TS A DIRECT REPLACEMENT! 

The 20- second revolution. It only takes about 20 seconds to bring your S -100 system up to its ultimate speed/ 
power potential. Just pull out the old fashioned 8085/88 board and plug the MI -286 in its place.That's all there is to it. 

You're off and running with more power than ever before. 
The 80286 and Z- 80H.The MI -286 is the first dual -CPU board using the new, high speed Intel 80286 coupled 

with a Z -80H. It is designed for use with a variety of operating systems, including MP/ M 8 -16. It will support all your 
current 8086/88 and Z- 80/8085 software. It can accommodate an optional 80287 math co- processor. In short, it gives 

you the best of both worlds. 

Add more users.The MI -286. It improves throughput so dramatically you can add those extra users you've 
always wanted. It carries S -100 technology to its logical limit. And it only costs $1395!* 

Upgrade your S- 100.The MI -286 is only one of Macrotech's products designed to maximize the performance 
of your S -100 system. The MAX Dynamic Memory gives you up to 1 Mbyte of memory for your system memory 

and virtual disk applications. ADIT lets you control up to 16 different 
terminals, modems or printers from a single slot in your S -100 bus. And our 

static board is the S -100 world's first 1/2 Mbyte static memory. 
Call or write us today, and find out how easy it is to 

upgrade your S -100 system. 

Macrotech International Corp. 
9551 Irondale Avenue 
Chatsworth, CA 91311 
Phone: (818) 700 -1501 
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PC, personal computer has become a 
commodity product. It is just like a personal car. 
It has limitations and problems. People expect PC 
to do more than it can do. 

JC is a growing computer. The superb 
architecture can offer you painless expansion for 
your organization. If your computer must be able 
to grow as you grow, JC is your only choice. 

JC computers have been available thru our 
world -wide dealer network since 1979. The 
installed base of computers is now reaching 
10,000 units. Our latest addition features a multi - 
user, multi -processor system, based on our 80186 
master /slave processor modules. It runs under 
TurboDos 1.4 operating system with PC /DOS 
emulation. 

JC users agree that our computers truly offer 
expandability, low cost, and high performance. 

If you want to know more, contact us. Let one 
of our professional dealers help you. They will 
hold your hand until you get solutions, not 
problems. 

JC SYSTEMS 
HIGH PERFORMANCE COMPANY 

JC INFORMATION SYSTEMS, INC. 
469 Valley Way 

Milpitas, CA 95035 
(408) 945 -0318 

TWX 910 -381 -7041 

TurboDos is a trademark of Software 2000, Inc. 
PCIDOS is a trademark of IBM Corporation. 
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When 1 get Footfall finished, I'm going to 
do a systematic comparison of data- 
base programs; that will probably in- 
clude some of the integrated packages 
that combine word processor, database 
management, and spreadsheet calcu- 
lator into one monster program. Until 
then, I suppose we'll just have to limp 
along. 

MAYBE WE SHOULDN'T WORRY 

I remain impressed as all get -out with 
AT&T's hardware, especially the desktop 
3B2 (see last month's column). I'm not 
so impressed with the rest of what the 
company's doing. 

Today 1 received two AT &T press 
releases. The first announces a COBOL 
Syntax Checker. This thing will run on 
the UNIX System V (AT &T's standard 
"commercial" UNIX). Its mission is to 
"reduce the chances of a program be- 
ing rejected due to syntax and simple 
semantic errors. As a result, expensive 
mainframe central processing unit (CPU) 
time is reduced:' 

"The product, available in source 
code under license agreement with 
AT&T. is priced at $7 500 for the first CPU 
and $3750 for each additional CPU." 

More on that in a moment. The sec- 
ond press release announces UNIX Sys- 
tem V for the Motorola 68000 micro- 
processor chip. Under a series of agree- 
ments with Motorola (68000), National 
Semiconductor (16032 and 32032), In- 

tel (iAPX186), and Zilog (Z80000), each 
firm is supposed to port UNIX System 
V to its own chip. Motorola was the first 
to finish. 

The press release then quotes AT &T 

software systems vice -president Tom 

Crowley: "The microcomputer market 
has been eagerly awaiting the results of 
last year's announcement lof the agree- 
ments'. The wait is now over. With this 
product, the power and versatility of 
UNIX System V will now be available for 
a wide range of microcomputers em- 
ploying the MC68000." 

Then comes the kicker. "The product, 
available in source code under license 
agreement with AT&T, is targeted to the 
growing number of resellers who are 
building hardware and software prod- 
ucts around UNIX System V. Priced at 
$43,000 for the initial CPU and $ 16,000 
for each additional CPU ..:' 

That's source code, though. I called 
the follow -up number on the press 
release: after four hours, I still wasn't 
able to get a consistent story on the 
license fees computer manufacturers 
would pay for UNIX object code. It turns 
out to depend on the number of end 
users and can go as high as $3500- 
$7000 per machine sold. 

Foo. 
The mountain has labored, and didn't 

even produce a mouse. This may fly in 

the minicomputer market, although if it 

does, the minicomputer people aren't 
paying much attention to the micro 
world. 

For that matter, who wants a COBOL 
Syntax Checker for $7500? I wouldn't 
want one at any price, but I know 
darned well that I could write a pretty 
good COBOL Syntax Checker to run on 
a micro. I'd write it in 'lUrbo Pascal or 
Modula -2, and it sure wouldn't cost 
$7500. 

Maybe Apple was right in going for 
profit rather than market share. With 

bizarre prices like those, AT&T is no 
threat to anyone in the micro world. Can 
you imagine Concurrent CP /M selling for 
$3500 a shot? Absurd. But I guess the 
minicomputer world puts up with it. 

For instance, a couple of years ago I 

read about a database program for sale. 
The price was $795 for the MS -DOS ver- 
sion: $600 to $2000 for the 68000 UNIX 
version: $ 12,000 to $48,000 for the DEC 
PDP -I I version: $24,000 to $48,000 for 
the VAX: and $48,000 to $96.000 for an 
IBM mainframe. 

Given that I could buy a pretty good 
micro for $ 5000, my question when I 

read that was, what could I get running 
this on an IBM mainframe that l couldn't 
have got from 20 micros? Or what does 
the DEC PDP -I1 do for me that I can't 
do with a 68000? If I went the micro 
route, I'd have hardware and all for the 
price the mainframe or minicomputer 
EDP shop manager paid for the soft- 
ware alone. 

The article didn't tell me the reasons 
for this odd price structure. I assume it's 
what the traffic will bear: I doubt the 
database -management system required 
50 times as much work for the main- 
frame version as it did for the 68000 
version. Yet, apparently, these prices are 
traditional among mini and mainframe 
users, and no one sees them as alarm- 
ing. 

I expect AT&T is in for a shock. 

JUST LOTS OF MEMORY 
A while back the Macrotech troops 
came over, and as I watched, they 
pulled all the memory boards out of the 
Golem and dropped in their 1- megabyte 

(continued) 

Only one microcomputer statistics package has all these features: 
Real relational database management Programmable report generation and data 

transformation. A full range of graphics, univariate, and multivariate statistics (including 
MANOVA and multidimensional scaling) As many digits of accuracy as any mainframe 
statistics package 

Do any competitors come close? Write or call us for detailed brochures and published 
comparative reviews. SYSTAT - The System for Statistics 

SYSTAT 6 3 MSIN S REET,E ILX 60202 (312) 864 -5670 
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dynamic memory. After, a couple of 
false starts -the Golem is, after all, run- 
ning CP /M -8/16 enhanced by Tony's 
black -magic improvements, and the tim- 
ing was a bit tricky- everything fired up 
and ran. 

The Golem has a hard disk, 8 -inch 
disks, a 51/4-inch disk, and a megabyte 
of RAM (random- access read /write 
memory) disk; if their board will drop 
into that and run, it should go with any 
CP /M system. 

It's been running for a month now. No 
glitches, and it's a lot of memory. 
Macrotech is no longer the cheapest 
source of memory: AT&T will sell you 
memory at $2200 a megabyte, some- 
what less than Macrotech asks for the 
1- megabyte board. On the other hand, 

AT&T makes memory only for AT &T 

machines, so the lower price won't do 
you much good: meaning that, as a 
practical matter, Macrotech provides 
the most bang for the buck. 

We also have one of Macrotech's big 

boards in Zorro, our Z -100. The com- 
pany provides software to let you use 
some of that memory as RAM disk, 
something the Z -100 sorely needs. 
That's been running for over a month, 
too, with no problems. If you need 
memory and don't want to pay the price 
for static, Macrotech is no bad place to 
turn to. I've been talking to key people 
there for a couple of years now, and 
they've always been straight -arrow 
aboveboard. If they have problems with 
a product, they tell me. 

I still have minor misgivings about 
dynamic memory, and now that I've 
given the Macrotech board a fair test, 
I'm going back to my CompuPro static - 
memory boards; but I admit that's prob- 
ably pure prejudice. The Macrotech 
board will stay aboard Zorro, so we'll 
have more tests. 

THE BENIN DER I GET 

Every Monday the BYTE staff in Peter- 
borough sends me a huge Federal Ex- 

Printer sharing systems for multiple 
computers and printers. 

110 

Add MultiSpool- the 
hardware spooler 
that's truly flexible. 
Now, thanks to MultiSpool, 
there's no more need to 
buy individual spoolers, no 

more wasted computer time or 
memory.With its enormous memory- 
sharing power, this dynamic six -port 
switchingdevice not only lets you network 
any combination of computers and 
printers; it also provides the spooling 
functionwithin that network. 

With its 60K of buffer memory, con- 
trolled by 4K of memory management 
firmware, MultiSpool can orches- 
trate up to five computers or 

five printers simultaneously. Only this 
degree of flexibility can meet the 
ever -changing port- expansion needs 

of today's multiuser environment. 
Note, too, that MultiSpool mixes 

four serial and two Centronics - 
compatible ports. It also 
handles X -on, X -off protocols 
and DTR. So, with the unit's 

dipswitch, you can configure 
each port to accommodate either 

a computer or printer; andyou can 
define the discipline of that port. 

Best of all, MultiSpool sells for 
just $995.00- even less if you don't 

need all six ports. And that, we're 
sure, is music to your ears. 

A BC DE 
, ,...r s-..-:.- .. 

gital Laboratories Inc. MultiSpool 

digital Laboratories Inc. 
600 Pleasant Street, Watertown, MA 02172. (617) 924 -1680 
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press box of my mail from the previous 
week. It's always full of good stuff, but 
lately there's been (along with about 10 

pounds of mail) more software than 
ever. I note there's a trend toward inte- 
grated software, which combines a 
spreadsheet, editor, and database. 
We're trying to select a package. 

Meanwhile, Shirley, the CompuPro 
four -user Model 10, is alive and well, 
although not much used until the archi- 
tects and construction people get 
through building the new upstairs office 
suite; after that, Shirley will become the 
prime machine for John and Peter. I'll 

reserve one of the user ports for myself, 
simplifying communications and access 
to the downstairs troops. 

We have the TI Professional PC, which 
has one of the nicest keyboards I know 
of and a lot of excellent features; and 
I'm told that the Zenith Z -150 IBM PC- 
compatible should arrive in the next day 
or so. I hope to do some hard com- 
parisons of the two systems; they both 
have some excellent features, and I have 
every reason to think that, depending 
on your needs, one of these is the clone 
to buy if you want a PC -DOS system. 
The Zenith is somewhat more compati- 
ble with the IBM; the TI Professional has 
a bunch of interesting features, includ- 
ing voice recognition. A full report Real 
Soon Now. 

There's still the Sage IV: I'm expecting 
some S -100 boards from Lomas; the 
software pile is growing; CompuPro has 
announced that Tony Pietsch's new 
S-100 IBM- compatible video board, with 
both color and high resolution, will be 
shown at the Atlanta COMDEX next 
week: I'm learning more about Percy: 
Alex has been happy with the U.S. 

Robotics 300 /1200 -bps modem we got 
at the Priority One blowout sale: and I 

love Thinktank, except for the stupid 
copy -protection scheme, which, inciden- 
tally, I've just learned to defeat. 

I'm really trying to keep up. 

Jerry Pournelle welcomes readers' comments 

and opinions. Send a self -addressed, 

stamped envelope to Jerry Pournelle, do 

BYTE Publications, POB 372, Hancock, 

NH 03449. Please put your address on 

the letter as well as on the envelope. Due 
to the high volume o f letters, Jerry cannot 
guarantee a personal reply. 
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MODELPC-200 
DOS/BAIC 2.00 e 1983. SMA, A I I Rights Reserved 

PrISc 

The $14.95 Peripheral 
That Puts Your Computer's Commands Where They Belong 

And Your Manuals On The Shelf. 

Pr1SC ®®® 
enrw n.r Irswrl 

Now, you can command new computer 
productivity Discover how much easier your 

personal computer is to use when the commands are 
at yourfingertips. PC- DocuMaterm keyboard templates can 

save you time and frustration. You can recall needed 
commands, options and formats. Quickly. 

Professionally designed and comprehensive. Each 
PC- DocuMate template has been designed by a software 

expert. Commands are logically and functionally organized 
soyou can get the mostfrom you r software. And ourtemplates 

are comprehensive reference aids which use both sides to 
document a product or a system. Completely. 

Durable and guaranteed. PC- DocuMate 
templates are silk- screened onto durable, non -glare 
plastic to our exacting specifications. Each template 
is printed on both sides and color- coordinated 
to complement your PC. And your satisfaction 
is guaranteed. Fully. Or your money back. 

Save time and enjoy greater productivity. Order your 
PC- DocuMate without delay. 
Lower prices for better design. With PC- DocuMates, you 
get two-sided templates for less than a single -sided template 
from other manufacturers. And you get a better designed 
template. Order direct or ask your local dealer. 

PC- DocuMates now available... 
IBM PC /XT & COMPAQ - $14.95 

DOS /BASIC 2.0 & 2.1 DOS /BASIC 1.1 Lotus 1 -2 -3 Symphony dBASE II d BASE Ill Framework 
WordStar MultiMate 3.20 VisiCalc Multiplan 1.00 or 1.06 Volkswriter Deluxe SuperCalc3 PeachText 5000 

EasyWriter II Turbo Pascal WordPerfect Do -It- Yourself 

COMMODORE 64 - $12.95 
BASIC & more Calc Result EasyScript Quick Brown Fox Do- It- Yourself 

(CBM 64 templates are printed on one side only.) 

IBM PCjr. - $12.95 
DOS /BASIC2.1 MultiMate dBASE II Do- It- Yourself 

APPLE Ile - $14.95 
WordStar VisiCalc dBASE II AppleWriter II Quickfile Do- It- Yourself 

If your favorite software package is not shown here, you can order our 11 Do- It- Yourself" template (which includes a special pen and eraser) 
and develop your own custom keyboard template. 

Our Guarantee. Use yourtemplate for2o days. If you are not completely satisfied return it to us (undamaged) fora full refund. 

HOW TO ORDER:Send personal check, money order or MasterCard /VISA credit card information. Please add $1.50 for shipping and handling per order; 
foreign orders must add $5.00 per unit (except Canada). US funds only. Sorry, but no COD's. NC residents add 4% sales tax. Corporate quantity discounts 
available. Dealer inquiries invited. And for faster service on credit card orders... 

Call Toll Free 
1-800-762-7874 

(In North Carolina) 919- 787 -7703 

SYSTEMS MANAGEMENT ASSOCIATES 
3700 Computer Drive, Dept. Y -2 
Raleigh, North Carolina 27609 

The following trademarks are acknowledged... IBM Corp.: IBM, IBM PC /XT 8 PCir. Ashton -Tate: dBASE S, aBase III, Framework; Information Unlimited Software, Inc.: EasyWriter II; Lotus Development Carp_ Lotus 
1-2 -3, Symphony; SoftWcrd Systems, Inc.: MultiMate; Microsoft Corp.: Multiplan; PeachTree Software, Inc.: PeachText 500Q Sordm Corp.: SuperCald; Litetree Software, Inc.: Volkswriter; MicroPro International Corp.: 
WordStar, OuikTex: Quick Brown Fox; Handic Software, ab. Calc Result; Commodore Business Machines, Inc.: EasyScript; VisiCorp: VisiCalc; Apple Computer, Inc: Apple Ile, AppleWriter II, Quickfile; Borland 
International, Inc.: Turbo Pascal; Satellite Software International, Inc.. WordPerfect. 

PC- DocuMate is a trademark of Systems Management Associates. ©SMA 1984 Circle 296 on inquiry card. 
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SCIENTIFIC COMPUTING 

Dear Jerry. 
I suppose I shouldn't be as surprised as I am 

by your reply to lay Pasachoff's letter in the 
April BYTE (page 404). I'm still waiting to see 
in your columns or anywhere in the microcom- 
puter industry a serious appreciation for the 
computing needs of scientists and engineers. 
After all, we've paid our dues: computers 
weren't invented by programmers but by a 

bunch of guys who called themselves "radio 
engineers" Indeed. anyone who understands 
the needs of the scientific user would never 
state that FORTRAN is good only for "quick and 
dirty answers to specific problems" or that 
BASIC is just as good. 

Among the many limitations of Pascal or 
Modula -2 for scientific work is the lack of a 

straightforward way to do complex arithmetic. 
Contrary to the view of most programmers, who 
often have a mathematical or engineering back- 
ground and should know better, complex num- 
bers are not an aberration but are at the core 
of engineering mathematics It is ironic that 
microcomputers, whose performance depends 
so strongly upon complex arithmetic, can't do 
that same arithmetic in a convenient manner. 
Unless they have a full- feature FORTRAN com- 
piler. that is. a commodity as scarce as oyster 
toenails. 

I suggest that you try to write a general - 
purpose complex matrix -inversion subroutine 
in BASIC. Pascal. or Modula -2 or, better yet, 
evaluate a Hankel function of a complex vari- 
able. It will give you a new appreciation for 
FORTRAN. 

STEVE MAAS 
Torrance, CA 

If, God forbid, I were ever to have to evaluate 
a Hankel function of a complex variable, I 
would probably turn first to APL. 

Fortunately, I don't have such specialized 
problems. However, skilled programmers tell 
me there are ways to accomplish complex 
arithmetic in Pascal and more particularly in 
Modula -2. The library routines are not all that 
easy to write: but once written, they can be 
employed in a straightforward manner. 

It's undoubtedly easier to write the pro- 
grams you describe in FORTRAN. However; 
the structure (or lack thereof) makes FOR- 
TRAN programs hard to understand and 
harder to maintain; and the lack of type check- 
ing allows some pretty subtle bugs to creep 
in If you know that the FORTRAN routine 
you've written does what you want and 
nothing else, fine: but im not sure how to 
know that. 

It's a philosophical difference: but I'd rather 
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wear a straitjacket while programming and 
have the compiler catch my errors, than pro- 
gram in free form, have it compile fine, and 
then later discover the program isn't doing 
what I thought it would. -Jerry 

A MOST FABULOUS OBJECT 

Dear Jerry, 
I enjoy your column ... Umm ... Each 

month I wait in eager anticipation with my 
knuckles hard and white. As the mail arrives 
each day ... No, no, this is all wrong. How 
about, some times. as I'm thumbing through 
BYTE, trying to decide what I have time to read, 
I find myself reading your column. Yes, I think 
that's it- clear, honest, a little bit slang yet to 
the point. 

In April (somewhere after December for peo- 
ple in lead time) you mentioned something that 
really caught my attention. I believe it may be 
at least a partial cure for my serious psycho- 
logical problem. You see, I have this passion 
for ... no ... oh . .. please ... here it comes 
again, that terrible madness ... 

I must have that Omnisphere!! Give it to me!! 
You must, even now I can see you, fascinated. 
thoroughly enjoying its mystical glow, I must 
have it! Oh. umm .. . 

Sorry, uh, I'm okay now, it just happens now 
and then. Oh, you don't need to worry. I'm not 
really dangerous or anything, but I might stay 
more calm if you were to give me the address 
of the Orb Corporation. I would like one of my 
own. 

Please. keep up the good work (play if you 
like) and by all means enjoy the Omnisphere 
a bit for me. Oh, one more thing, the white zone 
is for booting and unbooting only, no ... The 
red zone is for loading and ... Oh, uh, well .. . 

MICHAEL AICHLMAYR 
Tacoma, WA 

Actually, I don't blame you. It really 6 the 
most fabulous object in the entire universe . . . 

and does have a calming effect. I'll go touch 
mine for you. 

The Omnisphere is available from The Orb 
Corporation, 125 Elm St., New Canaan, CT 
06840, (203) 966 -4392. It is not cheap. I also 
understand there may be a waiting list. -Jerry 

WRITING TOOL 

Dear Jerry. 
For two years now I have been looking at 

computers and reading computer magazines. 
To familiarize myself with the basics, I bought 
an Atari 400 at the time they still cost more than 
$2 50. I have learned programming in BASIC on 
the Atari, Apple. and the IBM PC. Still, I am 

unable to make an intelligent decision about 
buying a computer. 

I am a technical writer and editor of a tech- 
nical trade journal. My needs, I thought, were 
simple. I wanted a creative tool that would allow 
me to get organized and help me with my work, 
which is substantially more than simple word 
processing. Is that too much to ask from a com- 
puter? Whenever I walk into a computer store, 
I am overwhelmed by the enthusiastic sales 
pitch extolling the virtues of letter -quality print, 
spreadsheets, and graphics programs spitting 
out bar and pie charts. 

In the course of my work, I do normal alge- 
braic calculations and make numerical lists and 
plot curves, eventually integrating them into my 
articles. Occasionally, I do surveys and come 
up with relatively simple statistical curves and 
trend analyses that also must be integrated in- 
to the articles. Finally, I have a moderate data- 
base requirement, keeping track of a few hun- 
dred companies. Based on my research and the 
current state of the art, it seems that I would 
need many different software programs and 
would not have a chance to integrate them. To 

the best of my knowledge, I would forever be 
swapping disks, trying to keep track of what is 
where in what form and on what file. 

It should be worthwhile for somebody to 
come up with integrated software to do this 
kind of work. Besides writers, it would also 
apply to college students. That ought to be 
worth something. In any case, would you ad- 
vise me if there is anything that comes dose 
to my requirements? That is, of course, within 
my budget of $3000 -$5000. 

TAMAS FRECSKA 

Cincinnati, OH 

As the customer base grows (seemingly with- 
out bounds), there's getting to be a lot of soft- 
ware for the IBM PC and clones. I'd expect you 
to be able to find a package to meet the needs 
you describe. We're about to see a wide blos- 
soming of integrated software. Realistically, the 
best will probably be generated for IBM PC 
systems and work -alikes. 

Of course, that kind of computer power isn't 
free: to save you swapping disks, for instance, 
you'll need a hard -disk system. Now that we 
have ors, I can't think how we lived without it. 

There are literally dozens of systems within 
the price range you quote: to recommend one 
is to be unfair to the others. Moreover, we can 
speak onl y of systems we've had here at Chaos 
Manor. Systems we're happy with include 
CompuPro, IBM PC, and Zenith. I don't have, 
but people I respect recommend, the 
TeleVideo and Corona PC clones. For develop- 
ment work, the Eagle systems are good, but 

(continued) 
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Maynard's in the lead with an expanding universe of 
systeimo- *ter yon. Don! 

Modular disk drive systems by Maynard Electronics drive technology to the limit to deliver 
unmatched performance with PC -DOS compatibility including self- booting off the hard disk. 

10MB Winchester Internal 
Hard Disk Drive System! 

This dynamic system 
lets you upgrade your 
PC or compatible to XT 
effectiveness, is inter - ' nally installed, and 
does not require an ad- 
ditional power supply! 
The 10MB Hard Disk 
Drive System is equip- 
ped with the SandStar 
(TM) Hard Disk Con - 
troller Card which can 
accept up to three ad- 

ditional modular functions. Or, configure your system with 
the Hard Disk Controller Module and the SandStar Flop- 
py Drive Controller Card which runs 51/4" and 8" Floppy 
Drives while still leaving four expansion slots for additional 
boards! Or, if you prefer, arrange your system with the 
Hard Disk Controller Module and the SandStar (TM) 
Memory Card which lets you add from 64K to 576K of 
memory using only one card slot! 

Maynard's 4anUUStar (TM) Cards 
and Modules can put you 

lightyears ahead.... 
With technology racing into the future, serious com- 
puter users need to set their sights beyond ob- 
solescence. Through the use of versatile SandStar 
(TM) Cards and Modules, Maynard has been able to 
engineer hardware to keep pace with tomorrow's 
needs. With Maynard's Disk Drive Systems and 
SandStar (TM) Cards and Modules, you won't be left 
behind in the race for space. For more details, call 
your dealer or distributor today. 

NEW! "The Apollo" 30MB Internal 
Hard Disk Drive. 
This powerhouse 
comes with 30MB of 
on -line storage using 
PC DOS without any 
special software dri- 
vers. Discover new 
worlds of data effi- 
ciency and versatility. 
Our 30MB system in- 
cludes the Hard Disk 
Controller Card or any 
of the other SandStar 
(TM) Cards with Hard 
Disk Controller Module. 

NEW! "The Gemini" Hard and 
Floppy Drive System. 

Now, for the first time, 
add the Gemini to your 
one drive system and 
take full advantage of 
internal Hard Disk 
power along with two 
internal Floppy Drive 
units. The Gemini 
comes with a sleek 
10MB Half- Height Hard 
Disk Drive, a Half - 
Height Floppy Disk 
Drive (DS /DD), the 

SandStar (TM) Floppy Drive Controller Card with the Hard 
Di§k Controller Module. Boost memory capacity 
dramatically while using no more space than a standard 
floppy drive! The Gemini can also be configured with 
either the SandStar (TM) Hard Disk Controller Card or the 
SandStar (TM) Memory Card with the Hard Disk Controller 
Module. 

MAYNARD ELECTRONICS 
450 E. 5emoran Blvd. 
Casselberry, Florida 32707 
305/331 -6402 

We make modem times better. 
. Sena! Pon. Parallel Pon. Hard Disk Controller tlock 
Calendar. Game Adaptor. and Prototyping Modules are 
available. 
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the documents are insufficient to allow me to 
recommend them to new users as business 
systems. 

If I were editing a trade journal, I'd probably 
go for a CompuPro Dual Processor system 
with a hard disk. That way, you'd have access 
to the best of the 8 -bit software as well as the 
new I6-bit that's being developed. On the 
other hand, full PC compatibility for Com- 
puPro systems is still in the Real Soon Now 
category. 

Do take the plunge. It's not so much a mat- 
ter of getting the best system as getting one 
that's good enough; and there are a lot of 
them that are plenty good enough. -Jerry 

TANDON AND WORDSTAR 

Dear Jerry, 
I have been meaning to write for some time 

and was finally spurred into action by the let- 
ter on Thndon disk drives ( "Needed: Spare 
Parts," April, page 398). 

I guess I was just lucky. When the drive door 
on my Thndon 51/4-inch floppy -disk drive broke 
(at an extremely critical time, naturally), I called 
Thndon. The first person I talked to referred me 
to someone in another department. That per- 
son said, "Oh, you need a new door assembly. 

Dimensions 

Length: 2 inches 
Width: 1/1y6 inch 
Height at Wide End: % inch 
Height at Narrow End: Bá inch 
Material: Oak (other hardwoods 

probably acceptable) 

Operating Instructions 

I. Remove door assembly. (If piece 
of wood is necessary, door 
assembly has probably broken off 
already.) 

2. Insert disk. 
3. Insert narrow end in disk drive 

where door assembly was, insert- 
ing between outer drive case and 
the plate that clamps the disk 
down. Push in gently until disk 
engages. 

4. To remove disk, reverse procedure. 

Figure I: A piece of wood successfully 

used for temporary operation of Tandon disk 
drives. 
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I'll just stick one in the mail for you, free of 
charge." It arrived a few days later, installed 
quickly. and I've had no further problems (knock 
on wood). In the meantime. I needed the drive 
desperately, and my husband fixed it with a 

piece of wood. He cut out a wedge- shaped 
piece that could be pushed in to "close the 
door." This worked perfectly (see figure I). 

rd liketoputin some good words for Word- 
Star. I learned word processing on WordStar, 
so I can't compare it to other word- processing 
software, but it has features that are absolute- 
ly vital for what I do. One thing is that I don't 
want my documents to be automatically refor- 
matted if I change margins. I need to be able 
to have different -size margins within a single 
document so I can have part of the document 
formatted at I O characters per inch (right margin 
65), with inserts at 12 characters per inch (right 
margin 80). I am also writing documents where 
physical layout and appearance are important, 
so the "what you see is what you get" feature 
is essential. Moreover. I've done a lot of typ- 
ing of business letters and reports, and I think 
that secretaries who type those documents take 
a great deal of care at the time they are typing 
to have the letter look nice. In my opinion. 
WordStar more nearly approximates the job 
that is already being done than other word pro- 
cessors without the on- screen formatting capa- 
bility. I would not recommend a program with- 
out this capability to anyone in a normal busi- 
ness environment. IBM has already demon- 
strated enough disdain for the secretaries of this 
world by not adopting the Selectric keyboard 
for the PC. without word -processing software 
adding to the burden. 

NANCY JACOBSEN 

Forest Knolls, CA 

I'm glad Tandon was nice to you; the com- 
pany took more than six weeks to deliver a 
shipment of door -latch parts to Barry 
Workman even after he'd paid for them. Mean- 
while, your husband's invention may be a boon 
to mankind. 

We've had stories of Tandon problems from 
China to New Zealand. Eventually things are 
fixed, but it takes time, and for those in foreign 
lands it can get awfully expensive. 

As I've said in previous columns, WordStar 
3.3 is something more than an adequate word 
processor. Do understand, though: WRITE is 
capable of changing margins, spacing, and 
such like "on the fly'; and there's a "print to 
screen" feature to show you what it will look 
like when printed out. However, I agree: if 
you're doing fancy formatted layouts, you'll 
want a "what you see is what you get" editor. 
Recall that most of my output is standard 
60- character lines.-Jerr y 

COMPUTER SECURITY 

Dear Jerry. 
Do you think it will ever be possible to alert 

our high priests to the simple solution to com- 
puter break.ins? It appears to me that the whole 
security problem is due to one innocent device: 
the dial -up modem. I have never had any trou- 
ble with anyone breaking into my computer; 

they would first have to break into my home. 
At work I occasionally use a timesharing com- 
puter, which has dedicated terminals scattered 
throughout the company and will answer a dial - 
up modem. If the modems were not available, 
we would not have to worry about someone 
breaking into the computer. They would first 
have to get past the security guards. 

Dial -up modems are quite convenient, and 
they do allow computers to communicate with 
each other. This could be provided in a secure 
system by giving the modems restricted power. 
For example, a salesman may call the office 
computer. The computer, recognizing the 
modem, would allow him to check current 
prices or stock or enter an order. When the 
salesman returns to the office, he would use a 

dedicated terminal to check and then per- 
manently record the orders he entered. The 
modem has no access to sensitive information, 
and the salesman should check the orders 
before any bogus ones corrupted the com- 
pany's database. 

The idea of limited -power modems is not new. 

Many of the remote CP /M systems, and most 
bulletin -board systems, employ this technique. 
The remote CP /M systems have masked out the 
SAVE. ERA, and REN commands and don't have 
the assemblers, debuggers, or compilers on line. 
The caller has only those powers given by the 
system operator. The intelligent operator has 
blocked out any commands that could corrupt 
the system. 

The idea of somebody getting into my com- 
pany's computer and messing around with sen- 
sitive information makes me nervous, and I am 
positively horrified by the idea of calling a 

defense computer and messing around with it! 

Perhaps administrators of such systems would 
implement a special program to greet curious 
hackers. This program might give them a sales 
pitch or some other public information. The 
advertising people might even like that idea. 

TOM RUBY 

Freeport, IL 

There are many ways that a systems hacker 
can thwart the break -in artist; but until recently 
no one thought that a desirable thing to do. 
For many years, it was traditional for computer 
nets to be completely open. Anyone could 
read anyone else's files or watch over some- 
one's shoulder while they worked. This was 
true even on the unclassified portions of the 
Pentagon's ARPA (Advanced Research Projects 
Agency) net. The benefits of allowing bright 
users total access were that they would spot 
and fix bugs, thereby making the net operate 
more efficiently. 

in the past few years, there have emerged 
a number of "crackers" who take malicious joy 
not only in penetrating computer systems but 
in altering files and even in crashing the 
systems. They set up Thojan horse shells that 
look to the casual user like the normal 
operating system; these collect passwords. 
Some of these "crackers" are quite clever and 
find ways to access parts of the system that 
the systems programmers never intended. 

As an example, it's possible to install into 
(continued) 
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Statistical and Reporting Software 
SPSS Inc. a leading producer of statistical software for over 15 years, with 
more than a half million manuals sold in 80 countries, is making micro waves 
with SPSS /PC and SPSS /Pro:" Two powerful new statistical and reporting 
programs which were designed for the IBM Personal Computer and the 
DEC Professional 350. 

POWERFUL STATISTICS TOTAL INTEGRATION 

Crosstabulations 

Analysis of variance 

Multiple regression 

Over 25 integrated procedures 

File management of large 
or small data sets 

Input & output to popular 
PC programs 

Flexible data transformations 

CUSTOM DISPLAYS EASY TO LEARN 

Automatic or custom reports 

Fully labeled tables 

Plots & graphs 

444 N. Michigan Avenue 
Chicago, Illinois 60611 
(312) 329 -2400 

Simple English commands 

Tutorial & demonstration 
diskette included 

Fla Comprehensive documentation 
for all levels of users 

For the DEC Professional 350, and soon for the 
IBM PC with hard disk. To discover how SPSS 
can help you make waves, call us for the full 
story. (312) 329 -2400. 

SPSS, SPSS /PC and SPSS /Pro are trademarks of SPSS Inc. for its proprietary computer software. IBM PC is a trademark of 
IBM Corporation. DEC and DEC Professional are trademarks of Digital Equipment Corporation. 

(ç Copynght 1983. SPSS Inc. 
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your system, from outside, a program that will 
send me copies of your files while you think 
that you are playinga game of chess with me. 
That's not easy to do, of course, and it's harder 
on small micros than on big machines with 
highly complex operating systems. UNIX 
systems are particularly vulnerable to penetra- 
tion since UNIX wasn't designed with securi- 
ty in mind. 

Systems people are working on software 
solutions, but at the moment the only sure 
answer to the "cracker" problem is to be very 
careful what you allow telephone access to. 
Physically remove disks with sensitive informa- 
tion before plugging in the telephone connec- 
tion; physically disconnect the cable to the 
hard disk if need be. 

It's too bad; it was a lot more fun back in 
the wide -open days-Jerry 

MICRO CORNUCOPIA AND L-5 

Dear Jerry, 
I bought a Kaypro 4 and have increased its 

speed to 5 MHz and added a better monitor 
ROM. These changes were made possible by 
the people at Micro Cornucopia, POB 223, 
Bend, OR 97709, (503) 382 -8048. 

Micro C is a small journal the company puts 
out for people with single -board computers 
such as the Kaypro, Xerox, Big Board, and Slicer. 

Columns on each of these machines are in- 
cluded, plus columns on C, Pascal, FORTH, and 
SBASIC. Micro Cornucopia provides lots of 
technical information and has user disks for 
each of the above systems, consisting of the 
"good" public- domain software usually con- 
figured for that specific system. All in all, they 
are a great bunch of people and have terrific 
products. 

Has anyone set up an L-5 bulletin board? Do 
you have any way of communicating with the 
L -5 Godbout system? I would like to help, but 
I'm not quite sure how to go about it. I would 
think a lot of people in L-5 have computers. 
Maybe we could form a computer tree. 

VINCE BINDER 
Pullman, WA 

I too have heard good things about Micro 
Cornucopia, but I've not been able to try any 
of the products yet. 

The Kaypro remains the entry -level system 
I recommend for nearly everyone. 

1 wish someone would set up an L -5 Soci- 
ety bulletin board: I keep being told it will hap- 
pen Real Soon Now but it doesn't, and I 

haven't either the time or the skill-Jerry 

SMALL iS NOT 
NECESSARILY BETTER 

Dear Jerry, 
I always look forward to your latest offerings. 

I was especially interested in April's column 
concerning software support. My accounting 
package went down last Wednesday afternoon. 
It is now 5:30 a.m. Monday and I am no closer 
to having any help -let alone an answer. I too 
tried to contact a software vendor. However. I 
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am a lowly end user (ranks with sea slug I guess) 
and no one would talk with me. The frustration 
is so totally overwhelming that words fail me. 

I believe our experiences are quite common 
in this industry. The small -scale business user 
like me is in a vulnerable position when com- 
puter problems arise. I am not a computer whiz: 
I have neither the time or inclination. But I do 
want my computer to be the tool it should be. 
Unfortunately. I am at the mercy of a bunch of 
computer whizzes that often do not understand 
or care about users' problems. The giants like 
AT&T will take over the industry because the 
small companies can't even decide on a method 
of talking to a customer -let alone solving his 
problem. AT&T and IBM are portrayed as giants 
walking the earth swallowing all in sight; I feel 
that they are giants simply because they do 
have some method of servicing the end user. 

It does reassure me in some perverse way 
that you too experience these problems. 
Perhaps at one of the next big meetings of com- 
puter industry whiz kids someone will address 
this problem. 

R. MAX MCCART 

Sigh. One day the industry will grow up; 
meanwhile, I can only advise people to read 

those disclaimers and understand that software 
companies really don't promise much. The 
best defense isto deal with reputable dealers 
who will refund your money if theyve sold you 
an unsuitable product. 

A lot of us at conferences address this prob- 
lem, and indeed we've made progress in the 
past few years; which only shows how bad 
things were in The Old Days-Jerry 

COMPUPRO SOFTWARE 

Dear Jerry, 

Since you are a well -known CompuPro owner, 
a number of us who own a CompuPro or are 
considering it follow your columns. You might 
want to pass on the following bit of informa- 
tion about better system software for those of 
us who don't have access to the consultants and 
gurus that you do, Lanier Computer Systems. 
25 Laurel Dr., Langdale, AL 36864, offers a BIOS 
for CP /M -80 (BIOS 80, $35) and one for CP /M -86 
(BIOS 86, $50). Each supports track-buffered I/O 
in which the disk-controller chip reads an en- 
tire track in one disk revolution. BIOS 80 re- 
quires 96K bytes and buffers four disk tracks. 
Any additional memory is used as a memory 
disk. 

We find that the BIOS 80 is much faster than 
our original CP /M -80 BIOS from Sorcim. Com- 
piling a one -line BDS C program took 3.75 sec- 
onds using BIOS 80. 

IEEE Micro (December 1983) has an article on 
floppy -disk transfers that says a two- to five -time 
improvement in access time is typical in CP /M 
systems that use track -buffered I /O. 

LAURA WALLACE 
Bedford, MA 

The Lanier BiOS is great for those who 
bought systems some time ago. i believe that 
CompuPro is now shipping Tony Pietsch's HMX 
(CP /M 2.2) and TMX (CP /M -8/16) B /OSes, which 

have track buffering and are very fast; so new 
purchasers probably needn't bother. 

I've gone completely over to CP /M -8/16 on 
my CompuPro, and I love it-Jerry 

WORDSTAR TRICK 

Dear terry. 
There are a fair number of us around here 

who use WordStar still, and I thought your col- 
umn might be one way to pass on a useful trick 

I have figured out for the scientific fraternity 
struggling with equations, superscripts, sub- 
scripts, and other such things. 

WordStar allows you to embed control 
characters to roll the printer up and down. but 
the result (even with "OD to turn it all off) tends 
to be unreadable on the screen. Further. 1 find 
on my Oz- driven Prowriter that by the time a 

line has been rolled up and down a few times 
the horizontal registration starts to wander. 

I therefore hit on the use of WordStar's over- 
print line feature to sdve it. The idea is that 
a complete line is used for superscripts, another 
one for the body, and another line for sub- 
scripts. This gives a vertically expanded display 
on the screen with all the columns in the right 
place and no messy things like backspaces to 
figure out. It's quite simple. 

WordStar's printer driver should be installed 
for the half -linefeed option. Start a line on the 
screen with the superscript toggle ( "P "T), fill it 
with spaces to the desired line length. finish it 
with another "P "T, and go down to the next 
line with a "P "M instead of a carriage return. 
Fill the next line with spaces again and ter- 
minate it with another "P "M. Then start a line 
with the subscript toggle ( "P "V), fill with spaces, 
and end with another "P "V and a carriage 
return. The lines terminated with a " M show 
up with a hyphen in the last column. The 
resulting three physical lines are treated as one 
logical line by WordStar for line counts, page 
breaks. etc. Filling in the equation just involves 
turning off insert and the control- character 
display ( "OD) and putting the equation or 
whatever straight into the screen "template" 

To do something like 

Y =(xl' + (Y1i 
Ix.n 

just fill it in directly on the screen. Admittedly. 
all those spaces do pad out the resulting file 
somewhat, but I think the entry benefits make 
it all worthwhile. 

IAN BOAG 

Palmerston North, New Zealand 

Thanks for the tip. Nice to see that BYTE gets 
so far afield. -Jerry 

A Horrible Confession 
I was overwhelmed by mail. In a blinding 

moment of sanity. I threw out everything 
dated prior to March I, 1984. Alas. there 
were some self- addressed, stamped 
envelopes in the pile. 

I do read all my mail, but alas. even with 
assistance there is too much to answer. I'll 
keep trying. though. 
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Pasocom 
Pagodas 

Akihabara 
Software shortage 

Sharp MZ -5500 
Fujitsu FM-I I 

DIR emulator 

BY WILLIAM M. RAIKE 

By the time you read this, air condi- 
tioners will be competing with per- 
sonal computers for AC power, and 

no doubt some of us again will experience 
that indescribable feeling of having just one 
more appliance come on that will trip the 
breakers just before we save the last hour or 
two's worth of text editing. But as 1 am writing 
this, air conditioning is the last thing on 
anyone's mind; spring in Tokyo has arrived at 
last. The winter's dirty snowbanks have been 
replaced by windblown piles of cherry 
blossom petals, and colorful kimonos are 
again in evidence during strolls through the 
fashionable Ginza and Aoyama districts. 

AKIHABARA 

Kimonos are not, however, particularly notice- 
able in the raucous Akihabara area. (The ac- 
cent is more on the "ha" than on the "ba;' and 
the name literally means "autumn leaf field. ") 

In fact, almost nothing is noticeable in 
Akihabara unless it (a) has a power cord 
and /or battery and at least one solid -state 
component, or (b) is blasting away at 90 
decibels or more. This district of Tokyo, upon 
which at least three train lines and one sub- 
way route converge, covers roughly a three - 
by four -block rectangular area devoted mostly 
to retail consumer electronics. In addition to 
video, stereo, and more mundane appliances, 
nearly every building has at least one floor 
just for personal computers, and a growing 
number of establishments, such as Laox and 
Yamagiwa, have separate full -blown depart- 
ment stores, dedicating four or five floors to 
computers alone. These "pasocom pagodas" 
are to be found elsewhere in Tokyo, too 
(places like the Omron Micom Base, near Gin- 
za), but if anyone were to make a pilgrimage 
to some imagined computer deity, their quest 
would have to end up at Akihabara. 

Some knowledge of Japanese is helpful but 
not essential to make the most out of a visit 
to these showrooms. 'Ièrms such as keyboard, 
disk drive, monitor, RAM, and display are pro- 
nounced nearly the same in Japanese as in 
English; the unwary are liable to be a bit non- 
plussed, though, by the Japanese penchant for 
turning English words into contractions: per- 

sonal computer becomes "pasocom" (pro- 
nounced pah -so -con), microcomputer is 
shortened to "micom" (my -con), operating 
system becomes simply "OS" (oh -ess), while 
software and hardware get transmogrified into 
"softo" and "hado" (skip the rs, please). But 
don't expect a sophisticated or particularly 
well- informed sales staff. You can find capable 
people, particularly in places specializing in 
so- called "OA' (supposedly office -automation 
equipment, but actually anything with two 
floppy -disk drives and a price of more than 
$ 1000), or in some smaller, more competitive 
systems houses, but they're rare. For instance, 
in one establishment, after a fruitless 
10- minute search for a system disk to fire up 
a Fujitsu FM -11, I was informed that the 
machine had "only been here for a little over 
two months, so no one really knows how to 
operate it:' (1 was able to check out the FM-I1 
elsewhere, and it's an interesting machine; 
read on.) 

An even more fascinating, and much more 
picturesque, subarea within Akihabara, not 
more than 50 yards from the train station, is 
the electronic component bazaar. Contrary to 
popular misconceptions, and despite the giant 
Japanese industrial combines, Japan is still, at 
heart, a nation of small shopkeepers, and that 
orientation is obvious in the Akihabara bazaar. 
Both the ground floor and second floor (8000 
square feet or so) consist of a honeycomb of 
small booths, each about 5 feet square (in- 
cluding the space behind the counter for the 
proprietor to sit down). One booth sells only 
ICs (integrated circuits), the next only 
capacitors, followed by one with nothing but 
resistors. A booth selling knobs, switches, and 
lamps is flanked by one offering power sup - 

(continued) 

William M. Raike, who holds a Ph.D. in applied 
mathematics from Northwestern University, has taught 

operations research and computer science in Austin, 
Texas, and Monterey, California. He holds a patent on 

a voice scrambler and was formerly an officer o f Cryptext 
Corporation in the United States. In 1980, he went 

to Japan looking for 64K-bit RAMs. He has been there 

ever since as a technical translator and a software 

developer. 
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plies and another supplying meters. 
Customers crowd the narrow corridors: 
proprietors seem to have memorized 
their entire inventories, nearly all of 
which are on display, and apparently 
shoplifting is rare enough not to be a 
problem. 

Discounts are the rule in Akihabara, 
both for consumer goods and compo- 
nents: 10 percent is offered routinely, 
and 20 percent, sometimes more, is 

usually obtainable. Prices are reason- 
able, particularly on components rather 
than complete devices. On my most re- 
cent trip (to pick up an RS -232C cable, 
about $13.50), the asking price for 256K- 
bit dynamic RAM chips (Toshiba TMM 
41256-20) was about $55 per chip: 
Hitachi 200 -ns (nanosecond) 256K-bit 
dynamic RAM chips were less, about 
$42.50. An 8086 processor cost about 
$ 16.50, while 64K bit static (not dynamic) 
RAM chips with 150 -ns access time 
were going for a little over $40 each. For 
a hobbyist, designer, or small company, 

the bazaar and numerous other shops 
nearby are ideal sources for everything 
from cords to cases and components to 
cards. 

SOFTWARE SHORTAGE 

It would be nice to report on all sorts 
of software found here, but with the ex- 
ception of the Japanese -language word 
processors and, naturally, games, the 
pickings are slim. Not surprisingly, you 
can forget about selling any significant 
number of systems here (hardware and/ 
or software) unless Japanese- character 
displays, data entry, and text process- 
ing are available and of high quality. 
User -friendly interfaces are highly im- 
portant here because a minimum of 
3000 different characters or so are re- 
quired. Japanese -language versions of 
SuperCalc and Multiplan exist and have 
been announced for CP /M -86 and MS- 
DOS. The zillions of Japanese -language 
word processors produced is revolu- 
tionary when you consider that, even to- 

Say goodbye to the Tower of Babel with... 

)(ENO -DISK 
The disk production system 

for your PC! 

Read, write, format and duplicate 
70 disk formats on your IBM -PC or 
compatible under MS -DOS. Developed 
from our popular Xeno- Copy'M utilities. 
Now supports popular 8" and 96 TPI formats. 
XENO -DISK $379.50 
Also available: 

XENO COPYTm 
Read and transfer 70 formats to PC /MS -DOS (one way transfer) 

XENO -COPY PLUS° 
Read and write 70 formats (bi- directional file transfer) 

ADVANCEDm Option 
Supports 8;' 96 TPI, parameter input for ottierformafs. Included in XENO -DISK 

$99.50 

$149.50 

add $50.00 

RUN CP /M -80 PROGRAMS ON YOUR PC .... $99.50! 
80MATE7 our CP /M emulator, will run almost any CP /M -80 program under 

MS -DOS. No need for expensive co- processor boards! 

See your dealer or call for information. 

rtex 
systems.Inc. 
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Los Angeles, CA 90035 
(213) 938 -0857 
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day, Japanese -language typewriters are 
not common in most offices. And low - 
priced (and not -so -low- priced) dedi- 
cated word processors are appearing 
on an almost weekly basis. This culture 
is leapfrogging from doing ordinary 
business correspondence by hand to a 
situation in which word processing will 
be the rule. But for the most part, you 
can count the number of other general- 
ly available applications or develop- 
ment software packages on your fingers 
and toes. 

SHARP MZ-5500 
One of the more interesting machines 
to appear recently has been the Sharp 
MZ-5500 system, offered in three ver- 
sions: 128K -byte basic memory either 
without a drive or with a single built -in 
floppy, or 256K-byte RAM (random - 
access read /write memory) with two 
320K-byte drives. The most striking fea- 
ture is their advertised list prices in 

Japan -about $970, $1285, and $1730, 
respectively -but discounts will be in- 
evitable. 

The MZ -5500 is a 16 -bit system, sup- 
plied with CP /M -86 as standard and MS- 
DOS to be an available option. Running 
an 8086 at a conservative 5 MHz, it sup- 
ports an optional 8087 math copro- 
cessor and includes an 80C49 to han- 
dle the keyboard chores. RAM is ex- 
pandable to 512 K bytes, and a mouse 
is optional. The standard system also in- 
corporates 96K bytes of video RAM, ex- 
pandable to 192K bytes, which ought to 
satisfy most graphics requirements. 
Japanese -language processing options 
are extensive, including a 128K-byte 
Japanese- character ROM (read -only 
memory) and a 256K-byte dictionary 
ROM board that permits input of about 
80,000 words in phonetic form. A 
notable feature is a dedicated large - 
scale integrated circuit as a "window - 
display controller" that enables up to 
four screen windows to be defined and 
manipulated on a color -priority or 
logical basis. It is capable of producing 
some impressive and quick 3 -D graph- 
ics. The usual parallel printer port and 
two RS -232C serial channels are pro- 
vided. And the brochures say that a 
10- megabyte hard disk will be available 
Any Day Now. 

For reasons unknown to me, hard 
disks for microcomputers are not com- 
mon here, though a limited number pro- 
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vided for IBM PC and PC work-alikes are 
imported from the U.S.; one exception 
is a (presumably 5- megabyte) drive for 
Apple II systems with a list price of near- 
ly $2700. Also, a company named ICM 
sells a 10- megabyte hard disk for NEC 
machines: its list price is $1600. Rumors 
are circulating, however, that several 
major manufacturers plan to introduce 
IBM PC- compatible machines soon. 

In the MZ -5 500 software department, 
BASIC is available in several flavors, 
along with a Japanese word -processing 
package and the Today integrated word 
processor /graphics/spreadsheet pack- 
age. Kanji (Japanese- language) CP /M -86 
also supports a RAM -drive feature, en- 
abling up to 416K bytes of RAM to be 
allocated as drive M: and permitting fast 
file access. Various CP /M -86 utilities are 
provided, including a program for 
reading disks recorded under CP /M -86 
in formats such as IBM PC, NEC 
PC -9800, and other Sharp formats and 
converting them to MZ -5500 format. 

Sharp has announced a whole range 
of development software from cooper- 
ating vendors, presumably with the 
documentation translated into Japa- 
nese, but the list prices range from the 
unbelievable to the ridiculous. Ex- 
amples include Digital Research's C 

compiler for about $950, SuperSoft 
C -86 for over $1100, CBASIC compiler 
for $950, and Level II COBOL for $2000. 
Those levels are far above the corre- 
sponding mail -order prices from the 
U.S., which would seem to leave plenty 
of room for vendors that are enterpris- 
ing enough to supply at least their docu- 
mentation in Japanese. 

Fu(ITSU FM -11 

The most recent in the FM series of Fu- 
jitsu personal computer systems, the 
FM -11, seems to be a winner. Having 
had the temerity to name their big 
mainframes the FACOM series, ap- 
parently the people at Fujitsu didn't 
think twice about coming out with a per- 
sonal computer model called the BS. 
The companion AD2 model is an 8 -bit 
system, but the BS runs a I6 -bit 
MBL8088 -2 processor at 8 MHz, plus an 
MBL68B09E video coprocessor, comes 
with 2 56K -byte standard RAM (expand - 
able to 1 megabyte), 192K-byte standard 
video RAM, and two 5 % -inch double - 
sided, high- density, double -track flop- 
pies with a megabyte each, and a stan- 

dard Japanese- character ROM for 
3400+ characters. A mouse is optional. 
The system includes a parallel printer 
port and one serial port. Fujitsu has an- 
nounced availability of an optional 
20- megabyte hard disk. 

The FM-I1 BS, like the Sharp machine, 
is supplied with CP /M -86. It's bundled 
with a Japanese- language word proces- 
sor called (WORD, along with FBASIC- 
86. MS -DOS is an announced option. 
The advertised list price is about $1775. 

C ACROSS THE SEA 

Most implementations of the C lan- 
guage under CP /M -80 offer I/O (input/ 
output) redirection to permit a program 
to receive input and send output either 
to the console or, by means of a com- 
mand -line parameter supplied when the 
program is invoked, to or from a file. 
The C program in listing I is a useful ad- 
dition to CP /M that emulates the CP /M 
directory command DIR. Used in con- 
junction with pipes, also not difficult to 

simulate under CP /M using C, this pro- 
gram permits considerable flexibility in 
obtaining sorted or otherwise organized 
directories either at the console or in 

the form of CP /M files: the same tech- 
nique illustrated in the program also can 
be used within other application pro- 
grams to obtain easy and convenient ac- 
cess to a disk directory. 

When the listing is compiled and as- 
sembled to produce CDIR.COM, enter- 
ing CDIR (or variants such as CDIR 
'.COM or CDIR WS'.' using wild -card 
characters) produces a list of the current 
files on either the default or designated 
disk drive, one name per line. On the 
other hand, entering CDIR > DFILE 
redirects the directory listing to a file 
named DFILE, available for subsequent 
processing. The program in listing I pro- 
duces a list of only the files under the 
current user number, although you can 
easily modify it to bypass this restric- 
tion. Also, the filenames that are out - 

(continued) 

Say goodbye to the Tower of "APPLE" Babel 

VI to APPLE to IBM to APPL 

File Transfers 
are easy as pie 

with 
APPLE- TURNOVER 'M 

READ, WRITE, and FORMAT Applet) II DOS 3.3 and Apple 
CP /M disks in your PC or most compatibles. 

No need for exasperating serial links or modem madness. 
Leave your Apple where it is. All formatting and file- transfers 
are easily accomplished on your PC. 

The APPLE -TURNOVER package consists of a half -sized card, 
friendly supporting software, and complete documentation. 
$279.50. 

See your dealer or call for information. e rt ex Dept. B, W. Pico Blvd. 
Los Angeles, CA 90035 

systems. km. (213) 938 -0857 
INNOVATION IN MICROCOMPUTER PRODUCTS 

Apple h o registered Irodsxnork of Apple Computer Inc. BM Is o registered trodemork of International Business Mocnlnes Corpororion 

Circle 321 on inquiry card. AUGUST 1984 BYTE 341 

www.americanradiohistory.com

www.americanradiohistory.com


BYTE JAPAN 

Listing I: A program in C that emulates the CP /M directory command DIR. 

/. cdic - Output a CP /M fie directory. syntax as In the DIN command. / 
/Include tprntic 
malnlargc. argvl 
lot mac: char argvll: 
1 cha arg1151. icb1361, names12551, P. 0: 

Mt I.1 asine) 
cha ookupll unpackll: 
If Ingo . 0 strcpylarg, ". "I: / al files unless there Is a command Iene argument / 
else 

If Ibadnamelargvllu) emits I. check for Me name error / 
for IP am olli q = arg; p: P + +. q + +I P: 
q \o': I. are contains cmd line argument / 
I--q °_ ' : I stmatlamt. ".'7: / handle B: as B:. / 

makftblae) fcbk / set up a CP/M Ile control block ./ 
astile . 0: 

fan 1: 1 <.8: I + +I / expand In file nane to ?s / 
if NEW ''I atte = I: 

If lastfk II frollo = .. 

astflg . 0: 

for II = 9: I <= II: I++) / expand in extension to ?s / 
1 
r r ll '') astre = I: 

If lastflg II fcbYl = .. 

i =0: 
while I Ip - lookupVcbf ! OI namesll I unpacklpl: / get matching directory entries and put the 

l -th name in the char array nameslil / 
whole l -I printfl " %s\n ". nameslill: / output all names found / 

char lookupflel / fltd next directory entry matching the file control 
Mock pointed to by the argument / 

char 111e. 

1 state: Itt I. bdosfn = I7: / functbn 17 look for ist match ./ 
bdos126, 0x801: /. set DMA address to default buffer / 
If I I bdostbdosln. file)) == - it return 0: / no match / 
bdosfn 18: /. function 18 = look for subsequent matching entries / 
return II.32 + 00811: / location of matching directory entry / 

char unpacklpdkl / unpack the directory entry at pdir and retum a 

pointer to the name of the file / 
char pdir: 

1 char prame. p: Inc I: 

p prame sbrkii 51: /. get space in which to put file name / 
for ll . I: I < =12: i + +) 

1 
If II 91 p ++ . 
If Ip = pdir 6 \177') !_ 'I p + +. 

) / skip blanks and cap high bets too / 
v \0': 
return pname: 

bsdnamelag) / return I if arg string Is a bad filename, 0 otherwise / 
char art. 

ream IstrleMagl > If ? I UI:) / check total length only / 
/Include stdllb.c 
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This culture is 

leapfrogging from doing 
ordinary business 
correspondence by hand 
to a situation in which 

word processing will be 

the rule. 

put are not prefixed with the name of 
the drive on which they reside: that too 
can be changed easily. 

Most of the main routine is occupied 
with (very limited) parsing of the com- 
mand line and with expanding wild 
cards to sequences of ? characters. The 
makfcb(arg. fcb) function is supplied as 
a library routine with The Software Tool - 
works C /80 compiler: it creates a CP /M 
file control block corresponding to the 
filename pointed to by arg. The look - 
up(file) function calls the required CP /M 
BOOS (basic disk operating system) ser- 
vice routines in order to return a pointer 
to the next directory entry (if any) that 
matches the specified file. The argu- 
ment to lookup is a pointer to a file - 
control block. Finally, unpack(pdir) uses 
the standard dynamic- memory alloca- 
tion function sbrk() to obtain space for 
the filename, then extracts the filename 
from the directory entry pointed to by 
pdir, its argument. 

One feature of C illustrated by the 
lookup( ) function is the use of the in- 

ternal static variable bdosfn and its ini- 
tialization. When called the first time. 
lookup must use BDOS function num- 
ber 17 to look for the first matching file- 
name but subsequently must use func- 
tion number 18 to continue the direc- 
tory search from where it left off the last 
time. Declaring bdosfn to be a static in- 
teger enables the lookup function to 
"remember" not to repeat the search 
from the beginning of the directory, be- 
cause static variables retain their values 
between function calls while still keep- 
ing bdosfn "private" (local) to the look- 
up( ) function. 

AHEAD 
My next column will contain a full report 
on the annual Tokyo Microcomputer 
Show held at the end of May. 
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Circuit-Board-Design 
Without the Tedium 

smARTWORKT" lets the design 
engineer create and revise 

printed- circuit -board artwork 
on the IBM Personal Computer. 

Forget tape. Forget ruling. 
Forget waiting for a technician, 
draftsman, or the CAD depart- 
ment to get to your project. 
smARTWORK" software turns 
your IBM Personal Computer 
into a professional, high -quality 
drafting tool. It gives you 
complete control over your 
circuit -board artwork -from 
start to finish. 

smARTWORKT" is the only low - 
cost printed- circuit -board 

artwork editor with all these 
important advantages: 

Complete interactive control 
over placement and routing 

Quick correction and revision 

Production -quality 2X artwork 
from pen- and -ink plotter 

Prototype -quality 2X artwork 
from dot -matrix printer 

Easy to learn and operate, 
yet capable of sophisticated 
layouts 

Single -sided and double - 
sided printed- circuit boards 
up to 10 x 16 inches 

Multicolor or black -and- 
white display 

32 user selectable color 
combinations; coincident 

points can be displayed 
in contrasting 
colors. 

Can use optional Micro- 
soft Mouse as pointing 

device 
smARTWORK'" trans - 

forms your IBM PC into a CAD system 
for printed- circuit -board artwork. 
Display modes include both sin- 
gle -layer black and white and 
dual -layer color. 

What makes smARTWORK" 
so smart is that it understands 
electrical connections. Con- 
ductor spacing is always cor- 
rect, lines don't become too 
narrow, and connecting lines 
do not intersect other con- 
ductors. smARTWORKT" can 
automatically find and draw 
the shortest route between two 
conductors. Or you can specify 
the route. 

Twice scale 
hardcopy of your 
artwork is produced using 
the Epson dot -matrix printers or the 
Houston Instrument DMP -41 pen - 
and -ink plotter. Quick 1X check plot 
is also available from Epson printers. 

Dual -layer color display of a 2" by 4" 
section of a 10" by 16" circuit board 

The Smart Buy 

At S895, smARTWORK" is an 
exceptional value, particularly 
when compared to conven- 
tional engineering workstation 
costs. 

Call or write us for more 
information on smARTWORK'" 
We'll be glad to tell you how 
smARTWORK" helps us design 
our own circuit boards and 
what it can do for your business. 

Send a purchase order, or 
major credit card number, 
and smARTWORK" can be 
working for you next week. 

System Requirements 

IBM PC or XTwith 192K RAM, 2 disk 
drives and DOS Version 2.0 

IBM Color /Graphics Adapter with 
RGB color or b &w monitor 
Epson MX -80 /MX -100 or FX -801 
FX -100 dot -matrix printer 
Houston Instrument DMP -41 
pen- and -ink plotter (optional) 
Microsoft Mouse (optional) 

A CzpóG \ J. . L L J JL J 

L 
'smARTWORK" and 'Wintek" are trademarks 
of Wintek Corporation. 

WINTEK CORPORATION, 1801 South St., Lafayette, IN 47904.2993, Phone: (317) 742 -8428, Telex: 70 -9079 (WINTEK CORP UD) 
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To enhance the performance of your personal computer or 
computer terminal, ask your dealer for a plug -compatible Key Tronic 
keyboard. 

Key Tronic Corporation is the world's largest independent 
manufacturer of computer keyboards. 

Key Tronic keyboards are engineered for performance and 
reliability, and are backed by a 14 -year tradition of manufacturing 
excellence. All Key Tronic plug- compatible keyboards feature: 

Familiar typewriter key locations and legends 
Low- profile design 
Solid -state capacitive switches 
Positive tactile feedback 

,,.Ii, 

Each production element, from printed 
circuit boards to keytops is generated in- 
house to insure high quality. 

So ask your computer dealer for a 

hands -on demonstration of a Key Tronic 
keyboard. 

Call Toll Free 1- 800 -262 -6006 for the 
retailer closest to you. (7 am -3 pm Pacific 
Time). Warranty information may be 
obtained by writing to the address below. 

KB 5151 and 5151jr -Tie Professional Series 

KB 5151 is plug -compatible with the IBM * PC and XT. 
KB 5151jr is plug -compatible with the IBM PCjr *. Both 

1/////' are available in DVORAK and foreign layouts, and special 
'_ models are made for the handicapped. 

Suggested Retail Price: $255.00 

lay tronlo 
Rs frosiorpd Serin 
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4 
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key tronic 
THE RESPONSIVE KEYBOARD COMPANY" 

Department E P.O. Box 14687 Spokane, WA 99214 (U.S.A.) (509) 928 -8000 
Circle 173 on inquiry card. 

www.americanradiohistory.com

www.americanradiohistory.com


eeBeeBeBB®. 
0©0M11 OS 

©11110011111111 

040 000# 
0004000 

AO. 0.000 0401040° "0 
01000 
tow 

KB 100 
Plug -compatible with 

the Dec VT 
Suggested Retail 

Price: $379.00 

0 
RKB epl5ac0 ement keyboard 
for the Radio Shack 
TRS -80 Color 
Computer` 
Suggested Retail Price: 
$89.95 

KB 925 
Plug -compatible with 
the Televideo 925" 
Suggested Retail Price: 
$324.00 

KB 5150 and 5150 jr -The Profssiaual Series 

KB 5150 is plug -compatible with the IBM' PC 
and XT. KB 5150 jr. is plug -compatible 
with the IBM PC jr.* Both are available in 
DVORAK and foreign layouts, and a special 
model is made for the handicapped. 
Suggested Retail Price: $209.00 

'IBM and PC jr. are registered trademarks of IBM Corporation. 
'Apple II is a registered trademark of Apple Computer, Inc. 
'DEC VT -100 is a registered trademark of Digital 
Equipment Corporation. 

'Televideo -925 is a registered trademark of Televideo 
Systems, Inc. 

'Radio Shack is a registered trademark of Tandy 
Corporation. 
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THE AT &T INTERNATIONAL BUSINESS NETWORK: 

IT COSTS LESS TOSEND 
YOUR FACTS BY FAX. 

SAN FRANCISCO 

TOKYO 

An exact copy of the original. 
That's fax. And fax is the 

only system that can transmit 
blueprints, legal documents, and ., 

signed contracts almost any- 
where in the world. 

This unique ability makes fax 
one of the most exciting electron- 
ic mail technologies available today. 

All you need is a telephone 
and a facsimile machine. 

And in as little as 25 seconds, 
an exact duplicate arrives at its 
destination. 

With fax, faster is cheaper. 
And different machines have 

different capabilities, different 
speeds. 

With the AT&T Network, you 
can transmit up to 400 words on 
a 1- minute call. 

Most telex machines transmit 
at a standard 66 words per minute. 

Any fax machine can match 
that rate. And most beat it easily. 

In fact, you can save as much 
as $8.00 per page with AT&T's 

lowest rates compared 
with sending the same 
page via telex. With 
some fax machines, you 

don't even have to be there. 
They can be programmed 

to transmit during Discount and 
Economy periods. Telex has no 
daily reduced rate periods. 

Since fax is a copy of the 
original, you don't need a typist. 
No special operators. 

And since there's no retyping, 
no redoing of any kind, fax is free 
of transcription errors. 

So if your international 
customer or business associate 
needs a document, a blue- 
print, or a signed contract in a 

hurry, you can fax it on the spot. 
Transmitting facts with fax. 
Another cost -effective service 

for your business from the AT&T 

International Business Network. 
International service to and from continental U.S 

FOR A FREE BROCHURE, CALL TOLL FREE 

1 800 874 -8000 

i' _ 

--_ 

\44111 41. 
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BYTE WEST COAST 

Macintosh's 
Other Designers 

Three original 
designers 

discuss the 
earliest days 

fwg 
BY JOHN MARKOFF 

AND EZRA SHAPIRO 

The Apple Macintosh computer has attracted 
so much attention that its curious so little 
has appeared on the formative days of the 

development project. To set the record straight, BYTE 
West Coast Editors John Markof f and Ezra Shapiro 
interviewed three of the original members of the Macin- 
tosh design team: Jef Raskin, Bud 'Ribble, and Brian 
Howard. (The fourth member was hardware designer 
Burrell Smith.) 'Ilvo of the three left Apple before the 

Macintosh was introduced: 'Ribble switched to a new 
career in medicine, and Raskin started his own com- 

pany, Information Appliance Inc., in Palo Alto, Califor- 
nia. However, their recollections of the development ef- 

fort provide an interesting perspective on the Macin- 
tosh as a product. 

BYTE: We thought we could start by asking each of 

you to introduce yourselves and to tell about your role 

in the Macintosh project. 

HOWARD: I'm Brian Howard, and I joined the 
Macintosh project almost in its infancy to help 
out with documentation and publications for 
it. Since it turned out that there wasn't much 
to write about in the early days, I started to 
help Burrell Smith build all the original pro- 
totypes and to document the hardware, and 
I more or less stayed on in the hardware vein. 
TRIBBLE: My name is Bud 'Ribble or Guy 'nib- 
ble, depending on what city you know me in. 

1 knew people at Apple for a long time, Jef 
'Raskin' before Apple, and Bill Atkinson down 
at UCSD. I heard from Jef that he was work- 
ing on a new project at Apple: specifically, he 
was starting up a research section at Apple, 
and that he had some interesting ideas for 
making a computer that was different from 
what had been on the market previously. 
Since I was interested, I came down and talked 
to him. He showed me a big notebook that 
was the Macintosh Document, which had been 
worked on by Brian and Jef. 
BYTE: What year was it? 
TRIBBLE: I think it was 1980. 
RASKIN: Sounds about right. We already had 
the Book of Macintosh at that time -400 pages. 
TRIBBLE: And it was an extensive description 
of a cheap, user -friendly machine that went 
beyond what was the state of the art then (the 
Apple II) in terms of a personal computer. I 

got so excited that I told the program I was 
in at school -a fairly prolonged M.D. program 
with a Ph.D. in neurophysiology -that I wanted 
to take a year off, or maybe more. Finally they 
let me take the year off with the option of go- 
ing back. 

When I got here Jef's group was made up 
of Jef, Brian, myself, and Burrell Smith. I think 
Joanna 'Hoffman' joined just after I did. 

Burrell had already mocked up a Macintosh 
computer. It consisted of a 6809 processor, 
64K bytes of memory, and a screen linked to 
an Apple II, and you could download pro- 
grams into it. Jef had written down his exten- 
sive ideas about what it should look like in the 
end and some ideas about user interface. My 
first order of business was to just get this thing 
to be able to assemble and cross -assemble 
on the Apple II, to get a basic BIOS or oper- 
ating system up on the machine, and also to 
worry about other kinds of things- whether 
it should have a modem, include serial inter- 
faces, and what kind of mass -storage device 
it should have. 

I was very impressed with the amount of 
work already done, before even having a 
machine, in deciding on a philosophy for the 
machine. I was also impressed with the caliber 
of that core group, especially Burrell. 
BYTE: Who put the Book of Macintosh together? 
RASKIN: I think I wrote almost all of it. Macin- 
tosh started out as my dream of what a per- 
sonal computer might be. I was already think- 
ing about it at UC San Diego back in the early 
seventies when I developed the "flow lan- 
guage;' a language that was so simple that it 
had no error messages at all: it was impos- 
sible for a user to make a syntactic or seman- 
tic mistake. Students loved learning program- 
ming on it. Working on that and other projects 
had taught me that one could do things more 
simply than had been done and that com- 
puters had a long way to go before they were 
pleasant to use. 

(continued) 

Ezra Shapiro (McGraw -Hill, 425 Battery St., San 
Francisco, CA 94111) is BYTE's West Coast bureau 
chief. John Markof f (1000 Elwell Court, Palo Alto, 

CA 94303) is a BYTE senior technical editor. 
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BYTE WEST COAST 

What I wanted with Macintosh was a 
low price, I wanted it to be all in one 
piece with no connecting cables, a 
minimum number of parts, and a mini- 
mum number of interconnects so that 
it would be highly reliable. Brian and I 

built many cardboard models and did 
dozens of drawings. So if the fact that 
it's two pieces is one of the great suc- 
cess factors, it's certainly not from 
something that I can take any credit for. 
I also wanted it to have a mono- 
chromatic screen that could be bit - 
mapped, rather than a character 
generator. 

As a matter of fact, when I started 
working at Apple, the Lisa was a char- 
acter- generator machine and I was the 
only voice saying it should be bit - 
mapped, and I convinced the crew 
working on it. I guess I was also this 
disembodied voice that changed it from 
a three -button mouse to a one -button 
mouse at Apple -that was a big fight. 

Macintosh was started very close to 
the time Lisa was. 'Ikvo totally separate 
tracks. 
BYTE: 7lvo separate philosophies? 
HOWARD: Actually, I think Lisa had 
been worked on in some form for 
almost a year. 
RASKIN: But it was a very different 
machine then. 
HOWARD: It was going to be a bit -slice 
piece of hardware. They were going to 
do a Pascal p- machine chip set. 
TRIBBLE: Since Jef was on the initial 
user -interface committee for Lisa, he 
was putting in his ideas, and at the same 
time he was managing the initial Macin- 
tosh project. 
RASKIN: One thing I strongly believed 
was that Lisa was much too large and 
expensive a machine for a company of 
Apple's style and type. Lisa was definite- 
ly headed toward the business market, 
and I thought that it was a severe 
mistake to make a machine that would, 
in price and capability, compete head - 
on with Wang, DEC, IBM, and DG. 
BYTE: As a researcher, did you have an input 
into those marketing questions? 
RASKIN: I never hesitated to speak my 
mind. 
HOWARD: Also, "researcher" was part- 
ly a title that was created to explain that 
there wasn't a production item related 
to his ideas. 
BYTE: Let's take a popular myth and tell me 

to what degree it's wrong. The myth is that Lisa 
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Photo I: Brian Howard 

and Macintosh technology come in some sort of 

straight line from inside the corporate sanctum 
of Xerox PARC 'Palo Alto Research Center'. 
RASKIN: Yes and no. I always thought 
that Babbage and Turing and Van 
Neumann hadn't gone quite far enough 
in generalizing the idea of a computer. 
I remember clearly enunciated -sort of 
the Turing principle -that memory could 
hold anything. A symbol is a symbol 
and you can interpret it in different 
ways. But then at PARC they had clever- 
ly gone on to generalizing the screen. 
Any point is the same way as any other 
point. Characters just happen to be one 
kind of picture we can generate. The 
keyboard is the same way. 

One of my first thoughts was that 
Macintosh should be the most absolute- 
ly general machine that you could con- 
ceive at that price, so that you could do 
anything on it you could do with any 
machine with that amount of hardware. 

I tried for over a year to get Steve Jobs 
to see what they were doing at PARC 
because I felt that they were at least 
seven years ahead of their time. They 
had the Altos going then, with bit - 
mapped keyboards and screens. You 
could do anything you wanted on them. 
They also had the mouse on it. Al- 
though I couldn't stand the mouse, I was 
the only person at Apple who had even 
seen one, and certainly the only person 
who had ever used One. Finally Steve 
lobs, Bill Atkinson, and a few others 
went to Xerox PARC and came back 
enthused. 

BYTE: What's the other side? In what sense 
is Macintosh a departure from what was being 
done and thought of at PARC? 
RASKIN: Theirs was all based on Small - 
talk and had a different model of what 
the user interface would look like. I 

thought they had a lot of good ideas. 
The difference between Apple and 

PARC is that Apple was designing things 
to be sold in large quantities and PARC 
designs things to play with. While they 
weren't concerned with questions of 
production, I very much was. 
BYTE: Why did you initially settle on the 6809 
microprocessor? 
RASKIN: It's a very pleasant micropro- 
cessor. It seemed like it would be avail- 
able in great abundance. It's much, 
much cleaner, and it doesn't segment 
memory into 256K -byte parcels. 
TRIBBLE: Bill Atkinson was heavily in- 
volved with developing OuickDraw and 
working on the Lisa project. While I was 
working on the 6809, writing software 
to run on a bit -mapped screen, he was 
developing this neat bit -blit software to 
do characters and graphics on the Lisa 
screen on the 68000. 

I realized that in terms of the cost of 
the machine, the microprocessor is a 
small percentage: it didn't make sense 
to limit ourselves to the 6809, and if we 
could use the 68000, we lalsol could 
take advantage of a large portion of the 
software that was out for Lisa. I was 
thinking of lower -level things like the 
OuickDraw software. This represented 
a major investment: I didn't want to do 
it over again for the 6809. 

I also figured out that the project 
simply could not be done fast enough 
on a 6809. 1 got together with Burrell 
Smith and said, "Can you hook up a 
machine with only 64K bytes of mem- 
ory' which is what the Macintosh was 
supposed to have then, "and run with 
the 68000 ?" That was kind of a trick 
because 64K bytes done on a 64K -bit 
chip is only 8 bits wide and the data bus 
on the 68000 is 16 bits wide. It required 
multiplexing and demultiplexing, while 
at the same time trying to keep chip 
counts to a minimum. Burrell Smith 
came up with a design that did all the 
timing and did the multiplexing and de- 
multiplexing in a minimalist type of way. 

Burrell did nonstop wire wrapping, 
and I wrote programs on the Apple II 

to emulate the timing that Burrell was 
(continued) 
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YOUR PC IS NOT 
THE ONLY ONE GETTING 

THE BYTE OF YOU'RE 
NOT BUYING FROM US). 

PRICE 
STOCK 

SERVICE 

We want to help you save money. It's that easy. We don't believe in high prices and fat margins. That's 

why we're dedicated to give you the best prices ñ the market on in -stock items. That means we ship 

immediately from one of the largest on -line inventories anywhere. We believe that a deal is no deal 

without folow -up service after the sale. We warranty all products sold for ninety days and have an 

average turnaround on repairs of less than 48 hrs. Expert support is crucial, both before and after the 

SUPPORT I 

sale. Whether it's a question of compatibility, or a tricky installation, the answer is as close as your 
phone. CALL FOR PRICES 1 -800 -446 -7995. 

IBM PC enhancement products. Call for APPLE product prices. 
Floppy Disk Drives: 
TANDON TM100 -2 (IBM's 1st choice) 99 
HEY XT OWNERS!!! Add a 8 drive with our HAL HEIGHT 
SPECIAL!!! Two half height drives, cable, brackets, 1 year 
warranty all for just $349 
Individual HALF HEIGHTS each $179 

Printers: 
EPSON FX-80 (160cps, 10") $499 
EPSON FX -100 (160cps, 15 ') $699 
EPSON RX -80T (100cps, 10 ") $279 
EPSON RX -100 (100cps, 15") $499 
OKIDATA ML92 160cps, 10" $459 
OKIDATA ML93 160cps, 15" $729 
OKIDATA ML84 200cps, 15" $889 
OKIDATA PACFMARK 2410 (350cps, 15 ") $2399 
DIABLO P38 (400cps, 15") $1799 
GEMINI1OX 120cps,10" $279 
GEMINI 15X 120cps, 15" $429 
DATAPRODU TS 8000 S RIES (dot matrix, LO) CALL 
TOSHIBA P1340 (LO dot matrix, 10 "). $799 
TOSHIBA P1351 (LO dot matrix, 15 ") $1499 
TI -855 (LO dot matrix w/font cart) $799 
EPSON LO-1500 (LO dot matrix) CALL 
DIABLO 630API (40cps LO). $1749 
DIABLO 630ECS (192 chars on wheel) $2099 
NEC 2050 (durable, low cost LO) $979 
NEC 3550 ``33cps LO $1749 
NEC 7730155cps LO $1999 
C.ITOH STARWRITE (40cps LO). $1099 
C.ITOH PRINTMASTER (55cps LO) $1499 
OUME SPRINT 1140 (40cps LO) $1399 
OUME SPRINT 1155 (55cps LO) $1599 
BROTHER HR -25 (20cps LO, 15 ") $699 
DYNAX DX -15 (17cps, LO, 10 "). $499 

Nand Disk Drives: 
SYSGEN 10MB HARD DISK (w /streamer) $2499 
SYSGEN 20MB HARD DISK (w /streamer) $2999 
SYSGEN IMAGE (bade -up for XT) $ 849 
TECMAR 10 +5,15 +5,33 +5MB exp chassis) from $2699 
PEACHTREE PERPHERALS 10MB internal hard disk $1099 

INFAX removable 10 & 20 MB flexible media drives CALL 

Multifunction Boards: 
ORCHID BLOSSOM (64 -384K S,P,C /C, opt PC Net) BEST PRICE 
AST6 -PAK (64- 384K,S,P,C/C,opt G) from $279 
AST MEGA+ (64- 512K',S,C/C,opt S PG) from $269 
AST I/O PLUS (S,C /C,opt S,P,G) tram $129 
QUADBOARD I (64-256K,S,P,C/C) from $279 
OUADBOARD 384K (64K- 384K,S,P,G,CC) from $289 
TECMAR CAPTAIN (64- 384K,S,P,GC). from $269 
BABY BLUE II (64- 256K,Z80B,2S,P,C /C). from $499 
-al of these boards include utility software 
MAYNARD CONTROLLER CARDS from $189 

Display Cards: 
PERSYST Be8 finally clear text on a color monitor) CALL 
STB GRAPHIX PLUS (mono, color, par) $399 
PROFIT MULTIGRAPH (mono, cola, opt par) $399 
TECMAR GRAPHICS MASTER (640x400 + mono) $499 
QUAD COLOR I and I (color hires opt)ea $219 
AMDEK MAI (mono, cola, par, w /HALO) $399 
PARADISE (mono, color , par) $429 
HERCULES (fires mono, runs LOTUS) $359 

Monitors: 
AMDEK COLOR IV (720x480 bright colors) $549 
AMDEK COLOR II + (color monitor) $399 
AMDEK 300 A and G (Amber ix Green) $149/$139 
AMDEK 310A (Amber,Y IBM's price). $179 
PGS SR -12 (690x480 non -interfaced). $699 
PGS HX -12 (690x480 interlaced) $479 
PGS MAX -12 (720x350 mono) $189 
TAXAN RGBvIsion (hi /res color monitor) BEST PRICE 

Modems: 
HAYES 300 baud external. $209 
HAYES 1200 (300 or 1200 baud ext). $489 
HAYES 12008 (300 or 1200 baud int w /soft) $419 
HAYES Compatibles CALL 

Chips: 
64K RAM CHIP MEMORY UPGRADE (set of 9) $49 
200ns; full 90 day warranty 

ORCHID PC NET PLUS STARTB1 KIT $849 
ORCHID PC NET PLUS NODE CARDS $399 

Miscellaneous: 
INTEL 8087 COPROCESSOR (high speed math) $199 
ISOBAR SURGE PROTECTORS (4 & 8 plug) $591579 
KEYTRONIC 5151 KEYBOARD (sep. cursor keys) $209 
MOUSE 
POWER BACK-UP S (20ÓI& 425 watts) 

LOTUS) 
5259/5 

ORCHID PC TURBO (80186 coprocessor) CALL 
MICROFAZER (8-128K print buffer) from 5139 
BRET SALTER'S new debug board w /software CALL 

Software: 
SYMPHONY (new from LOTUS) BEST PRICE 
FRAMEWORK (new from ASHTON-TATE) CALL 
MULTIMATE (emulates WANG dedicated WP) $299 
WORDSTAR PRO -PAK (new verse n) $369 
PFS Write, Report, File and Graph each $99 
dBASE II (tram Ashton-Tate) $389 
KNOWLEDGEMAN (version 1.06) $299 
RBASE 4000 8 6000 from $329 
POWER BASE (relational, hierachical) $399* 
CIP (new and fantastic!). CALL* 
DAYFLOW (new type of database) CALL* 

*New dBASE alternatives 

LATTICE C COMPILER (version 2.0). $299 
DIGITAL RESEARCH (all products) CALL 
MICROSOFT (all products). CALL 
DOW JONES (al products). CALL 
IUS A/R, A/R G/L $299 
HOWARD TAX PREPARER AIN 
FINANCIER II. $1119 

DECISION RESOURCES CHART MASTER $259 
BPS BUSINESS GRAPHICS $259 
Z -SOFT PC PAINTBRUSH w /FRIEZE GRAPHICS 
PROKEY VERSION 3.0 99 
SET -FXfor your EPSON $45 
NORTON UTILITIES. $59 
COPY I PC by CENTRAL POINT $35 
COMPUSERVE STARTER KIT $35 
SIDEWAYS by FUNK SOFTWARE $49 
HAYES SMART COM I $109 
CROSSTALK XVI by MICROSTUF $109 
RELAY communications package $99 
NEW MACINTOSH PRODUCTS CALL 

NEW IBM PRICES!! 
IBM PC w/256K,2 360K drives, controller $1995 

IBM PC w/256K,2 360K drives, controller, 
AST 6 -PAK, HERCULES GRAPHICS monochrome 
adapter, AMDEK 310A monochrome monitor 
and BROTHER HR -25 LO printer w /cable $3499 

IBM PC w/256K,2 360K half height drives, 10MB 
PEACHTREE PERIPHERALS internal hard disk, controller, 
AST 6 -PAK, TECMAR GRAPHICS MASTER hures color 
and mono adapter, AMDEK COLOR IV hires color 
monitor, EPSON FX -100 w /cable $5199 

(These systems are brand new, shipped fully tested and burned 
in, fully warranteed for 90 days AND ARE ALWAYS IN STOCK!) 

PROGRESSIVE 
MICRO 
DISTRIBUTORS 
"IBM PC System Enhancement 5 Our Business 
...Personal Service Is Our Commitment." 

FOR ORDERS ONLY 

1- 800 -446 -7995 
for further n'ormation and technical support 

1-404-446-7995 
7000 Peachtree Industrial Blvd. 
Norcross, Georgia 30071 
All )rites are subject to chan 
IBM is a registered trademark of International Business Machines. 
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programming into the programmable - 
array logic chips. And at the end of four 
days, we had a board with the 68000, 
64K bytes of memory, and a bit -mapped 
screen and keyboard up and running 
the QuickDraw software. At that point 
we went to Steve 'Jobs] with the work- 
ing model, and he said, "Okay. Lets do 
it this way:' 
RASKIN: I was against the 68000 at first 
because I wanted a low- priced machine 
and the 68000 would bump up the cost. 
Burrell and Bud convinced me that the 
68000 was the way to go, especially 
because of the software. It was clear 
that we could never catch up on the 
work that Bill had done. 
BYTE: What's the history of the Mac mouse? 
RASKIN: Jobs gets a hundred percent 
credit for insisting that a mouse be on 
the Mac. 
HOWARD: When we chose the 68000, 
we did it partly so that we could use the 
low -level graphics routines and so on. 
Then the question starting coming up 
whether we also wanted to make use of 
the user interface as defined for the Lisa 
or maybe some parts of it. At some 
point, if you take enough of it, then the 
mouse has to come with it because 
that's definitely designed into the user 
interface in the Lisa. 
RASKIN: I wasn't too antagonistic 
toward using the Lisa user interface 
since I had had a strong hand in that. 
It had many of the features that I 

wanted. 
To give a little history, I had a conver- 

sation with Mike Markulla long before 
this about wanting to make a low- priced 
machine. A concept called "Annie" was 
developing then, and he said, Can you 
design a machine to sell for $500 ?" I 

came back a week later and said, Not 
one that would really be functional, but 
I can design one to be sold for $1000 :' 
I didn't like the names Annie or Lisa - 
that is a sexist kind of approach -so I 

proposed that Apple name projects 
after varieties of apples, and I called 
mine Macintosh. 
HOWARD: Sort of a fruitist attitude. 
RASKIN: Steve Jobs had named the 
company Apple so you get started off 
on a fruit image. There was a Pippin for 
a while and some other internal apple 
names. 

After Steve Jobs got stronger on the 
project, he kept edging it toward a more 
expensive machine. That was the main 
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reason I didn't want the 68000, because 
there was no way 1 could have met the 
charter of a $ 1000 machine. Its my opin- 
ion to this day that if we had built such 
a machine it would have been dynamite 
because no one was even thinking in 

that price range with that kind of capa- 
bility. 

I happen to enjoy the 68000 far bet- 
ter than the 6809. It's a nice processor 
to work with. And they're both nicer 
than the ancient 6502. But as we started 
making those changes, the price started 
escalating very rapidly. 
TRIBBLE: It was a domino effect. After 
the 68000, we started talking about put- 
ting on a mass -storage device that 
would be more commensurate with 
that -a more expensive disk drive. 
BYTE: You originally had started with a 
51/4-inch drive. 

TRIBBLE: Before that there was going 
to be a small tape drive and that drove 
the price up. The screen went from a 
2 56- by 2 56 -pixel screen up to an in- 
termediate screen and finally to where 
it is now. The memory started out at 64K 
bytes, but all of a sudden we got Quick - 
Draw, which was 20K bytes, and all this 
Lisa software and extra pieces lying 
around. So the ROM (read -only mem- 
ory' went from 4K bytes to 64K bytes 
in steps. And the price of the machine 
went up with that. The RAM !random - 
access read /write memory' went from 
64K bytes to 128K bytes eventually. The 
keyboard became detached, which also 
drove up the price of the machine. 

All of these things were edging the 
design, and the price, closer to Lisa. I 

think Jef was reacting against the danger 
of pricing the machine out of people's 
reach. I take some of the blame for go- 
ing along with a lot of these changes 
because I was closely allied with Bill 
Atkinson, who was working on Lisa, and 
we thought along the same I ines. The 
other thing is that 1 was, and still am, a 
technological junkie and like fancier bits 
in my computer. Not that I didn't have 
an appreciation for Jef's idea for a com- 
puter that people could afford. 
BYTE: Is that the central tension in the design 

process of Macintosh? 
HOWARD: That's a tension in any design 
in any project. Especially with a hard- 
ware group, there is always a tendency 
to use chips that are a little bit more on 
the leading edge of what's possible, to 
run things just a little bit faster, and to 
get a little bit more resolution out of the 
screen. Without strong direction from 
above, all projects have that tendency 
to float upward on the scale. 

Its a little misleading now Ito think 
that we thought] Macintosh could be 
sold profitably at $ 1000, but partly 
that's because it's taken about three 
years to get it out on the market. Three 
years ago, the price differential was 
much more astounding that it is now. Of 
course, the price of all those chips has 
dropped dramatically since we were 
working with them originally. 
BYTE: Is Burrell Smith as unusual a hardware 
designer as we have heard by reputation? 
RASKIN: I think he is very, very good. 
Bill Atkinson thought he had a great 
deal of talent. I talked to Burrell and 
decided he was as good a digital 
designer as I had ever met. 
TRIBBLE: My orientation was more 
toward software. But I found it extreme- 
ly easy to communicate with Burrell, 
and part of that was that the turnaround 
time with Burrell for trying out new 
hardware ideas was like the turnaround 
time I was used to for trying out new 
software. He would do it overnight. If I 

came up with an idea from the software 
standpoint and said to Burrell, 
"Wouldn't i t be nice if we had this in the 
hardware ? ", he would come back the 
next day and say, "We can do that if you 
make this slight change in the software :' 
In a very short time, we would get the 
whole thing going. 

(continued) 

www.americanradiohistory.com

www.americanradiohistory.com


Two ways to 
show off 

your IBM PC: 

There's no better way to show 
off your IBM PC - or any other 
micro - than with the new line of 
Tôshiba printers.They offer state - 
of -the -art features, highreliability 
and low price. 

P1351 
The newrIbshiba P1351 printer 
has a unique high- density 24 -pin 
dot - matrix print head. It lets you 
print crisp, clean letter copy at 
100 cps, draft copy at 192 cps. And 
with the software- selectable 
downloading fonts, you get to pick 
from a variety of type styles. 

The P1351 has more stuff to 
show. Like 180 x 180 dots -per- 

Circle 309 on inquiry card. 

inch high -resolution 
graphics, 132-column- 
width platen (great for 
spreadsheets and Lotus' 1 -2 -3 "M 

data processing and graphics), 
Qume SPRINT 5' emulation, 
and a choice of either a forms 
tractor or automatic sheet feeder. 

P1340 
For considerably less, the new 
P1340 gives you just a little less. 
But it still has the same high - 
density 24 -pin dot - matrix print 
head, the 180 x 180 dots -per -inch 
graphics resolution, and the Qume 
SPRINT 5 emulation. In addition 
to true proportional spacing and a 

In Touch with Tomorrow 

TOSHIBA 
Information Systems Division, TOSHIBA AMERICA, INC. 

built -in forms 
tractor.Whichever 

printer you choose, nation- 
wide service within 24 hours 
by Western Union technicians is 
available. 

So the choice is yours. But 
when you choose Tshiba, you 
know you're putting on the 
best show possible. 

For more information, call 
toll-free: 1-800-457-7777, 
Operator 32. 

IBM PC to P1340 and P1351 graphics utilizes PaperScreen 
and the IBM PC with color graphics adapter. IBM PC is a 
trademark of International Business Machines. Lotus and 
1 -2 -3 are trademarks of Lotus Development Corporation. 
SPRINT 5 is a trademark of Qume Corporation. 

©1984 Toshiba America, Inc. 
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RASKIN: That is one thing that I was 
pushing for very hard -the interaction 
of hardware and software. You don't 
build a hardware box just to suit some 
hardware engineer and then try to cram 
software into it. You design your hard- 
ware to support the software, you 
design the software to put the two 
together, and they grow together. 
HOWARD: The constant interaction was 
one of the most fun things about the 
early Macintosh project in general. No 
decision was made by any one person 
and handed down to somebody else. 
The original Mac room was one big 
room -any discussion that took place 
involved everybody in the room. Even 
after wé moved, constant group 
meetings coalesced everywhere. People 
would run in and help shape the idea. 
RASKIN: I tried to keep the spirit of the 
group, and also my personal spirit, very 
playful. We were always playing music 
and frisbee, and shooting dart guns. 
BYTE: To what extent was Macintosh in the 
early days influenced by the Apple Ill ex- 

perience? 
RASKIN: Tremendously -to get as far 
away from it as possible! 
HOWARD: The team size was definitely 
reinforced by the Apple Ill. It was clear 
that a large team would tend to go off 
in the direction of writing mountainous 
amounts of code and things that were 
not well focused. That was part of our 
incentive for keeping the group small. 
BYTE: Back in the days of the Book of 
Macintosh, was Macintosh a closed system in 

the sense that the outside world wouldn't have 
easy access to the bus? 
RASKIN: No. I believed in having a bus 
brought out on an edge connector. 
BYTE: What happened? 
TRIBBLE: Rod Holt, who was involved 
with the analog design land who was] 
doing the FCC certification on the 
Apple 11, kept bringing up the point that 
if you bring out an 8 -MHz, or whatever, 
bus to the outside world you're in trou- 
ble. I retrenched and said that what we 
needed were fingers to come out that 
could be used for testing purposes. 
RASKIN: As a matter of fact, in the 
original Macintosh specification it was 
called the Bus Diagnostic Port. That was 
part of the original definition. 
TRIBBLE: Then Rod said, "If we put in 
a knock -out plastic port, the FCC is go- 
ing to say 'Obviously you are inviting 
people to knock that out, and we're not 
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going to certify you:" I think he was be- 
ing a little paranoid. 

It came to pass that there was no way 
to get into the Macintosh at bus speeds. 
But 1 went through Burrell's hardware 
manuals and found a serial chip that 
could run at I megahertz, which was the 
SCC chip. So I said to Burrell, "You've 
got to design this thing in:' I think it's 
adequate. What I was worried about 
was not having enough bandwidth to 
talk to a hard disk or a network. 
BYTE: Do you think you've got it? 
TRIBBLE: I think we've got it. The band- 
width on most Winchester disks is a few 
megahertz. The bits come streaming 
out of the disk at a few megahertz, and 
with the SCC chip we can go in at close 
to I megahertz. We lose a small factor 
there, but most of the wait time on the 
hard disk is head motion anyway. 
RASKIN: If you can get at the bus itself 
you have so much more control. I still 
think it was a mistake to not put those 
fingers there, even behind a hidden 
port. 
HOWARD: Just putting in fingers doesn't 
come for free, though. As soon as you 
say it's okay for the outside world to 
start hanging junk on your high -fre- 
quency signals, you have to somehow 
isolate yourself from what they do- 
enough so that your machine will still 
work with things hanging out there. You 
have to take all that into account. 
RASKIN: I still think you should put it 
on, call it a diagnostic, and use it for 
diagnosis. You take no responsibility 
because it's not a user part, but if some 
OEM wants to use your board or your 
machine and take that responsibility, 

that's okay. I didn't see it as something 
that a user would casually plug into. 
TRIBBLE: I ended up leaning toward a 
more closed system because, as soft- 
ware manager, it became appealing to 
me to have every single one of the 
machines that were out there all exact- 
ly the same. If software ran on one 
machine, it would run on all the others. 
I didn't want a big proliferation of weird 
addresses on the bus so that if you ac- 
cess them with such and such hooked 
up it would do something funny. 
BYTE: The story of the IBM PC. 
RASKIN: The story of the Apple II. 

BYTE: One thing that surprised people, I think, 

when Mac was first introduced, was that it only 

had one disk drive. 

RASKIN: I know why there was ]only] 
one originally. When I was there, the 
software was designed to work with 
one. But after you have the typical Lisa 
kind of software on it, it definitely needs 
more than one. Having first made the 
choice of putting that software in, cer- 
tainly I would have put in two disk 
drives. It's not very convenient to use 
with just one. 
BYTE: Who came up with the idea of a 
detachable keyboard? 
RASKIN: I think Jobs. 
BYTE: What are your feelings about that? 
RASKIN: Once Macintosh grew to its 
present size, the separate keyboard was 
the only way to go. 
BYTE: Did it start out physically significantly 
smaller? 
TRIBBLE: Not very much smaller. The 
screen was a little bit smaller, but the 
whole box was a much lower profile. 
RASKIN: But it was not like a Thndy 
Model 100. It did have a CRT ]cathode - 
ray tube]. It was slightly smaller. It grew 
a great deal. 
BYTE: Have you seen any of the third -party 
software that's just beginning to emerge for 
Macintosh? We've seen some where we think the 
third -party developers have missed the point of 
the Mac. 
TRIBBLE: I think that's bound to hap- 
pen, especially where you have so many 
people -a hundred companies are out 
there -writing software. It's a tremen- 
dous problem in communication. You 
have to reeducate all the people who 
write for CP /M, UNIX, and whatnot to 
write for a system that is completely dif- 
ferent from anything they're used to. 
HOWARD: It certainly takes a lot of 

(continued) 
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rethinking about how you want to be 
doing what you're doing. 
TRIBBLE: Early on, designing the oper- 
ating system. I decided to incorporate 
most of the user -interface routines and 
procedures almost into the operating 
system. It was partitioned off as some- 
thing called the user -interface toolbox - 
a set of tools that you could use to con- 
form to the Macintosh user interface. 
RASKIN: The original design documents 
also said that the user interface is pretty 
much the operating system. 
TRIBBLE: But further than that, we have 
a problem because it is harder to con- 
form to that user -interface standard 
than it is to just treat the thing as a TTY 
(teletypewriter'. How were we going to 
get all these third -party software ven- 
dors to go along with us? The strategy 
was not to legislate by saying, "You must 
do this; but to legislate de facto by put- 
ting all those toolbox routines in ROM. 
Then anybody who doesn't use those 
routines is penalized because the 64K 

byte ROM is sitting there with all these 
nice routines, and they're chewing up 
RAM with their own routines for their 
user interface. So it's a way of legislat- 
ing a consistent user interface. 
BYTE: You started with 64K bytes and it_was 

released with I 28K bytes, and there is constant 
talk of a half- megabyte Mac. When did a half 
megabyte creep into the design philosophy? 
RASKIN: Very early on Burrell pointed 
out that it's very easy to make a design, 
once you had the 68000 in place, where 
you could just take out 64K -bit chips 
and put in 256K-bit chips. I've always 
believed that you just simply take the 
largest chip that is economically feasi- 
ble to use in terms of the memory, and 
if they're bit -wide chips and you use 8 

or 16 of them, then that should be the 
size of your memory. The size of mem- 
ory, to be economical, should be the 
word length times the number of bits 
you have in a chip. 

So it's clear that if you have 64K-bit 
RAMs and a 16 -bit bus you get a 128K- 

byte machine that's really fast. Burrell 
loves designing for it, software people 
had no trouble handling that, and it's 
very clean. When the 256K-bit chips 
come you just plug in all those and 
everything runs just about the same. 
BYTE: What brought lobs to the Macintosh 
project? Why did he get interested in it? 
HOWARD: One reason was that Apple 
had no new projects in that sort of low 
price range, and I think it was becom- 
ing obvious that at some point people 
were probably going to quit buying the 
Apple II and Apple better have some 
other, at least that low if not lower - 
priced, project in the works. And part 
of it is that I think he was being sort of 
edged out of the Lisa project. Or that 
he could see that it was going off in a 
direction, perhaps even with his bless- 
ing, that he wasn't happy being a part 
of and therefore it was time for him to 
move on to something else. 

By then it was becoming clear that 
Mac was the most exciting thing going 
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on at Apple. Jobs definitely loves to be 
in on new projects as they get going. 
and he's not very able to just sit back 
and watch that happen. IHe'sj a very 
forceful person 'who' has to get in and 
exert his influence. 
BYTE: What happened between Raskin and 
Jobs as Jobs moved into the Macintosh project? 

TRIBBLE: When I went to work for Ap- 
ple, I went specificially to work for Jef. 

And there is an incredible difference in 
philosophy between Jef and Steve. In 
my own mind I was initially more 
aligned with lef's philosophy than 
Steves. I have to admit that I became 
somewhat influenced by Steve as time 
went on. I also have a somewhat 
Machiavellian view toward the Macin- 
tosh project, By that time I was in love 
with it and wanted to see it happen, and 
here were these bad, political things 
happening, kind of above my head. 
What I saw as inevitable was that essen- 
tially the company had turned against 
Jef. Things were not getting done and 

were blocked here and there. It was 
upsetting. I almost decided to go back 
to Seattle right when Steve was taking 
over. But I made a decision that if Steve 
takes over the Macintosh project, then 
we'll have resources of the company 
available to us, and we won't be blocked 
here and there. At least we'll be able to 
get something done. That turned out to 
be partly true. But the flip side of that 
was that Steve is good at lots of things 
but not at being a boss on a one -to -one 
level. 
BYTE: (to Raskin) When did you leave the 

Mac project? 

RASKIN: I was sort of forced out. Like 
someone squeezing on a toothpaste 
tube. I resigned in February of 1982. It 
was gratifying that Markulla and lobs 
did not accept my letter of resignation, 
While I disagree with lobs in lots of 
ways, the Rolling Stone article IS. Levy, 
"The Whiz Kids Meet Darth Vader:' 
March I. 1984, page 361 made it appear 
as though he summarily fired me, which 

is not at all true. He has not been in 
general a person who does that. He and 
Markulla asked me if I would please stay 
another month even if I didn't come in 

to work: they knew I was very unhappy 
there. At the end of that time they 
would make me an offer that I couldn't 
refuse. 

They went back to the way it had 
started. They were going to set me up 
with a research division. This was the 
third or fourth or maybe the ninth or 
tenth -1 don't remember how many - 
times I had been offered that and every 
time I had done it, something came up. 
And they would say, "Oh, you've got to 
turn this into a product: you've got to 
come over and put out this fire or some- 
thing :' 

They made me the same offer over 
again, and I think I had finally learned 
that there was little likelihood of it ac- 
tually happening. So I left... . 

BYTE: Were any of you surprised at all by the 
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as well as our 747's. That's because we've folded down 
the two middle seats and added more legroom in our 
L- 1011's. So now, they're more comfortable than ever. 

TWIs Ambassador Class' Just six seats across 
on every flight to Europe and the Middle East - 
not eight like most airlines. 

Who's your money on? 

You're going to like us 
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extent of the Mac hype? The scale? 
HOWARD: That's something of Applés. 
I guess you would call it extreme right 
from the start. I guess that is what has 
differentiated Apple from a lot of unsuc- 
cessful computer companies that have 
had products that were more or less 
comparable to Applés -its marketing 
ability, its ability to really blow things up. 
TRIBBLE: Apple was good at hype, for 
one thing. For another thing, we, the 
people involved in Macintosh, believed 
that there was something worth hyping. 
HOWARD: It is a computer that you can 
get affectionate feelings about in a way. 
RASKIN: I still think it has a lot of 
qualities that I wanted in it originally. 
Not exactly the same, many things have 
changed. But a lot of the feel has some- 
how managed to come through. I think 
the Mac is certainly the best of the per- 
sonal computers of today. 
TRIBBLE: The people who worked on 
Macintosh, especially that initial core 
group, were all emotionally involved in 

the machine. That is a lot of what made 
it turn out well. 

The idea came up again and again 
from the early days, though, that the 
major problem of the Macintosh was 
going to be one of educating people 
about the machine. It's a new concept 
and you have to spend effort to teach 
people about it. 

A person should be able to watch for 
five minutes and then sit down and do 
something useful. You shouldn't have to 
read a big manual. 

Jef may not agree, but I feel that it's 
the mouse that allows you to do this. 
Because it's difficult to see what some- 
one's fingers are doing on the keyboard 

when you're watching them manipulate 
a program, and its very easy to see 
what they're doing with the mouse. 
RASKIN: I don't disagree. Except I have 
my strong belief that that's not a con- 
venient thing to do for very long. It's 
certainly great to play with MacPaint. 
BYTE: Where did the concept of the Mac divi- 
sion as pirates come from? 
HOWARD: It came because of an inter- 
nal public relations effort to show peo- 
ple who were afraid that Macintosh was 
turning into this giant organization, like 
the Navy, with lots of forms, rules, 
regulations, guidelines, and procedures, 
that this was not the case -we invented 
the slogan of "pirates:' 
TRIBBLE: Well, there is the idea of 
Macintosh stealing from Lisa. 
HOWARD: I don't think that was inten- 
tional-I think that was the way they 
took it. It certainly did not improve 
Macintosh's relations with the rest of the 
company -since that made the rest of 
the company the Navy by implication. 
BYTE: In the very first days, was it more or 
less unofficial? Was it all backdoor? 
TRIBBLE: It was not a product. 
HOWARD: We were calling it research 
partly so that nobody would be upset 
that we were working on these ideas. 
TRIBBLE: If it's not a product we can do 
whatever we want. 
BYTE: There were some resources committed 
toward your "blue -sky" research? 
HOWARD: It wasn't that many resources 
were being committed. There were 
some bodies. Four or five of us were in 
a room that Apple was renting. But that 
was about it. 

BYTE: Did you feel like you were a secret society, 

in a sense? 

HOWARD: Kind of. 
TRIBBLE: We made no attempt to keep 
ourselves secret, though. 
HOWARD: We did feel that we were go- 
ing off in a different direction from the 
rest of Apple. 
RASKIN: And nobody, especially Steve 
Jobs, believed that we could do any- 
thing useful. Maybe a few clever ideas 
may come out of this group but certain- 
ly not a product. They were not going 
to get a product out of itaskin, 'Ribble 
and Howard ... people who play music. 
BYTE: Is Mac a product that can evolve well? 

HOWARD: In a sense that any computer 
can because you can write an infinite 
number of programs on it. 

RASKIN: The Mac in particular is easier 
to write infinite numbers of programs 
on that most computers. 
TRIBBLE: It's a generalist's computer. It's 
a bit -mapped screen with some mem- 
ory and a processor. 
HOWARD: With some limitations, you 
can hook almost any piece of hardware 
to it through high -speed serial ports. 
And people will go on plugging all kinds 
of weird things in it. 

BYTE: Could Mac be done again in 1 984? 
HOWARD: I think it could, but only by 
a similar process, a little group splinter- 
ing off, working separate from the big 
group. I don't think it could be done on 
purpose, as Macintosh was not done on 
purpose. 
RASKIN: From my point of view it was 
done on purpose, but from Apple's 
point of view it was an accident. 
HOWARD: Actually Steve Jobs would 
support that kind of thing. That is the 
kind of thing that Jobs will go out on a 
limb for. 

ULTRA -RES" GRAPHICS 

Available from stock 

WHEN RESOLUTION COUNTS 

ULTRA -RES, 
a family of graphic controllers for IBM -PC / XT and S-100 systems 
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Advanced feature display controllers for IBM -PC / XT and compatible systems. Features 
include NEC7220, programmable resolution to 1024X1024. slave controllers. transparent 
mode allows monochrome adapter and ULTRA -RES on same monitor. DMA compatble. light 
pen. externally powerable. Monitor protection circuits. Video outputs are TTL direct drive or 
analog. Software drivers. 

C.S.D. Incorporated 
P.O. Box 253 SUDBURY. MA 01776 

16171 443 -2750 

ULTRA -RES Trademark CSD Inc 

IBM -PC Trademark IBM 

Prices from 5995 

Circle 46 on inquiry card. 
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International Connections 
With the industry's most popular data communications program, the world 

is at your command. 
An import/export office in New Jersey can instantly check the London 

market for current dollar exchange rates ... send Hong Kong an updated 
production schedule ... print -out the week's sales results from the Dallas 
branch. 

There's virtually no limit to how far you can reach with your microcom- 
puter, ordinary telephone line., and CROSSTALK. 

Even if your own business a rid personal needs are closer to home, you'll 
appreciate CROSSTALK's compatibility with a wide user base ... smart 
terminal characteristics ... total modem control ... and the ablity to capture 
data at a high speed for later off -line editing. CROSSTALK has extras you may 
not find in other programs. Data capture to memory buffer (and on -line display). 
Protocol error -checking file transfer. Modem /telephone hangup, and display of elapsed 
time of call. Command file power and flexibility. Remote takeover and operation. And 
much more. 

There is a CROSSTALK version for almost every 
CP /M, CP /M -86, or IBM DOS based microcomputer 
system. See your dealer, or write for a brochure. 

(MIcRosTuF)4. 
The Exchange / Atlanta, Georgia 30339 / (404) 952 -0267 

CROSSTALK is a trademark of Microstuf, Inc.. CP /M and CP /M -86 ore trademarks of Digital Research Inc., IBM is o trademark of International Business Machines, Inc. 
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Introducing the new 
United they stand. 

LittleTremp character licensed by Bubbles Inc., s.a. 

Available early next year. 
Prices apply at IBM Product Centers 
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Programs in IBM's Assistant 
Series are like actors in a play. Alone, 

each gives an outstanding performance. 
Together, they've been directed to act well as 

a troupe. (In the software world, this interaction 
is called "integration. ") 

Just as actors can easily perform 
on different stages, these programs can easily 
work on different IBM personal computers - 

from PCjr to larger systems like PC/XT. 

How integrated software works. 
Want to get your facts and figures in order? Start with 

IBM Filing Assistant. Then, to print the facts in tabular form, 
add IBM Reporting Assistant. To write about what you've 

been working on (and make sure the spelling's accurate), use 
IBM Writing Assistant -the word processing program. Want to 

put a chart in the middle of your text? Use IBM Graphing Assistant. 
It takes data directly from IBM Filing Assistant to turn numbers 

into pictures. When it's time to think ahead with schedules and 
forecasts -get IBM Planning Assistant,* the spreadsheet program. 

The finishing touch? IBM Assistant Solutions. They 
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IBMAssistant Series. 
Divided they stand. 

make using IBM Filing Assistant 
even easier. To help you with record 
keeping, several predefined, often -used 
forms are included in each 
Solutions package. 

Learn one, learn them all. 
IBM's Assistant Series works hard for you. 
But the programs aren't hard t o work. Many 

of the menus, commands and function keys are the 
same. So once you've learned one program, you're well on 
your way to mastering the rest. 

They're not hard to buy, either. Pick what 
you want when you want. Each program is less than $150. ** 

There a demo in store. 
We've shown you how affordable the new IBM Assistant Series 

But we can't show you how easy. Your dealer can. Simply ask for a 
demonstration. For the authorized IBM Personal Computer dealer 
or IBM Product Center near you, call 800 -447 -4700. 
In Alaska or Hawaii, 800 -447 -0890. 

Circle 152 on inquiry card. 
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IT ALWAYS STACKS UP 
IN FAVOUROFSUNOL 

Sunol Winchester disk drive 
replaces up to 2570 floppy disks, 
increases your speed up to 1000% 
and costs surprisingly little. 

If data management is becoming a problem, 
you are ready for a Sunol hard -disk system. 

We're Powerful 
Choose from 8, 16, 25, 40, 65, or 92 megabytes 
per drive and up to four drives per controller. 
That's a total of 368 megabytes and that's up to 
2570 floppy disks or 184,000 typed pages. 

We're Fast 
You've got more data and almost instantaneous 
access to that data ... up to 10 times faster than 
a floppy - 7.5 megabits per second transfer 
rate. 

We're Compatible 
You can connect your Sunol to the IBM PC and 
compatibles, Apple II and Ill, TI, Victor 9000, 
DEC, Epson QX -10, Zenith and more. 

III \ i!q 

11111Y 1r 

We're Connected 
Use your Sunol to network with SUN *NET. 
SUN *NET can handle up to 64 users at a time 
and with seven different operating systems all 
on the same Sunol disk. Sunol's disk is also 
compatible with Omninet, PC Net, or Ethernet. 

We Have Back -Up 
Our optional 23 megabyte random access type 
cartridge gives you the back -up you need. And 
you can access it as a 23 megabyte floppy of 
on -line disk storage. 

We're Clear 
Our dynamic display lets you know exactly 
what the drive is doing at every moment. 

We're Reliable 
Sunol's Error Correction Code and off -line di- 
agnostics give you the reliability you expect. 

COMPARE SUNOL FEATURE FOR FEATURE 
Then compare price. There is no better value. 
There is no better Winchester disk drive. 
IBM P.C. is a registered trademark of International Business Machines Corporation. 
P C. Net is a trademark of Orchid Technology. 
Apple is a registered trademark of Apple Computer Inc. 
Omninet is a trademark of Corvus Sytems Inc. 

1072 Serpentine Lane, Pleasanton, California 94566 (415) 484 -3322 Telex: 703175 
Circle 291 on inquiry card. 
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The 
Transputer 

and its 
special 

language, 
Occam 

B.Y.T.E U.K. 

Microprocessor 
Design 

BY DICK POUNTAIN 

BYTE readers probably are not used 
to thinking of Britain as a source of 
major innovation in computer design. 

The cost -cutting miracles wrought by Sir Clive 
Sinclair are perhaps the only examples that 
have crossed the Atlantic, and even those 
computers had limited commercial success. 

Nevertheless, there is a lot of innovative 
work going on in these depressed isles, and 
some of it is at the advanced end of processor 
design. 

The most exciting work of this sort is taking 
place at INMOS, the transnational semicon- 
ductor enterprise set up in 1978 with part 
funding from the British government. INMOS 
has manufacturing facilities in Colorado 
Springs in the United States and at Newport 
in the United Kingdom. So far its product 
range has been confined to high -speed static 
and dynamic RAMs (random- access read/ 
write memories) aimed at high -performance 
mainframe and minicomputer markets. How- 
ever, at the U.K. design center in Bristol, a 
research program is about to bear fruit in the 
shape of a revolutionary VLSI (very -large -scale 
integration) microprocessor chip called the 
7ransputer. 

The Ransputer is INMOS's contender in the 
struggle over the next generation of micropro- 
cessors. It is pitted against the likes of the NS 
16032 and the Intel 80286. But the design 
philosophy that underlies it is very different 
from that of its competitors. It is intended to 
be a "programmable component :' hence the 
name, which is an amalgam of transistor and 
computer. The 7Yansputer is designed to com- 
municate with other Ransputers in parallel - 
processing networks so that as many of them 
as desired can be applied to a particular task 
with minimal overheads in processor time and 
physical interconnections. Even more impor- 
tant, the same program can be run on a single 
7ransputer or a network of communicating 
devices. 

This sort of system design, using many pro- 
cessors working simultaneously on the same 
data, is widely recognized as an essential step 
in building the so- called "fifth generation" of 
computers. Fifth -generation systems will have 
to search huge databases if they are to per- 

form natural- language processing and other 
"intelligent" activities. VLSI guru Carver Mead 
has suggested that "an additional four orders 
of magnitude of computational capability are 
available through concurrent processing :' 
Connecting conventional microprocessors to- 
gether to perform parallel processing is a 
tedious chore, complicated by the need for 
(ever wider) parallel buses to be securely 
shared and by terrifying problems of syn- 
chronization. 

The Ransputer avoids these problems by 
communicating over high -speed serial links 
(running at 1.5 megabytes per second, full 
duplex), and by having the necessary syn- 
chronization built into its instruction set. 

Engineering samples of a 32 -bit Ransputer 
(designated the IMS T424) are expected in the 
last quarter of 1984. This chip will have four 
high -speed serial links, 4K bytes of ultrahigh - 
speed RAM, an external memory interface, 
and a peripheral interface on the silicon slice. 
Other processors planned for this family may 
have fewer serial links and varying amounts 
of on -chip RAM. 

The T424 is a reduced -instruction -set com- 
puter (RISC). It has only 64 instnictions, and 
they are designed to render the processing 
of concurrent tasks as efficient as possible. 
INMOS achieves this by using a stack -based 
architecture in which the 4K bytes of on -chip 
RAM serve in place of the registers of a con- 
ventional microprocessor. Different concur- 
rent tasks have their own workspace among 
these registers, and switching tasks is merely 
a matter of switching a pointer to the work- 
space. The processor contains its own logic 
to schedule these tasks. A clever choice of in- 
struction format, whereby instructions can be 
built up in 4 -bit chunks, allows 16- or even 
64 -bit designs to be added to the range and 
to have compatible code. Virtual memory 
operation has been rejected in favor of a 
uniform address space -a T424 can directly 
address up to 4 gigabytes of external RAM. 

(continued) 

Dick Pountain is a technical author and software con- 

sultant living in Landon. England. He can be contacted 

do BYTE, POB 372, Hancock, NH 03449. 
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The ftansputer's various hardware 
modules run concurrently. The fact that 
the serial links memory interface. and 
processor can all operate simulta- 
neously makes communication inexpen- 
sive. Off-chip communication between 
'Ransputers is asynchronous so they 
don't have to share a common clock 
signal. and delays in the point -to -point 
connecting lines can be tolerated within 
broad limits. 

INMOS is confident that the 7tans- 
puter will be capable of running at 10 

MIPS (million instructions per second) 
with a modest 5 -MHz clock-two orders 
of magnitude faster than current micro- 
computers. This win be accomplished 
by using 2- micron CMOS (complemen- 
tary metal -oxide semiconductor) tech- 
nology with silicide interconnect and a 

reduced instruction set with I-byte in- 
structions, and by having the various 
components of the chip all working in 
parallel. 

OCCAM'S RAZOR 

Fun exploitation of the 'Ransputer's 
potential for concurrency requires a 

new programming language Some 
existing languages such as Concurrent 
Pascal. Ada. Modula -2. FORTH. and 
Simula can be used to write parallel pro- 
grams. but in all of these a programmer 
has to arrange for synchronization of 
parallel processes that want to "talk" to 
each other (usually by setting special 
flags called semaphores to signal that 
a result is ready). This makes great 
demands on a programmer's mental 
picture of the program's execution in 
real time. 

INMOS designed a new language 
called Occam to program the 'IYans- 
puter. In fact the Ttansputer and Occam 
were designed concurrently. so the 
Ttansputer will directly execute Occam 
programs. Occam is the Ttansputer's 
assembly language. It's also a general- 
purpose programming language that 
can be run on conventional processors 
by time -shared simulated concurrency. 

Occam was developed by David May 
of INMOS and Professor C. A. Hoare 
(perhaps Britain's leading computer 
scientist) of Oxford. The name of the 
language comes from William of 
Occam. the (4th-century Oxford philos- 
opher whose principle: 'Entia non sunt 
multiplicanda praeter necessitatem" 
('Keep it simple. dummy!"). is better 
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known as Occam's razor. 
With only 22 reserved words Occam 

is a small and elegant language It com- 
bines the best of contemporary thought 
about control structures and variable 
scoping with some radical new struc- 
tures to handle concurrency. It can be 
used as a general calculus to describe 
concurrent activities in any field. much 
as pseudo-Pascal is often used to 
describe sequential algorithms. 

Occam is based on a model of com- 
putation that is different from conven- 
tional languages in that it includes the 
notions of communication. parallel ex- 
ecution. and synchronization in its very 
structure. I/O (input/output) and inter- 
rupts are handled at high level and are 
transparent to the programmer. Occam 
is designed for system programming. It 
has only integer arithmetic and no built - 
in support for file and string handling 
or graphics although floating -point and 
multiple -precision arithmetic are 
planned as future enhancements. 

The basic unit of Occam programming 
is a "process" that performs a sequence 
of actions and then terminates. This is 
similar to ordinary programming lan- 
guages. but in Occam there may be 
more than one process executing at any 
given moment. There are three primitive 
processes input. output. and assign- 
ment. An other processes are con- 
structed from these building blocks The 
input and output processes transfer a 

word (32-bit in the latest version) from 
a "channel" to or from a variable. For 
example. 

tube ! x 

outputs the value of variable x to a 

channel called "tube:' while 

tube ? y 

inputs the value into variable y. Chan- 
nels. like variables. must be declared at 
the beginning of the process in which 
they are used. Physically they might be 
implemented as serial communications 
links between different 'tansputers or 
as memory locations that let indepen- 
dent processes inside the same'tans- 
puter exchange data -to Occam it 
doesn't matter. Channels are one-way 
(you can't input and output from one 
within the same process) and self -syn- 
chronizing. so that communication only 
occurs when both the input and output 
processes are ready. Some channels. 

such as "keyboard" and "screen:' may 
be predeclared by the system. 

The Assignment process merely 
changes the value of a variable as in 
Pascal or BASIC: 

x: -y+ 10 

The simplest type of compound pro- 
cess is the kind called SEO (for sequen- 
tial). In the following program fragment: 

VAR x: 
SEO 

keyboard ? x 

screen ! x 

the input and output processes are ex- 
ecuted one after the other as in any or- 
dinary programming language. The in- 
dentation is not optional: it marks the 
extent of a subprocess A two-character 
indent is required for each level of 
nesting (equivalent to begin...end). The 
only separator required (other than in- 
dentation) is a colon that indicates the 
end of a declaration. Incidentally. the 
preceding program merely allows you 
to type a single character on the screen. 
Processes can be given names (like pro- 
cedures) so you could say 

PROC echo - 
VAR x: 
SEO 

keyboard ? x 

screen ! x: 
(- rest of program) 

Note the colon at the end as we are 
declaring a process. 

'Itvo novel kinds of compound pro 
cesses are PAR (parallel) and ALT (alter. 
native). PAR indicates that the sub- 
processes that follow it (on paper) will 
be executed concurrently. If these pro- 
cesses have to communicate with each 
other via a channel then whichever is 
ready first will automatically wait for the 
other to become ready. Synchronization 
is built into Occam and programmers 
need not worry about it. For example. 

CHAN signal: 
PAR 

VAR x: 
SEO 

keyboard ? x 
signal ! x 

VAR y: 

SEO 
signal ? y 

screen ! y 
Iromimedl 
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Never before has anyone put so much 
into something so small. The WY -50 gives 
you big terminal features without occupy - 
ing your entire work -space. This took 
revolutionary design. Design a lot of 
people couldn't accomplish for the price. 
But we did. 

In fact, the WY -50 introduces a new stan- 
dard for low -cost terminals. You get a 
compact, full- featured design that meets 
the most advanced European ergonomic 
standards. 30% more viewing area than 
standard screens. And a price tag as small 
as they come. 

The WY -50 sells for only $695.00. 

FEATURES: 
14 "screen. 
80/132 column 
format. 
Soft -set up mode. 
High resolution characters. 
Low -profile keyboard. 
Industry compatible. 
Only $695.00. 

contact 
WYSE 

and we'll 
send you a 

brochure filled with everything 
you need to know. The WY -50. The full - 
featured terminal with the small price. 

For more information on the revolution- 
ary design, outstanding features and 
unique good looks of the new WY -50, 

r,nt'ltissÿ,',issg'.'' 

WYSE Circle 334 on inquiry card. 

I I I I Make the Wyse Decision. 

WYSE TECHNOLOGY 3040N. First St., San Jose, 

CA 95134, 408/946 -3075, TLX 910- 338 -2251, Outside 
CA call toll -free, 800/421 -1058, in So. CA 213/340 -2013. 
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The two sequential subprocesses run at 
the same time. The first waits for an in- 
put from the keyboard the second waits 
for a "signal' message on the channel. 
When a key is pressed. the first process 
can terminate allowing the second one 
to do so. The net result is the same as 
in our first example but the character 
has been passed between two pro- 
cesses on its way to the screen. Note 
that all variables are local to a single 
process (so I could. unwisely, have de- 
clared x for both) and they are de- 
allocated (cease to exist) when it ter- 
minates. The order in which the pro- 
cesses are written on paper is irrelevant 
in a PAR construct: each waits until its 
input or output is ready. 

The ALT construct provides a novel 
and elegant way of choosing between 
parallel processes in the time dimen- 
sion. It sits and watches a group of in- 
put channels and then executes the pro- 
cess attached to whichever one delivers 
an input first If two or more inputs oc- 
cur simultaneously. then ALT chooses 
in a way that will be implementation 
dependent but which avoids any chan- 
nel becoming permanently locked out. 
There is a provision called PRI ALT for 

allocating priorities to the processes. 
Here's a typical ALT. 

CHAN signal: 
VAR y: 

ALT 
keyboard ? y 

SEQ 
screen ! y 

signal ? ANY 
SEQ 

( -do something interesting) 

As part of a larger program this will 
either type a character on the screen or 
"do something interesting:' depending 
on whether "signal" becomes ready 
before you press a key. The key word 
ANY throws away the input value in- 
stead of storing it -the input is then 
merely a signal to do what comes next. 
Each input process in an ALT construct 
can also have a logical condition (called 
a guard) in front of it. The process can 
then execute only if it's the first to 
receive input and the guard is true. 

More conventional selection is done 
with IF: although it requires no THEN or 
ELSE. Instead. F is followed by a series 
of one or more conditions and it ex- 
ecutes the process associated with the 

Listing I: This short program illustrates many of Occants features. It's a simple 
editor that allows text to typed on the screen. However, in the background is a "time- 
bomb' that inserts the word "WHAM!" into the text at regular resi-tinte intervals. 

PROC bang KHAN send) - - PRINT STRING 

DEF bangword = "WHAM! : - set up string as a byte vector 
SEO i 

= I FOR bangwordlBYTE 01l - first byte contains count 
send ! bang word il . - output string to channel 

PROC bombICHAN ready) _ - BACKGROUND PROCESS 
DEF tlme.fuse = 1000 : - a constant 
VAR count: 
WHILE TRUE - an endless loop 

BE0 
count :. 0 

WHILE court < tlmefuse - a delay loop 
5E0 

count : count* I 

ready ! 'a : - send an a as ready signal 
- lay value would dol 

CHAN scare: - MIN PROGRAM BODY 
PAR 

bomblscarel - runs continually in background 
VAR char 
WHILE TRUE 

ALT - either echo a char or WHAM! 
keyboard ? char - receive char from keyboard 

SEO 
SCREEN char - echo to screen 

scare ? ANY - throw away the a 

SEO 

banglscreenl - put WHAM! on screen 
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first one that is true (on paper this time). 
so it also functions as a CASE 
statement: 

IF 
x.I 
outputs ! x 

x.2 
output2 ! x 

Loops can be programmed using 
WHILE <condition> ..., but a far 
more powerful kind of repetition using 
the less -conventional "replicator" is 
available. which allows any of the pre- 
viously mentioned compound pro- 
cesses to be cloned a stated number of 
times. For instance. PAR i - I0 FOR nl 
creates an array of n parallel processes 
whose components can be accessed by 
the value of the index i. When used with 
SEQ. the replicator produces an itera- 
tion equivalent to a FOR ... NEXT loop, 
while ALTi - 10 for nl chooses from an 
array of n channels. 

Occam's other features include the 
provision of arrays of variables or chan- 
nels that can be passed as parameters 
(of unspecified size) to processes. 
Named constants and tables of con- 
stants (including string literals) can be 
defined. and string handling is done 
with byte arrays. as in C or FORTH. 

TIME. a special input channel, caters 
to real-time programming: it is always 
ready and returns the current time from 
the system clock. When used with 
AFTER, it causes a process to wait until 
a given absolute time: 

TIME ? AFTER t 

This use of absolute times rather than 
relative delays simplifies the program- 
ming of device controllers because a 

programmer doesn't need to worry 
about how much time the actual con- 
trol actions take. Many of the operations 
that are the stock-in-trade of communi- 
cations engineers can be expressed in 
a single Occam process. For instance. 
a set of channels can be multiplexed 
with a replicated ALT. or a pipeline of 
filters could be set up using a replicated 
PAR. A sample Occam program is 

shown in listing I. 
Occam has an advantage over con- 

ventional languages for concurrent pro- 
gramming in that a program can be de- 
veloped on a single processor and then 
run unaltered on any number of Roans- 

Icarxcmedi 
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Your personal computer deserves the 
unequalled monitor quality of Sakata 

Your computer deserves the most monitor 
quality value possible...and so do you. SAKATA 
CRT DISPLAY MONITORS give you more 
monitor quality than the most expensive 
monitors available. Each SAKATA MONITOR 
provides unequalled color reproduction; 
sharpest and most vivid graphics; text that you 
read more easily than you ever expected; 
and technical characteristics and capabilities 
that will amaze you. 

Protect your personal computer's 

performance by utilizing SAKATA CRT 
MONITORS which provide the utmost in 
monitor value. Choose from an entire line of 
Composite Color; RGB High Resolution Color; 
RGB Super High Resolution Color and two 
monochromes (green and amber) that have 
more quality than other monochrome monitors. 
"We promise performance ". 

SAKATA CRT MONITORS are available 
wherever personal computers are sold or write 
for technical and illustrated literature and prices. 

SAKATA U.S.A. CORPORATION 
651 Bonnie Lane, Elk Grove Village, IL 60007 
(312) 593 -3211 800 -323 -6647 (outside Illinois) 

__Yalata 
SC -100 

COLOR COMPOSITE 
"Serving industry worldwide since 1896" 

SC -200 
RGB HIGH 
RESOLUTION COLOR 

SC -300 
RGB SUPER HIGH 

RESOLUTION COLOR 

SG -1000 
MONOCHROME GREEN 

SA -1000 
MONOCHROME AMBER 
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BYTE U.K. 

The integrated "smart" 
editor understands the 
syntax of Occam. 
puters sharing parallel processes for 
faster execution This requires use of a 

construct called the PLACED PAR. 
which specifies a destination processor. 
The decision about how many pro- 
cessors to use can be left until the last 
minute and made on cost/efficiency 
grounds without affecting the program 
design 

Because the Transputer is not yet 
available. INMOS decided to produce 
a demonstration Occam compiler so 
programmers could get some experi- 
ence with it now. The Occam Evaluation 
Kit has been on sale for about a year 
now and it runs under the UCSD p- 
System on various personal computers 
including the Apple II. IBM PC. and the 
Victor 9000. This kit implements all the 
major aspects of the language except 
for PLACED PARs, but it has only two 
channels to the outside world -the pre- 
defined "keyboard" and "screen : It is 
highly suitable for learning the lan- 
guage. but rather slow in compiling and 
execution because concurrency is only 
simulated on the single processor by 
time -slicing (p-code is not fast anywayl. 

INMOS currently is putting the final 
touches on the production compiler. 
which is written in Occam and will run 
first on the DEC (Digital Equipment Cor- 
poration) VAX. compiling to native 
code. It should be available to devel- 
opers by the time you read this. lb write 
the compiler in Occam. a "tiny" Occam 
that left out ALT and some other con- 
structs was written: it is used to 
bootstrap the full compiler. The com- 
piler is written in modular fashion so 
that code generators for the Motorola 
68000. Intel iAPX series and the 
Transputer itself can be bolted on later. 
( INMOS has a Transputer emulator run- 
ning on the VAXes at Bristol.) The com- 
piler also uses concurrency with the 
lexer. parser. scoper. and generator 
passes running in pipehned fashion and 
communicating via channels, When 
Transputers are available. INMOS will 
use several in a development worksta- 
tion to achieve compile times at least 
five times better than possible on an 
equivalent sequential machine. 
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The compiler has an integrated 
'smart' editor that understands the syn- 
tax of Occam. For example it handles 
all the indentation automatically. Rather 
than taking the fashionable mouse -and- 
icon route. the design team chose to 
follow a less popular path it used a 

"folding" editor similar to that devel- 
oped in Cornet University's Program 
Synthesizer. The folding editor is a full - 
screen text editor with the facility for 
any process body to be folded out of 
sight (like an accordionl at a single key- 
stroke so all that appears on the screen 
is a dotted line bearing the name of the 
process. Another keystroke unfolds the 
procedure and reveals its code. 

Folds can be nested to any depth so 
an entire program (with all its sub- 
processes neatly folded away) can be 
displayed on a single screen While not 
as pretty as overlapping windows. this 
technique has the advantage of being 
able to work on the humblest of text - 
only serial terminals -it doesn't require 
an ultrahigh -resolution bit -mapped 
screen. In the final product these folds 
wit work under a FORTH-Ike virtual - 
memory system so that when you un- 
fold a process its source code will be 
automatically retrieved from disk if it 
isn't already in memory. 

A CHECK command performs a syn- 
tax check on the current fold using the 
cursor to pinpoint the site of the error. 
so a program should be completely free 
of syntax errors by the time it's really 
compiled. The aim is to create a pro- 
gramming environment that is almost as 
interactive as a good BASIC interpreter. 

On a multiaransputer system. recom- 
pilation should be so fast that library 
routines can be kept in source form and 
combined in the editor. For other host 
systems. it's likely that separate com- 
pilation (as in C or Modula -21 will be in- 
cluded. with the fold as the compilation 
unit. However. linking machine-code 
modules is possible through the host 
machine's operating system so that 
users who are programming processors 
other than the Transputer can write 
drivers for the serial ports that imple- 
ment Occam's external channels 

Though the language itself is small. 
the requirements of compiling parallel 
processes make the compiler fairly 
greedy: it occupies around 78K bytes 
of RAM and around 90.000 words of 
workspace on a VAX. Ongoing optimize 

tion work is aimed at reducing these re- 
quirements. and. by the time the com- 
piler is released (late summer target 
date). 68000 -based systems like the 
Sage IV with 256K bytes of RAM should 
support it comfortably. 

CRAY ON A DESK? 

If all goes as planned. the Transputer 
and Occam promise to have dramatic 
effects on computer design. Initial in- 
terest is coming, predictably. from de- 
signers with a vested interest in com- 
munications. The first commercial appli- 
cations probably will be in the areas of 
digital -signal processing. process con- 
trol and telecommunications. At Lon- 
don's Imperial College. a team working 
on a parallel supercomputer to run fif th - 
generation functional languages has 
chose "Iransputers as the processing 
elements. largely because of their fast 
I/O. 

A network of Transputers could be in- 
dispensable in a wire -guided aircraft - 
control system in which each airframe 
subsystem could possess its own intel- 
ligence and the whole system could re- 
configure itself under software control 
in the event of failure. 

Performance projections of a two- 
dimensional array of Transputers in 
computing discrete Fourier transforms 
were published by INMOS at Westcon 
83: these projections promise super- 
computer power without custom - 
hardware expense. Similar arrays (or 
trees) of Transputers can be used for 
ultrafast database searches. 

The Transputer also promises great 
things for personal computer design. 
The family of Transputer chips will in- 
clude an intelligent disk controller (IMS 
M2121 and a graphics controller (IMS 
G2131 that will draw at 4 megabits per 
second. Both chips can act as parallel 
processors in addition to their spe- 
cialized functions. A workstation con- 
taining these two controllers and one or 
more 32-bit Transputers would make a 

formidable CAD/CAM (computer -aided 
designkomputer -aided manufacturing) 
system in a single box. The sort of ad- 
vanced user interfaces presaged by 
Xerox's Alto and Apple's Lisa and 
Macintosh would barely tax the capa- 
bilities of such a machine. to which 
more pr cessing power could be added 
as necessary in the form of multi - 
Transputer boards 
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Telecommunications Engineers 

The Engineering Muscle 
And The Technical 
Talent To Lead A 
Telecommunications 
Revolution... Right 
Here With Hayes 
In Atlanta. 

We've built a powerful 
engineering and technical team 
here at Hayes. It's been our 
strength and the reason for our 
success from the very beginning. Our 
focus has been on recruiting and developing 
the talent it takes to do more than merely 
compete, but to lead. The result has been a sùcce'ss'., - 

story few in the industry can equal. 
For those of you who have searched far and wide 

for just such an environment, where talent is provided 
the freedom and encouragement to grow, then perhaps.: 
it's time to take a good, hard look at Hayes in Atlanta: 
There's a future in it. 

*PROJECT MANAGERS 
RESEARCH ENGINEERS 
*RELIABILITY/ 
TESTABILITY 

.4, 
° °ve° n ° o 

sr 
*SENIOR SOFTWARE -.. a,. 

Opportunity for ` ENGINEERS 
SOFTWARE '` 

DEVELOPMENT the here and now. 
ENGINEERS PROGRAMMERS/..::' 

*PRODUCT ENGINEERS ANALYSTS 

Interested, qualified candidates should forward a 
confidential resume to: Hayes Microcomputer 
Products, Inc., Dept. TJC -84, 5923 Peachtree 
Industrial Blvd., Norcross, GA 30092. An Equal 
Opportunity Employer, M /F. 

Hayes 
Hayes Microcomputer Products, Inc. 
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We wrote the 
book on portability 

In nine 
different languages. 

8080/8085/Z80 
CP/M 
MP/M II 

8086/8088/80186 
CP/M -86 
Concurrent 
CP/M" 

8086/8088 
IBM 
PC DOS 

8086/8088 
MS DOS 

MC -68000 
CP/M -68K 

FORTRAN -77 V J TBA 

C BASIC Compiler V V 

Pascal/MT+ 

Level II COBOL TBA 

PL/I TBA 

C 
Assembler Plus'Ibols TBA 

Access Manager TBA 

Display Manager TBA 

micro /SPF 

COBOL Animator TBA 

Personal BASIC V TBA 

Dr. Logo TBA 
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rib every software developer who'd written off portability as 
an impossible dream, Digital Research humbly announces a few 
monumental breakthroughs. 

We not only offer languages that are portable from 8 to 16 to the 
32 -bit chips of the future, they're portable across all popular operating 
systems, too. What's more, we supply the broadest range of quality 
languages and development tools available today. And will tomorrow. 

So rest assured. Whether you design applications at a major 
corporation, plan to become a major corporation or just qualify as 
a hobbyist, you only have to write it once. 

Simply pick the Digital Research language that's right for you. 
From Personal BASICTMto Digital Research FORTRAN -77TM The newest 
member of our remarkable family. 

rIb complement languages, we offer a complete workshop of 
development tools. Our Display ManagerTMand Access Manager" 
simplify the design of screen displays and data bases. So you spend 
less time and effort. 

If you write in COBOL, our AnimatorTMsource level debugger 
will get your software running in record time. 

And for programmers skilled with IBM mainframe 
SPF, we offer micro/SPF,TM An editor that helps turn 

RESfAA your invaluable experience into valuable new 
ó ÁESÉÁRCN software applications. j At Digital Research, we work as hard for you 

after the sale as we do to get the sale. With backup 
like quality documentation, software updates and 
a phone line to our technical support team. 

With so much productivity and service to draw 
on, it's small wonder IBM R¿2.4 chose our languages for 

á /! its IBMMPC, XT and the 
g new IBM 3270/PC. 

ó 

ODM 

For more information, 
or the name of the Digital 
Research retailer nearest you, call 800 -227 -1617, ext. 400. 
In California, 800 -772 -3545, ext. 400. Or call your IBM 
representative directly. 

10 DIGITAL 
RESEARCH` 

We make computers work'M 

Circle 103 on inquiry card. 

mcro/SPF is a trademark of Phaser Systems Inc.Animator and Levd II Cobol are trademarks of Micro Focus, Ltd. IBM is a registered trademark of International Business Machines Corporation 

The Digital Research bgo and products are either trademarks or registered trademarks of Digital Reseach Inc ©1984 Digital Research Inc. All rights reserved. 
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100N MO FURTHER! 

we'll get you low 

prices and fast 

service, or else! 

ALPHA OMEGA 
COI"PUTER PRODUCTS 

COMPUTERS 
TAVA PC IBM Compatible, 128K, 

3 -320K Drives, Parallel Port, 
Monitor $1989 

SANYO MBC 555 w /software 1049 
SANYO MBC 555-2 w /software1420 
IBM PC 64K, 2 -320K Drives, 

Color Graphics Board, 
DOS 2.1, Amdek 300G ....2669 

DISKETTES 
SCOTCH 3M SSDD $23 
MAXELL MD2 DSDD 39 

PRINTERS 
C. ITOH 8510 P. 120 cps ...SAVE 
EPSON FX80 160 cps $495 
EPSON FX100 160 cps 695 
OKIDATA Microline 92 160 cps425 
OKIDATA Microline 93 160 cps699 
BMC BX -80 Printer 259 
GEMINI 10X 120 cps 275 
GEMINI 15X 120 cps 409 
NEC 3550 35 cps L/Q SAVE 
JUKI 6100 L/Q 18 cps 445 
C. ITOH F -10 40 cps 1075 

MODEMS 
HAYES Smartmodem 1200 482 
HAYES Smartmodem 1200B 425 
HAYES Micromodem 119 249 
ANCHOR A. Mark 1 300 Baud ..81 
ANCHOR A. Mark XI 300/1200 269 

MONITORS 
TAXAN 12" Amber $115 
GORILLA 12" Green 85 
AMDEK 310A for IBM PC ..169 
AMDEK 300G 12" Green 135 
AMDEK 300A 12" Amber 145 
AMDEK Color 1 13" 305 
PRINCETON HX -12 RGB 495 
BMC 13" Color 219 

APPLE PERIPHERALS 
& SOFTWARE 

VIDEX Videoterm 80C 
w /softswitch $209 

VIDEX Ultraterm 279 
MICROSOFT 16K RAMcard ....69 
MICROSOFT 280 Softcard 245 
MICROSOFT Premium Pack 479 
MICROSOFT Premium Softcard 

I I E 345 

KRAFT & TG Joystick 45 
HAYES Mach II Joystick 99 
PROMETHIUS 1h Height Drives195 
WIZARD IPI Parallel Interface 75 
PROMETHIUS Versacard 149 
EPS Keyboard 289 
KENSINGTON Systemsaver .... 68 
COOL & TIME (fan, surge, clock)75 
KOALA Pad 93 
PFS Filing System 81 

PFS Report 81 
DBase II 389 
Wordstar 249 
Home Accountant SAVE 
Multiplan 165 
DB Master Version 4 249 
DB Utility 1 or 2 95 
Magic Window II 109 
Zaxxon 29 
Choplif ter 25 
Zork I /II /III 28 
Wizardry 39 
Sublogic Pinball 27 

IBM PERIPHERALS 
& SOFTWARE 

TANDON TM100 -2 360K ....$219 
PANASONIC 1h Height 360K 

Drives 179 
MICROSOFT Mouse 139 
OUADRAM Quadboard w /64K 269 
OUADRAM Quadlink SAVE 
OUADRAM Quadcolor I 209 
64K RAM Kit 200 ns 55 
AST 6 -pack plus 279 
STB w /64K clock, par, serial, 

game 295 
HAYES Mach II Joystick 35 
MAYNARD Int. 10MB Hard Disk999 
rBASE 289 
Home Accountant + SAVE 
Multimate 329 
PFS Filing System 89 
PFS Report 81 
Lotus 1,2,3 319 
DBase II 389 
Friday 189 
Wordstar 259 
Wordstar Propack w /Mailmrg, 

Spellstar 349 
Multiplan 165 
Flight Simulator 33 
Deadline 38 
Zork I /II /III 28 

Hundreds of available items. Call for complete pricing information. 

We do not charge for VISA or MASTERCARD. 

2;8; 345-4422 H MEMO 

4847 La Montana Circle, Tarzana, CA 91356 

All poduct9 are in tact!), sealed packages . We guarantee all itemslor 30 days Within the period. defective merchandee returns must 

bea®rnpried by RMA number. Al other realms wi be subjectb a 10% restocking lee. For prepad orders there we be a 3% 

seeping charge. 5 %tor UPS Bbe Labe; $5.00 minim m: all orders outside U.S. at 15% shppng. There we bean add.'onal54 00 

surcharge on C.O.D. orders. Cash or Cashiers Jheck is required on C.O.D. orders. CaInt residents add 6.5% sales tu. Pnces subpctto 

durge without notice. Circle 266 on Inquiry card. 

PREVIEW: FRAMEWORK 

(continued from page 123) 

an outline; an outline need not be used for frame organiza- 
tion. When an outline is a structural device, symbols that 
represent one of the various sorts of data frames appear 
alongside each item. 

BUILDING RELATIONSHIPS 

Fred, a macro programming language that takes as its start- 
ing point the formula macros found in many spreadsheets, 
is close to the heart of Framework. Though the drop -down 
menus control major operations and the outline generator 
oversees structure, it is Fred that provides the tools for 
sophisticated maneuvers with frames and the data they 
contain. 

At its simplest level, Fred provides a wide -ranging assort- 
ment of commands for manipulating data within spreadsheet 
and database cells; Fred is used to build computation for- 
mulas. Fred also contains a large selection of commands for 
formatting and displaying data and chaining frames for 
output. 

At a more sophisticated level. Fred is capable of inter- 
preting variables whose names are created from the names 
and titles of units of data within the overall structure. This 
facility enables you to link things: one spreadsheet to another 
spreadsheet, a spreadsheet cell to a selection of database 
cells, or a database to a graphics chart. 

Just as frames can be inserted almost anywhere in the struc- 
ture, so too can Fred macros be attached to individual chunks 
of data, frames, frame labels, and the master outline. 
Everything in Framework revolves around the frame concept; 
a formula for a single spreadsheet cell can be blown out to 
a full frame of Fred programming. 

Finally, Fred can be used to create extensions of itself that 
can be stored as frames. Frequently repeated operations or 
complicated procedures can be reduced to one -word Fred 
macros. 

WORD PROCESSING 

The Framework word processor is used in much the same 
fashion as its database, spreadsheet, and graphics programs. 
You enter a Framework editing frame either directly from the 
desktop by creating an empty word frame from the Create 
menu at the top of the display, or in a more structured man- 
ner by building from an element in an outline frame. 

Word -processing style in Framework is tied closely to 
outline frames. While it is possible to work with documents 
as long as 32,000 characters, Framework encourages a writing 
practice that involves beginning a proposal, report, or arti- 
cle by creating a preliminary list of frame titles in an empty 
outline frame. In practice, this means that full -length 
documents are composed of shorter blocks of text linked 
together and displayed as a seamless whole on output. This 
may necessitate a period of adjustment for people who don't 
write from a working outline. Obviously, outline -based writing 
requires a more organized approach, a process that some 
are more comfortable with than others. 

The editor itself is relatively simple to master. Once inside 
a particular frame, the cursor appears as a bright rectangle 
overlaid by a flashing inverse -video cursor. To move the cur - 

(continued) 
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This October,1983 ad 
THE NEW CANON 

MICROCOMPUTER. 
Its graphic system makes brilliant 

color more affordable. 

pulled 2,391 
sales leads. 

On page X89. 
This is not an exception. In the same 

issue on page 409, WYSE Technology's ad 
generated 1,792 inquiries and the Pro- 
metheus ad-way back on page 
495 - garnered 1,588. 

Advertisers in BYTE receive an average 
of over 1,000 inquiries per page of advertis- 
ing, an average of 1,300 for full -page or 
larger ads. And not just in special, front -of- 
the -book positions, but all through the 
pages of BYTE. 

B vit 

Why? Because more than 430,000 high - 
tech computer sophisticates pay to read 
BYTE -cover to cover every month-for the 
microcomputer information they want and 
need. They'll send advertisers over 6 million 
ad inquiries this year, and over a half a 
million BYTE readers will buy products 
from ads they've seen in BYTE. 

Including yours. 

Talk to us -we're the people who wrote 
the book on microcomputer marketing. Just 
call Pete Huestis, Advertising Sales 
Manager, at (603) 924 -9281. 

THE INTERNATIONAL STANDARD 

BYTE is published mo ithly by M` Craw- }¡ill,Inc., with ofd ces of 70 Main &t., Peterborar3h, N. It óï458 
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UTAH 

liDASC 
FOR MS -DOSTM 

Order Now! 
All the elegant 
simplicity of Pascal 
is now affordable. 

Diskette 

Manual 

$3995 

Requires 128K RAM 
IBM -compatible 8088 or 
8086 system. You get 
51/4" IBM -PC diskette 
and 134 -page manual. 

E) SINCE 1977 

Ellis Computing, Inc. 
3917 Noriege Street 
San Francisco, CA 94122 

Advanced Features: 
14 -digit precision. 
BCD Math, no round - 
off errors. 
Floating point + 63 - 64 
TRACE style 
debugging. 
Arrays up to 8 
dimensions. 
64K strings. 
External procedures. 
Dynamic module 
auto -loading. 

We Welcome C.O.D.'s 
r I 

V 

(415) 753-0186 
MS -DOS is a trademark of Microsoft Corp. I B M is a registered trademark of International 
Business Machines Corp. Utah Pascal isa trademark of Ell isComppiing. Inc. 

_ _ 

QueIoTM 680ÙO Assembler 
Ú 

First Commercial Release 
New 5.0 Release January, 1983 

The QueloTM portable 68000 assembler conforms to the Motorola 
resident assembler, publication M68KMASM[D4]. 

QueloTM 68000 Assembler Package Features: 
Input file concatenation, 'include function, macros, global 
parameter substitution from command line, listing date -time 
stamp, up to 31 character symbols, conditional assembly, struc- 
tured programming directives, instruction optimization, 68010 in- 
structions, relocation and linking, complex expression linking (all 
operators), DB -DW -DL directives for Z80 byte order data genera- 
tion, object library utility, software configuration tracking, condi- 
tional linking, options for assembler and linker to write complete 
symbol table to a file, detailed symbol table listings, assembler 
symbol cross -reference, linker global symbol cross -reference, ob- 
ject library symbol cross -reference, superb linker load map, 
various HEX load formats produced by linker, error messages in 
English, extensive typeset manual with index, readily transported 
to any system with a C compiler and "UNIX like" system interface. 

Ready to run in various disk formats for $595 
CP /M -80, 86, -68K, MS -DOS and PC-DOS 

Portable source version with detailed 1 $750 and license 
installation and testing instructions. agreement. 

For more information or to order QueloTM 
write or call Patrick Adams 2464 33rd Ave. W., Suite #173 

Seattle, WA 98199 
COD, Visa, MasterCard. (206) 285 -2528 

CP /M-80, CP /M-86, CP /M -68K TM DRI. UNIX TM Bell Labs. MS -DOS TM 
Microsoft. PC -DOS TM IBM. 
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PREVIEW: FRAMEWORK 

sor, you use the cursor keypad in conjunction with the con- 
trol key. The cursor -pad arrows by themselves move the cur- 
sor a character or a line at a time in any direction. With the 
control key depressed, they move either a word left or right 
or a sentence backward or forward. The popular WordStar 
control -key sequences are not supported by Framework; 
however, the capability of the Fred language to make key- 
board macros should simplify redefining the command set. 

Cursor control also offers the capability to move a full 
screen either forward or backward within a frame and to 
move instantly to the beginning or the end of a document. 
Because Framework keeps all the information you are work- 
ing with in RAM (limited, of course, by the available memory 
of your system), text -editing operations take place very quick- 
ly; moving from the beginning to the end of a large docu- 
ment occurs virtually immediately. 

Framework uses three of the function keys on the left side 
of the keyboard to move and copy text either within or be- 
tween frames (it also is possible to move or copy entire 
frames from within an outline frame). Pressing the F6 func- 
tion key marks a text selection, F7 moves the block, and F8 
copies it to a new location as indicated by current cursor 
position. 

The outline frame acts as an on -line table of contents, en- 
abling you to scan quickly your "chapters.' (smaller text 
fragments) while working within a document. It also lets you 
print a finished table -of- contents page with chapter numbers 
and corresponding page numbers for each separate frame. 

On a monochrome monitor, Framework's word processor 
does not produce true what -you- see -is- what -you -get output. 
However, given the restrictions of a character -based display, 
the program goes a long way toward permitting control over 
the appearance of text. On- screen formatting functions are 
accessed through a menu item at the top of the desktop 
called Words. You can select this menu at any time either 
by holding down a control key and the W key or, on the IBM 
PC keyboard, by using the Insert key in conjunction with the 
cursor keys. The Words menu lets you set a text block as nor- 
mal, boldface, underlined, or italicized. Because the char- 
acter- mapped display does not accurately display all of these 
fonts, Framework shows boldface text as highlighted on the 
screen. Both underlined and italicized text are shown as 
underlined. On a color monitor, boldface, italicized, and 
underlined text are all visible. 

To change the display of any block of text, you first select 
it by using the function keys to the left of the keyboard. Then 
you choose a new option from the Words menu. The Words 
menu also contains four text -alignment commands and 
separate commands for setting margins, paragraph indenta- 
tion, and tab spacing. You can align text as flush left, flush 
right, justified, and centered. 

In order to reformat all the paragraphs in a word frame, 
you first must move out of the individual frame to the frame - 
label level by pressing the gray + or - keys on the right -hand 
side of the PC's numeric keypad and then issue the command 
to change the format parameters. 

You can implement fancier printed output by using a special 
set of verbs from the Fred programming language. Language 
elements are put together in a formula, or program, for a 

(continued) 
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Houston Instrument's 
new :c:- 

the compact digitizer 
with"mouse -ability" 

Houston Instrument has molded superior 
electronics into a handy 8" x 7" wedge - 
shaped tablet to give you a high -precision 
digitizer that also can be used as a mouse for 
cursor control. 

By simply touching stylus to pad, you 
can drive the cursor to any point on your 
computer screen. So, with the PC Pad 
and appropriate software, you get the 

capabilities of a mouse and a digitizer in one 
small product...for one low price -$395." 

Features for Professionals 
For systems builders, or for software 

authors who want to create a graphics 
package for an innovative product, the PC 
Pad is a perfect mix of convenient size and 
advanced capability. 

With a PC Pad, you can convert minute 
details into data a computer can store. A 
PC Pad will address over one million 
individual points, allowing you to utilize 
sophisticated graphics monitors. No other 
digitizer its size has comparable resolution. 

Easy to Interface 
The PC Pad is compatible with the same 

serial formats used with Houston 
Instrument's popular HIPAD TM digitizers, 
and can be used with any computer which 
has an RS -232 -C interface. 

For more information about the compact, 
versatile PC Pad, contact Houston 
Instrument, P.O. Box 15720, Austin, Texas 
78761 or call (512)835 -0900. Outside Texas 
call 800 -531 -5205 for the name and location 
of your nearest representative. In Europe 
contact Houston Instrument, Belgium NV., 
Rochesterlaan 6, 8240 Gistel, Belgium. Tel. 
059- 27- 74 -45, TLX. 846- 81399. 

DEK o )(1.r C o Til 
instrument 
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COMPUTER SHOW 
San Francisco 
Convention Cr 

ir 

f you missed the second BYTE Computer Show which was held in June at the Los Angeles Convention Center, you can 
catch us al the third BYTE Computer Show in San Francisco this September! This is the reason we have regional 

shows -so you don't have to travel 'cross country to participate. 

And, participate you will, because BYTE Shows are "selling" shows -where you cap buy, not just look! 
BYTE subscribers enjoy special reduced admission prices to all BYTE Sho S, their conferences 

and seminars. Each seminar is targeted to the interests of our subscribers; led by such BYTE 
favorites as Jerry Pournelle. 

The BYTE Shows are professionally produced by The Interface Group -the 
same pros who bring you the Comdex Shows. Their show "know- how ", 

combined with BYTE's editorial expertise, make the BYTE 
Shows ideal information centers and shopping marts for our 

subscribers. 

Further information on our subscribers' exclu- 
sive benefits will be coming to you by mail. 

So plan to be in San Francisco's Con- 
vention Center /Brooks Hall on 

September 6 -9, or, at the 
BYTE Show nearest you! 

stiu BATE 
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PREVIEW: FRAMEWORK 

frame. As the language is generalized throughout Framework, 
you can apply it to a frame whether it is a database, spread- 
sheet, or word frame, and frames of different types can be 
output as a continuous report. 

The Fred printing verbs control the formatting of the final 
document and enable you to set margins, line spacing, 
headers, footers, and so on. They are essential text -oriented 
formula functions that are established while at the level of 
the frame label. These verbs affect only the printing of frame 
information; they do not affect the way a document appears 
on the screen. To insert a printing formula, you press the F2 

Edit Formula key and enter the printing verbs you need to 
produce the desired effect. Like other verbs in the Fred lan- 
guage, each printing verb begins with the @ symbol and is 

separated from others by commas. Because frames can be 
nested, formatting verbs attached to the highest level of a 

document affect the printing of every frame the document 
contains. Verbs in an individual frame border supersede those 
at the document level, but only for the specific frame with 
which they're associated. 

The Framework editor or independent utility programs can 
read WordStar or ASCII (American National Standard Code 
for Information Interchange) files prepared with other 
word -processing programs into Framework frames. Docu- 
ments longer than the 32,000- character frame limit are split 
into succeeding frames; the initial frame is titled with the 
original filename, and subsequent frames are untitled. 

DATABASE MANAGEMENT 

The Framework database manager is based on a relational 
database model. It is not designed as a "heavy -duty" 
database, in the sense of Ashton -Tatés dBASE II or III, to han- 
dle files of unlimited scope. In fact, designers at Forefront 
are careful to stress that the database is not meant to replace 
the dBASE series, both to avoid conflicts within the Ashton - 
Täte product line and because Framework databases are 
limited by RAM availability. Framework will be sold with 
special utilities that permit users to load in and filter either 
dBASE or ASCII data files; you can use Framework as a tool 
to view sections of large databases prepared with other pro- 
grams and to incorporate that data into Framework reports. 

The developers have made an effort to retain a common 
user interface throughout the various Framework applica- 
tions, and the database manager is no exception. For exam- 
ple, you create a new database in Framework by opening an 
empty frame -the same way word -processing and spread- 
sheet frames are created. You select the Create menu and 
choose the number of columns (fields) and rows (records) 
your database will have. You then move to the Database 
menu to open a new database frame. The default number 
for records and fields is 14 each, but this can be changed 
from the Create menu at any time; however, because each 
Framework database file must reside entirely in memory, 
Forefront encourages users to start with database specifica- 
tions that are limited to the current number of records. The 
number of records in the database can then be increased 
during later data -entry sessions. 

What is the maximum number of records you can have in 
a given database? This depends largely on the total number 

(continued) 
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Intmducing me soft warn 
rnatmaløs commun 

apiece olcake. 

EasyLinr Instant 
Mail-Manager software 
is probably the only 
communications 
package you'll 
ever need. 
Designed 
to blend in 
perfectly 
with 
Western 
Union's 
EasyLink 
service, it 
makes the total 
communication 
process easy, instant, and 
automatic too. 

All the right Ingredients. 
EasyLink Instant Mail Manager works with 

EasyLink service to provide automatic access and 
transmission of almost any type or length corre- 
spondence over the EasyLink network. So sending 
mail instantly to virtually any other phone- equipped 
PC or word processor is a snap. 

You can even reach people without equip- 
ment. Thanks to EasyLink's instant access to Western 
Union's Worldwide communications services. 

EasyLink Instant Mail Manager also lets you 
access your company's computer or connect in- 
stantly to other business and information services. 

The frosting on the cake. 
EasyLink Instant Mail Manager is more than 

simple "send and receive" software. With it, you also 
have complete word processing capabilities. So you 
can easily create, edit and change the format of 

your correspondence, then 
send it without ever 

changing software. 
And, unlike 

most other communi- 
cations software, 

EasyLink Instant 
Mail Manager 

allows you to 
create and 
manage a 
permanent 

electronic address file 
that stores hundreds of names 

and addresses. So you can instantly speed 
correspondence to anyone. Anytime. 

If you need it, getting help is sweet 
and simple. 

EasyLink Instant Mail Manager is set up 
to guide you step by step. From how to format 
messages to how you go about sending them. 

EasyLink Instant Mail Manager software 
and EasyLink service. The perfect mix. 

Available now at your computer software 
dealer or call 1 -800- 
336 -3797 ext. 
908 for more 
informa- 
tion. 

® 1984 Western Union 

Circle 327 on inquiry card. 
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Western Union \ Easlkjnkr 
Available for the IBM PC and compatible equipment. 
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Circle 58 on inquiry card, 

- COMPETITIVE EDGE - 
P.O. Box 556 Plymouth, MI 48170 (313) 451-0665 

COMPLETE SYSTEMS AND COMPONENTS WITH 

CompuProo - LOMAS DATA PRODUCTS 
AND TELETEK COMPONENTS 

40 MEGABYTE HARD DISK SUB- SYSTEM WITH DISK 31 M 
FOR ALL COMPUPRO' SYSTEMS 

HARD DISK SUB SYSTEMS FOR 780. S -100, CP /M 2.2 COMPUTERS WITH TI I Ilk 
HD CTC HARD DISK AND TAPE CONTROLLER IO MEGABYTE FORMATTED 
I Ok 22 MII DRIVES 996s access 22 MEGABYTE FORMATTED. 
12 k a2 MH DRIVES 556, acros 32MEGABYTE FORMATTED 
64. 105, 140, k 28O DRIVES 7066 access 42 MEGABYTE. FORMATTED 

65 MEGABYTE UNFORMATTED 
105 MEGABYTE UNFORMATTED 
I40MEGABYTE UNFORMATTED. 

FOR TURBODOS TEl SYSTEM 280 MEGABYTE UNFORMATTED 

IOMEGABYTE HARD DISK SUBSYSTEM FOR LOMAS WITH 5" FLOPPY . 

20 MEGABYTE HARD DISK SUBSYSTEM FOR LOMAS WITH 5" FLOPPY . 

40 MEGABYTE HARD DISK SUBSYSTEM FOR LOMAS WITH 5" FLOPPY 

SYSTEMS WITH COMPUPRO. COMPONENTS YOU INTEGRATE: 
(UN.SYSTPMS) OR WE INTEGRATE 

85 /88TM.DISK I TM,INTERFACER 4TM,RAM 17TM,ENCLOS 2TM,P.D. DR CAB, 2 -8" UN SYS. 
ASABOVEONLYWE INTEGRATE . 

IOMH1 8086. DISK I. RAM 21TM, I /O -4, ENCLOS 2. P.D. DR CAB, 2 -8" UN SYS . 

WE INTEGRATE (ALL SYSTEMS INCLUDE CABLES AND OPERATING SYSTEM) 
SINGLE 8" DRIVE AND 20 OR 40 MEGABYTE HARD DISK SYSTEMS AVAILABLE 

100 BC 286 5" FLOPPYS256K LOMAS COMPONENTS SINGLE USER CCP /M -86TM 
100 BC 80186 THUNDER 186 SYSTEM WITH 5" FLOPPYS 256K LOMAS COMPONENTS 

52595 

1495 

1895 

2295 
. 2695 

3195 

. . 3995 

.4895 

8895 

1595 

2195 

.2595 

..7276 
7795 

7843 

7995 

7495 

1995 

S -100 SC 286/287 5" FLOPPYS 256K STATIC CCP /M -86' .4795 
S.100SC86/875" FLOPPYS 256K STATIC CCP /M -86' .7895 
ABOVE SYSTEMS AVAILABLE WITH 8 "k5" FLOPPYS, 10, 20, OR 40 MEGABYTE HARD DISK 

SYSTEM WITH TELETEK SYSTEMASTER* , 2 -8" SSDD FLOPPYS 10 NIB HARD DISK 2995 

SYSTEM WITH SYSTEMASTER. 2.8" DSDD FLOPPYS I SBC -2 (2 USER) TURBODOS.. 7695 

SYSTEM WITH SYSTEMASTER, 2 -8" DSDD DRS 26MHz 128K SBC- I'S TURBODOS. 4095 

16 USER SYSTEM WITH SBC -2'S, 42MB HARD DISK IOSLOT BUDGET BOX I -8" 12995 

16 USER SYSTEM WITH 6MHe 128K SBC-I'S(FAST) 42 MB HARD DISK 20 SLOT 17295 

ABOVE 16 USER SYSTEM WITH 140 MEGABYTE TOMS ACCESS HARD DISK 19795 

COMPONENTS FROM COMPUPROa , LOMAS, TELETEK 

THUNDER 186TM 256K SINGLE BOARD. .. 51195 LOMAS LIGHTNING 286TM 1116 
LIGHTNING ITM86 420 LDP72TM 220 HAZITALLTM 275 

8 PORT SERIAL ..716 RAM 67TM 725 GRAPHICS 796 

DISK I '^' 459 DISK I 727 286CPUTM .1095 
RAM 22TM 256K 1155 RAM 21 657 RAM 17 ..729 
IOMHZ8086CSC 561 1/07 -8TM 459 SYSSUPPT I 

TM 297 

TELETEK SBC -I 525 SBC-2 995 SBC-1 6MHZ .. .695 
TELETEK HD /CTC 499 CP /M 2.2 135 TURBODOS 650 

QUME 102 TERM . 539 102 AMBER... 549 QUME 108. .650 
WE CARRY EPSON. C. ITOH. AND DATAPRODUCTS PRINTERS MOST 

FOR CP /M k MSDOS 8" & S. 
ANCHOR AUTOMATION SIGNALMAN MARK XII 1200 MODEM 

256K DRAM . 656 

128K DRAM 596 

85 /88CPU 6 /8MHa ..727 
RAM 16TM ..759 
INTERFACER 4TM 297 

SBC -I 6 MH7 128K ..777 
SYSTEMASTER' ...557 
QUME 108 AMBER . 665 

SOFTWARE 

259 
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BEFORE YOU BUY 
CABLE ASSEMBLIES, 

Heavy guage 
underhood 

shield 

P.D.T. 
underhood 

22 AWG 
twisted conductors 

2mm PVC cover 

Gold plated pins 

22 AWG 
twisted 
conductors 

Strain reliever 

Aluminex` 
Shield 

CHECK UNDER THE HOOD! 
DATA SPECtm cable assemblies are the very best. Each cable 
is fully shielded to exceed FCC EMI /RFI emission requirements. 
Furthermore, the unique P.D.T. technique is employed beneath 
the hood shield for maximum integrity under the most adverse 
conditions. DATA SPECtm was the first to use the P.D.T. pro- 
cess, and cable assemblies constructed with P.D.T. carry a 

lifetime warranty. DATA SPEC" has interface cables for all 

your requirements: Modems, Monitors, Disk Drives, and much 
more. Insist on DATA SPECtm cables in the bright orange 
package. Available at better computer dealers everywhere. For 
more information, call or write: 

D EIVEIßpGC3,M 
A WAIN d Warms tisaaalch Corporation 

18215 Parthenia Street, Northridge, CA 91325 (818) 701 -5853 
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PREVIEW: FRAMEWORK 

of database fields you're using and the amount of memory 
available in your computer. Let's assume you have a database 
composed of 10 records of 10 characters each. According 
to Forefront, its tests indicate it will be possible to create a 

2,000- record database (it is possible to get at least partially 
around this limit by writing macros using the Fred language). 
The benefits of keeping an entire database file in memory 
are obvious -Forefront claims that its database manager is 

capable of sorting 200 records per second. 
An empty database frame is divided into two horizontal 

windows. The bottom window is the table area, in which you 
can enter data, and the top window is a row in which you 
enter field labels (and define formulas). When creating a new 
Framework database, your first step is to declare field names 
and adjust field widths. You create fields by typing in the 
labels that name them and then pressing the Tab or Return 
key. You adjust fields by selecting a field, pressing the F4 Size 
key, and resizing the field with the left or right arrow key on 
the keypad. If you need to add new fields after the database 
has been created, it is only necessary for you to highlight 
the field you want the new one to follow, select the Column 
Add key from the Create menu, and press the Insert key. 
Modifications to the structure of a database do not destroy 
data. 

You navigate through a Framework database by using the 
cursor keys in conjunction with the control key. You can move 
to a field or record in any direction or jump to the first or 
last record of the database. Moving or copying information 
is possible either within a single database or between data- 
bases, word -processing frames, and spreadsheets. This pro- 
cedure is exactly the same as it would be for copying or mov- 
ing blocks of information elsewhere in Framework. 

Although the default mode of the Framework database 
manager is a "table" view, you also can select a "forms" view 
by pressing the F I 0 View key. This lets you display each field 
in your database as a separate frame within the larger 
database frame. You also can set up customized display forms 
using the F3 Drag key to relocate individual fields. 

To pull a particular record out of a Framework database, 
you use the Locate menu at the top of the screen. This menu 
enables you to search for a particular word, phrase, or value, 
as well as to perform sorts of a database. Sorts put records 
in ascending or descending alphabetical and numerical order. 
Multiple sorts require repeated sorts of individual fields. 

Possibly the most intriguing feature of the Framework 
database manager is the capability of defining database 
macros using the Fred language. You also can use formulas 
within individual databases, as well as for automatic calcula- 
tion of fields and the identification of records that meet par- 
ticular criteria. Formulas can be entered in a field, at the label 
of a field, or at the top label of a database. At the field level, 
a formula is referred to as a local formula, and the formula 
is calculated only for that field in a particular record. At the 
field -label level, a formula operates on an entire column in 
a database. For example, to automatically calculate a 12 per- 
cent commission for each record, you could enter the follow- 
ing formula in the label window of a database frame: 

@SET(COMMISSION, SALES ' .12) 

(continued) 
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s VISION to your PC 
20/20 Vision for $495. 
Quick and versatile, PC- EYEconverts 
your IBM PC or PC /XT into a high - 
performance image processing sys- 
tem. It improves productivity through 
better communications. $495 for PC- 
EYE will allow you to capture any 
object that can be viewed with a 
standard EIA RS -170 compatible 
video camera. The image can then be 
displayed, stored, processed, printed, 
or remotely transmitted. High resolu- 
tion and real -time display interaction 
allow simple adjustment of light, fo- 
cus, or object position for superb 
quality pictures. 

Adds computer picture 
power for ... 

Graphic Presentations 
Personal Teleconferencing 
Document/Report Generation 
Surveillance /Security 
Measurement and Inspection 
Thermography 

Uses are so varied that 
Chorus offers software 
developers the chance to 
promote their products in 
our PC -EYE Catalog. Spe- 
cial awards will be given 
periodically for the soft - 
ware judged most unique 
or of greatest interest. 

Software makes it 
happen 
Utility software is in- 
cluded with menu driven 
support for various graph- 
ics adaptors and printers. 
This support includes in- 
teractive control of image 
borders, white and black 
level, and image location 
within the borders. The 
user can direct input to 

main memory or the graphics adaptor 
memory; compare images; and store 
images or set -up parameters on disc. 

Software application packages soon to 
include PC -EYE support are: digital 
paint and drawing, slide generation, 
word processing, communications, and 
data base management. 

Compare our specifications: 

Input: Any EIA RS -170 (Monoch- 
rome or RGB) video source 
Spatial Resolution: Up to 640 x 512 
pixels 
Intensity Range: 2, 4, and 16 levels 
(or pseudo -colors) standard; 64 
levels optional 
Capture Speed: 

.33 seconds for a 640 x 400 x 16 
level image 

.1 second for a 320 x 200 x 4 level 
image 

.6 seconds fora 640 x 400 x 64 
level image 

'Trademark for CHORUS DATA SYSTEMS' family of video capture products. 

CHORUS 

Input Channels: Four 
video plus external 
trigger 
I/O Slots: 1 IBM PC or 
PC /XT compatible 
Get started with the 
CHORUS family of 
products 
We offer a selection of 
cameras, accessory 
kits, and compatible 
graphic adaptors. For 
our price /catalog and 
further details, write, 

or call 1 -800 OCHORUS 

or 1 -(603) 424 -2900 

The B&W pictures aie taken with a 35mm 
SLR camera. The pictures were captured 
with an RCA TC 1005 video camera on an 
IBM XT and sent to the monitor with a Tec- 
mar Graphics Master" graphics adapter in 
the 640 r 400 x 16 level mode via its com- 
posite output 

Data Systems, Inc., 6 Continental Blvd., P.O. Box 370, Merrimack, New Hampshire 03054 
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The second in the series 
of new BYTE GUIDES. 

THE SMALL SYSTEMS JOURNAL $4.00 IN USAI 
$4.50 IN CANAV 

DISPLAY'UNTIL 
ANUARY 3, 1985 

wide 
to the APPLE 

Personal 
Computers 

Apple Ile Apple III Apple llc Macintosh Lisa 2 

APPLE and APPLE Logo are registered trademarks of APPLE Computers. Inc. 
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on the APPLE! 
This is not a regular edition of BYTE. 

The BYTE GUIDE to the Apple Personal 
Computers is your opportunity for ex- 
posure to the most select micro audience. 

Apple owners and users read BYTE 
more than any other micro publication. 
They rely on BYTE for objective reporting 
and state -of- the -art analysis of the entire 
family of Apple micros and compatibles. 

438,000 paid BYTE readers influence 
purchasing decisions for hundreds of 
millions of dollars in micro products. And 
they are buying Apple: 

36% of our subscribers who own 
micros own Apple PCs for business 
and personal use. 
28% of our subscribers who plan to 
buy personal computers plan to buy 
Apple for business and personal use. 

Every month BYTE draws over 500,000 
inquiries to advertised products. The only 
way to reach this responsive, influential 
and well -salaried audience is to showcase 
your product in the BYTE GUIDE to the 
Apple Personal Computers. 

To reserve your advertising space, 
call your local BYTE advertising 
salesperson or Pete Huestis, 
Adv. Sales Mgr., at (603) 924 -9281. 

Closing date 
for space reservations: 8/21184. 

On -sale date: 10/24184. 

BYTE GUIDES. 
The One Source. 

Research References. 1983 Talmis Study 
1984 BYTE Brand Preference Study 
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64K S100 
$1 99ópr 

NEW! 
LOW POWER! 

RAM OR EPROM! 

STATIC RAM 
. 

- 

( " I' : 

- t..` -. 1 sYrw " 

Uses new 2K a 8 (TMM 2016 or HM 6116) RAMS. 
Fully supports IEEE 696 24 BIT Extended 
Addressing. 
64K draws only approximately 500 MA. 
200 NS RAMS are standard. (TOSHIBA makes 
TMM 20165 as last as 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 
SUPPORTS PHANTOM (BOTH LOWER 32K 
AND ENTIRE BOARD). 
2716 EPRDMS may be Installed Many oltop48K. 
Any of the lop 8K (E000 H AND ABOVE) may 
be disabled to provide windows to eliminate 
any Possible conflicts with your system monitor, 
risk controller. etc. 
Perfect for small systems since BOTH RAM and 
EPROM may co -exist on the same board. 
BOARD may be partially populated as 56K. 

BLANK PC BOARD 
WITH DOCUMENTATION 

$55 FEATURES: 
SUPPORT ICs + CAPS 

$17.50 

FULL SOCKET SET 
$14.50 

FULLY SUPPORTS THE 
NEW IEEE 696 S100 

STANDARD 
(AS PROPOSED) 

FOR 56K KIT $185 

ASSEMBLED AND 
TESTED ADD $50 

256K 
WE CALL 
AN ASTOUNDING 
WHEN 

,...1711......__._:16:-.L. -!aa . T 

1i .y 

S -100 SOLID 
THIS BOARD THE 

INCREASE 
COMPARED TO A 

'.- 
yj r fir :.. MtttlttI 

.- F% 

Ir4 

111.1R11 
} : .F !4 

+. q 
Á 

"LIGHT- 

MECHANICAL 

STATE 
IN 

DISK SIMULATOR! 
SPEED - 100" BECAUSE I T OFFERS 

YOUR COMPUTER'S PERFORMANCE 
FLOPPY DISK DRIVE. 

FEATURES: 
256K on board, using 5V 64K 
DRAMS. 
Uses new Intel 8203 -1 LSI Memory 
Controller. 

y Requires only 4 Dip Switch 
1 Selectable I/O Ports. 
=J Runs on S-10 or Z80 

can 
be 

run r Up l0 8 LS -100 boards can be run 
together for 2 Meg. of On Line Solid 

4 Slate Disk Storage. 
Provisions for Battery back -up. 

_a. Software to male the LS -100 to your 
1=- CP /M 2.2 DOS Is supplied. 

-ti The LS -100 provides an Increase in 
speed of up to 7 to 10 limes on Disk 
Intensive Sollware. 
Compare our price! You could pay 
up to 3 limes as moon for similar 
boards. 

$34900 
aLS -100 (FULL 256K KIT) 

, , 
., - - - ax =- - 

BLANK PCB 
(WITH CP /M' 2.2 

PATCHES AND INSTALL 
PROGRAM ON DISKETTE) 

$6995 

THE NEW 

CRT TERMINAL 
A LOW COST Z -80 BASED SINGLE 
ASCII KEYBOARD, POWER SUPPLY, 
COMPLETE CRT TERMINAL. USE 
WITH A MODEM FOR USE WITH ANY 
SERVICES. 

FEATURES: 
Uses a Z80A and 6845 CRT 
Controller for powerful video 
capabilities ales. 
RS232 al 16 BAUD Rates from 75 
to 19,200. 

* 24 o 80 standard formal (60 Hz). 
* Optional formals from 24 o 80 

(50 Hz) to 64 lines x 96 characters 
(60 Hz). 
Higher density lormals require up to 
3 additional 2K x 6 611 6 RAMS 
Uses N.S. INS 8250 BAUD Rate 
Gen. and USART combo IC. 
3 Terminal Emulation Modes which 
are Dip Switch selectable. These 
include the LSI- ADM3A. the Heath 
H -19, and the Beehive. 
Composite or Spill Video. 
Any polarity of video or sync. 
Inverse Video Capability. 
Small Size: 6.5 x 9 Inches. 
Upper & lower case with descenders. 
7 z 9 Character Matrix. 
Requires Par. ASCII keyboard. 

WITH 8 IN. 
SOURCE DISK! 

(CP /M COMPATIBLE) 129 

AND 
AS 
OF 

r:` 
-.T S ''; 

' .r 
',.; 

'4. 

! 

- v 

- 

ZRT -80 

BOARD! 
BOARD THAT ONLY NEEDS AN 

VIDEO MONITOR TO MAKE A 
A COMPUTER CONSOLE, OR 
THE PHONE -LINE COMPUTER 

- 
- - , - 

f: 

1*':. Shc Y 
¿i 

1{ r 

L,T- 
I . 1. 1" - 

I if. 1', i is 

c * - II 
-- -, 

et 
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i 
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$5995 

SOURCE DISKETTE - ADD $10 

SET OF 2 CRYSTALS - ADD $7.50 

5 (COMPLETE KIT, 
a ZRT -80 21( VIDEO RAM) 

Digital Research Computers 
P. O. BOX 461565 GARLAND, TEXAS 75046 (214) 271 -3538 

TERMS: Add $3.00 postage. We pay balance. Orders under 
$15 add 756 handling. No C.O.D. We accept Visa and Master- 
Card. Texas Res. add 5% Tax. Foreign orders (except Canada) 
add 20% P & H. Orders over $50 add 850 for insurance. 
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PREVIEW: FRAMEWORK 

Assuming that both Commission and Sales columns exist, 
this formula causes the appropriate commission amount to 
be automatically entered in every record. If this seems to 
be quite similar to the way in which formulas are used in 
spreadsheet operations, the coincidence is intentional. 

Formulas entered at the level of the frame border of a par- 
ticular database are called filter formulas. They cause the 
frame to hide all records that fail to meet a particular criterion; 
it is later possible to restore hidden records. You also can 
employ filter formulas to delete or move specific datasets 
from a database. 

THE SPREADSHEET ENVIRONMENT 
Within Framework, a full- featured spreadsheet environment 
is two keystrokes away. That's all it takes to create a spread- 
sheet frame that also can share data with database and graph 
frames and be positioned within an outline. 

As with database frames, you initially determine the size 
of each spreadsheet by specifying the number of rows and 
columns desired. You can add or delete rows and columns 
freely as the model develops. Because spreadsheet size is 
dependent on available memory, this feature enables you 
to minimize the memory used by each spreadsheet. 

Like other frames created within Framework, a spreadsheet 
frame can be labeled, stretched, moved, copied, saved, put 
away, included in an outline, zoomed to a full view, and other- 
wise manipulated on the desktop. You do this with the same 
function keys, special keys, and menus common to all frames 
on the desktop. 

Once inside the spreadsheet frame, the same keys are again 
used to manipulate spreadsheet cells and data. For exam- 
ple, the Size function key used to stretch frames and database 
fields is used to dynamically stretch column widths to suit 
your needs. The Select function key used to highlight words 
and paragraphs for moving and copying in the word - 
processing environment is used to highlight ranges of spread- 
sheet cells for manipulation. The same menu items used to 
format text in the word processor can be used to create 
underlining, italics, and boldface within a spreadsheet. You 
can print spreadsheets using the common print option within 
the master set of menus. The sorting of whole or partial col- 
umns of data, and even the word -processing search -and- 
replace functions, operate within the spreadsheet environ- 
ment. Search -and -replace also can be used to edit formulas. 

You letter columns and number rows as in conventional 
spreadsheets. Formulas can be developed using these stan- 
dard alphanumeric cell references or by using row and col- 
umn labels. For example, say you were to place column 
headings in the topmost row of a spreadsheet as January 
through December and row headings in the leftmost column 
as Revenue, Expense, and Net. After entering revenue and 
expense figures for the various months, you could then 
reference January revenue in a formula as +January.Revenue. 
You even can use cursor pointing to construct formulas and 
have the row/column name references appear as you point 
to various cells. 

You can tie spreadsheets to other spreadsheets or 
databases quite freely, eliminating the need to construct 
massive grids merely in order to link variables. The 

(continued) 
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One good idea 
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mow 

deserves another oirimir* 

and another 

another. 
At IBM, we've been working to help your busi- 

ness keep up with its computer needs. 
That's why we developed our innovative line of 

IBM Personal Computer Furniture. You'll find work 
stations, tables and chairs that are custom -designed to 
accommodate Personal Computers, as well as the 
people who use them. 

And best of all, you'll find IBM's PC Furniture 
available in a variety of prices designed to accommo- 
date your budget. 

The IBM Synergetixe PC Work Station (pic- 
tured in pearl white) provides a convenient and com- 
pact workspace for the Personal Computer. In 
addition, it's completely mobile, so you can move it 
from office to office. But most important, the entire 
unit closes and locks, so you can secure and protect 
your system. 

and 

The IBM PC Table (pictured in walnut) is a sta- 
tionary unit that's economically priced. It has the 
same durable construction as our PC Work Station, 
along with some basic security features. What's more, 
it's also perfect for the IBM PCjr 

The IBM PC Chair boasts a price tag you don't have 
to sit down kw. This ergonomically engineered seating 
comes equipped with fingertip adjustments and features 
a contoured backrest for greater comf ort and support. 

You'll find our IBM PC Furniture in a variety of 
attractive colors at your IBM Product Center. The 
IBM PC Work Station is also available at partici- 
pating retailers. To find out the location nearest 
you or to order by phone, call IBM Direct toll free at 
1800 IBM -2468, ext. 104. 

IBM Personal Computer Furniture. It's designed 
with you and your PC in mind. 
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The Heathkit Catalog 
& American Technology... 
Inseparable! 

Great i . lectronics are at your fin - 
ge quarterly issue of the Heathkit 

rom computers to test instruments to 
atest in personal robotics. Act now and send 

his card the ALL NEW Heathkit Catalog. 

CATALOG OFFER 
Heath Company 
Dept. 001 -209 
Benton Harbor, MI 49022 
Yes I want to see the latest in electronics from Heathkit. 
Please send my free copy of the ALL NEW Heathkit 
Catalog to: 

Name 

Address 

City 

State Zip 
PC -148 

iscover 
the 
Pride 

Ever since radio grew into electronics, the illustrated 
Heathkit Catalog has been a guide to new and exciting elec- 
tronic kit products for people like you to build. Enjoy. Learn 
from. And save money. 

The Heathkit Catalog is now even better. The ALL NEW 
full -color catalog features more than 450 different products in 

electronics, computers and other state -of -art technology. Page 

after page is devoted to new and exciting products for your 
home, hobby and business. 

If you don't have the latest Heathkit Catalog, you're missing 
something great! Now's your chance to get involved in 
American Technology first hand. Your free ALL NEW Heathkit 
Catalog is waiting for you. 

Fill out and return the attached Catalog 
request card today! Or use reader service 

number beJoyì 
Circle 750 on ìngUl y;bard.. 

With Heathkit, you'll discover the pride of accom- 
plishment only a hand -built quality product can 
provide. From Stereos and TVs to Ham Gear and 
the latest in education. Act now and send this 
card for the ALL NEW Heathkit Catalog. 

CATALOG OFFER 
Heath Company 
Dept. 001 -209 
Benton Harbor, MI 49022 
Yes I want to see the latest in electronics from Heathkit. 
Please send my free copy of the ALL NEW Heathkit 
Catalog to: 

Name 

Address 

City 

State Zip 
PC -148 
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Be a part of today's 
exciting world of high 

technology. 

Kitbuilding is an 
exciting hobby 
and unique learn- 
ing experience for 
the whole family. 

The best in electronics 
is hand -built by you. 

Building advanced 
computers and electronic 

products from kits is a 
great hands -on way to 

develop skills and ability in 
many technologies. Easy 

step -by -step directions 
take you through the build- 

ing process. And we back 
our products and you with 

the simple promise: "We 
won't let you fail : Heathkit 

builders create more than fine 
products. They build pride. 

OVER 450 KITS TO BUILD 
Computer hardware and 

software Robots Self -study 
courses in electronics Preci- 

sion test instruments Comput- 
erized weather instruments 

Solar hot water systems Auto- 
motive and home energy 

products Security 
devices Color TVs and 

video accessories 
Quality Stereo compo- 

nents Amateur 
radio gear 

Start by ordering your FREE 
4 Heathkit Catalog today. Or use 

Reader Service Number 
Circle 750 on inquiry card. 
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THE 65816 

Table 4. W65SC816 Microprocessor Op Code Matrix 

0 1 2 3 4 5 6 

LSD 
7 8 9 A B C D E F 

0 

1 

2 

3 

4 

5 

6 

MSD 

8 

9 

A 

B 

C 

0 

E 

F 

BRK s 

2 8 

ORA(d,x) 

2 6 

COP s 

2 *8 
ORA sr 

2 *4 
TSB d 

2.5 
ORA d 

2 3 

ASL d 

2 5 

ORA(dI) 

2 *6 
PHP s 

1 3 

ORA imm 

2 2 

ASL acc 

1 2 

PHD s 

1 *4 
TSB a 

3.6 
ORA a 

3 4 

ASL a 

3 6 

ORA al 

4 *5 0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 

BPL r 

2 2 

ORA(d),y 

2 5 

ORA (d) 

2.5 
ORA(sr),y 

2 *7 
TRB d 

2.5 
ORA d,x 

2 4 

ASL d,x 

2 6 

ORA(dIly 
2 6 

CLC imp 

1 2 

ORA a.y 

3 4 

INC acc 

1.2 
TCS imp 

1 *2 
TRB a 

3.6 
ORA a.x 

3 4 

ASL a,x 

3 7 

ORA alx 
4 *5 

JSR a 

3 6 

ANO(d,x) 

2 6 

JSL al 

4 *8 
AND sr 

2 *4 
BIT d 

2 3 

ANO d 

2 3 

ROL d 

2 5 

AND(dl) 

2 *6 
PLP s 

1 4 

AND imm 

2 2 

ROL acc 

1 2 

PLO s 

1 *5 
BIT a 

3 4 

ANO a 

3 4 

ROL a 

3 6 

AND al 

4 *5 
BMI r 

2 2 

ANO(d),y 

2 5 

ANO(d) 

2.5 
ANOlsrly 

2*7 
BIT d,x 

2.4 
AND d,x 

2 4 

ROL d,x 

2 6 

ANDldll,y 
2 6 

SEC imp 

1 2 

ANO a,y 

3 4 

OEC acc 
1.2 

TSC imp 

1 *2 
BIT a.x 

3.4 
AND a.x 

3 4 

ROL a,x 

3 7 

AND alx 
4 *5 

RTI s 

1 7 

EOR(d.x) 

2 6 

WOM 

RESVIVED 

EOR sr 

2 *4 
MVP xyc 

3 *7 
EOR d 

2 3 

LSR d 

2 5 

EOR(dl) 

2 *6 
PHA s 

1 3 

EOR imm 

2 2 

LSB acc 

1 2 

PHK s 

1 *3 
JMP a 

3 3 

EOR a 

3 4 

LSR a 

3 6 

EOR al 

4 *5 

BVC r 

2 2 

EOR(dly 

2 5 

EOR (d) 

2.5 
EOR(srly 

2 *7 
MVN xyc 

3 *7 

EOR d,x 

2 4 

LSR d,x 

2 6 

EORidl),y 

2 6 

CLI imp 

1 2 

EOR a,y 

3 4 

PHY s 

1.3 
TCO imp 

1 *2 

JMP al 

3 *4 
EOR a.x 

3 4 

LSR a,x 

3 7 

EOR al,x 

4 *5 

RTS s 

1 6 

AOC(d,x) 

2 6 

PER s 

3 *6 
ADC sr 

2 *4 
STZ d 

2.3 
AOC d 

2 3 

ROR d 

2 5 

AOC(dl) 

2 *6 
PLA s 

1 4 

AOC imm 

2 2 

ROR acc 

1 2 

RTL s 

1 *6 
JMP (a) 

3 5 

AOC a 

3 4 

ROR a 

3 6 

AOC al 

4 *5 

BVS r 

2 2 

AOC(d),y 

2 5 

AOC(d) 

2.5 
AOC(sr),y 

2 *7 
STZ d,x 

2.4 
AOC d,x 

2 4 

ROR d,x 

2 6 

AOC(dq,y 

2 *6 
SEI imp 

1 2 

AOC a,y 

3 4 

PLY s 

1.4 
TOC imp 

1 *2 
JMP(a,x) 

3.6 
AOC a,x 

3 4 

RDR a,x 

3 7 

AOC al,x 
4 *5 

BRA r 

2.2 
STA(d,x) 

2 6 

BRL rl 

3 *3 
STA sr 

2 *4 
STY d 

2 3 

STA d 

2 3 

STX d 

2 3 

STA(d1) 

2 *6 
DEY imp 

1 2 

BIT imm 

2.2 
TXA imm 

1 2 

PHB s 

1 *3 
STY a 

3 4 

STA a 

3 4 

STX a 

3 6 

STA al 

4 *5 
BCC r 

2 2 

STA(dly 
2 6 

STA (d) 

2.5 
STA(sr),y 

2 *7 
STY d,x 

2 4 

STA d,x 

2 4 

STX d.y 

2 4 

STA(dlly 
2 *6 

TVA imp 

1 2 

STA a,y 

3 5 

TXS imp 

1 2 

TXY imp 

1 *2 
STZ a 

3.4 
STA a,x 

3 5 

STZ a:x 

3.5 
STA al,x 

4 *5 
LOY imm 

2 2 

LDA(d,x) 

2 6 

LOX imm 

2 2 

LOA sr 

2 *4 
LOY d 

2 3 

LOA d 

2 3 

LOX d 

2 3 

LOA(dI) 

2 *6 
TAY imp 

1 7 

LOA imm 

2 2 

TAX imp 

1 2 

PLB s 

1 *4 
LOY a 

3 4 

LOA a 

3 4 

LOX a 

3 d 

LOA al 

4 *5 
BCS r 

2 2 

LOA(dly 
2 5 

LOA(d) 

2.5 
LOA(sr),y 

2 *7 
LOY d,x 

2 4 

LOA d.x 

2 4 

LOX d,y 

2 4 

LDAIdl)y 

2 6 

CLV imp 

1 2 

LOA a,y 

3 4 

TSX imp 

1 2 

TYX imp 

1 *2 
LOY a.x 

3 4 

LOA a.x 

3 4 

LOX a,y 

3 4 

LOA al,x 
4 *5 

CPY imm 

2 2 

CMP(d,x) 

2 6 

REP imm 

2 *3 
CMP sr 

2 *4 
CPY d 

2 3 

CMP d 

2 3 

DEC d 

2 5 

CMP(dI) 

2 *6 
INY imp 

1 2 

CMP imm 

2 2 

OEX imm 

1 2 

WAI imp 

1 *3 
CPY a 

3 4 

CMP a 

3 4 

DEC a 

3 6 

CMP al 

4 *5 

BNE r 

2 2 

CMP(d),y 

2 5 

CMP (d) 

2.5 
CMP(srly 

2 *7 
PEI s 

2 *6 
CMP d.x 

2 4 

DEC d,x 

2 6 

CMP dq,y 

2 6 

CLO imp 

1 2 

CMP a.y 

3 4 

PHX s 

1.3 
STP imp 

1 *3 
JML (a) 

3 *6 
CMP a.x 

3 4 

DEC a.x 

3 7 

CMP al.x 

4 *5 

CPX imm 

2 2 

SBC(d,x) 

2 6 

SEP imm 

2 *3 
SBC sr 

2 *4 
LPX d 

2 3 

SIC d 

2 3 

INC d 

2 5 

SBC(dI) 

2 6 

INX imp 

1 2 

SBC imm 

2 2 

NOP imp 

1 2 

XBA imp 

1 *3 
CPX a 

3 4 

SBC a 

3 4 

INC a 

3 6 

SBC al 

4 *5 

BEG r 

2 2 

SBC(d),y 

2 5 

SBC (dl 

2.5 
SBC(srly 

2 *7 
PEA s 

3 *5 
SBC d.x 

2 4 

INC d.x 

2 6 

SBC(dl),y 

2 *6 
SEO imp 

1 2 

SBC a,y 

3 4 

PLX s 

1.4 
XCE imp 

1 *2 
JSR(a,x) 

3 *6 
SBC a,x 

3 4 

INC a,x 

3 7 

SBC al,x 

4*5 

* New W65SC816 Op Codes 

W65SCO2 Op Codes 

Figure 3: The 65816's instruction set with hexadecimal equivalents. mnemonics. addressing -mode number of bytes for the op code and 
operand. and the basic number of clock cycles required for the instruction. 

set. Not only is BRA position indepen- 
dent, it requires I less byte than the 
alternative IMP (unconditional jump) in- 
struction. It is limited to destinations 
within 126 bytes before and 129 bytes 
after the branch instruction, but this 
range is frequently wide enough for 
loops within a program. 

Because the 6502 has a limited num- 
ber of registers, the index registers are 
frequently turned to general -purpose 
uses. Since there are no instructions to 
directly transfer data between index 
registers and the stack or between each 
other, the accumulator sometimes is 
used to mediate transfers. The se- 
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quence PHA (push the A register on the 
stack), TXA (transfer the contents of the 
X register to A), PHA, TYA (transfer the 
contents of Y to A), PHA is common in 

subroutines that must preserve all pro- 
cessor registers for the calling routine. 
The sequence for restoring the registers 
is equally clumsy. Also, the data in the 
A register is destroyed, and it is tricky 
for the subroutine to recover this data 
from the stack without destroying data 
for the index registers. The 65816 adds 
the instructions PHX, PHY (push index 
registers to stack), PLX, PLY (pull index 
registers from stack), TXY, and TYX 
(transfer X to Y and Y to X, respective- 

ly). This sequence lets a subroutine save 
just those registers it needs to use and 
restore, or save them in a different se- 
quence on the stack so that the data is 
available later in the correct sequence. 

The 6502 has foúnd applications both 
in general -purpose systems and in spe- 
cial applications, such as printer con- 
trollers. Most general -purpose applica- 
tions don't often need the ability to set 
or reset specific bits of memory or in- 

put /output ports. Such dedicated appli- 
cations as printer or appliance con- 
trollers, on the other hand, frequently 
rely heavily on this ability. 

Multiple -processor systems need the 

www.americanradiohistory.com

www.americanradiohistory.com


THE 65816 

ability to set and clear semaphores to 
arbitrate the use of resources such as 

memory and peripherals. Furthermore, 
they must be able to do it in such a way 
as to change a bit and then have access 
to its previous state. The requirement is 

made even more demanding by the 
stipulation that no other processor can 
also get to the semaphore during such 
access. The TRB (test and reset bits) and 
TSB (test and set bits) instructions pro- 
vide this capability. Bit 7 of the ad- 
dressed memory location is copied to 
the C flag, and bit 6 is transferred to the 
V flag. TRB then computes the logical 
AND of the memory data and the in- 
verse of the accumulator data, while 
TSB computes the logical OR of the 
memory data and the accumulator. 
Either instruction then stores the result 
back in the memory location and sets 
the Z flag to indicate whether or not the 
result was O. The effect is to set or clear 
the bits corresponding to "1" bits in the 
'accumulator, while loading the N and 

V flags with the previous state of bits 
6 and 7 of memory. Two similar instruc- 
tions, REP and SEP, use a byte of im- 
mediate data to determine which status 
register bits to change. Using immediate 
data is more economical than adding 
distinct instructions for controlling each 
such bit. There is still no instruction for 
complementing any of the flags. 

Eight new instructions permit new 
types of stack accesses. Five of the eight 
transfer registers to and from the stack: 
PHB and PLB for the data bank register. 
PHD and PLD for the direct register. and 
PHK for the program bank register. 
Again, there is no instruction to pull just 
the program bank register from the 
stack. 

The three other new stack instructions 
permit pushing computed data onto the 
stack and then later pulling it back into 
one of the processor registers or ac- 
cessing it through new stack- relative ad- 
dressing modes. The simplest of the 
three is PEA (push effective absolute 

address). This instruction pushes the 
third byte and second byte of the in- 
struction. in that order. onto the stack. 
The name implies that the instruction is 

meant to be used to pass a data block's 
address to a subroutine. However. it 
might also be used to pass any fixed 
16 -bit data. The effect is the same as 

loading the accumulator with 16 -bit data 
and then pushing the accumulator to 
the stack, except that data in the ac- 
cumulator is left intact and PEA ex- 
ecutes faster. 

The PEI (push effective indirect ad- 
dress) instruction is only slightly more 
complex than the PEA instruction. The 
second byte of the instruction is used 
as an offset into the direct page 
(pointed to by the direct register), and 
the two bytes of data at that and the 
next -higher memory location are 
pushed onto the stack. The effect is to 
save the contents of two memory loca- 
tions in the direct page, just as if they 

(continued) 

U S C Proudly introduces Our New 
"PROFESSIONAL COMPUTER CHASSIS/ 

POWER SUPPLY" for IBM PC/XT 
& Compatibles 

Designed to enable easy, straight -forward conversion of IBM 
PC/XT & compatibles board -level products into complete 
microcomputer -based systems meeting specific performance 
and installation requirements. 

Features: 
More than just another 
pretty face 
Sturdy to withstand the 
vigors of use in the 
intended environment. 
Good RF attenuation to 
eliminate interference with 
adjacent electronic 
equipment. 
High efficient switching 
power supply, with all DC 
cables -plug right in. 
Built in fan, 2 additional 
AC sockets plus card 
racks with plastic guides. 
Assembled & Tested 

Professional PC- Chassis (65W) 5199.00 
Professional XT- Chassis (130W) 5259.00 

Dealers d OEM impales invited. 

U S Components 
1055 Sunnyvale - Saratoga Rd. 

Sunnyvale, CA 94086 
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Midwest Distributor: 
Macrotron Systems Inc. 
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MORE POWER... 
MORE SPEED... 

THE 
C COMPILER 
C86, the leading C compiler for PC -DOS 
and MS -DOS is better than ever. 50% 
faster execution, highest portability, 
floating point math, strong support, and 
much more. Still only $395. 
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800-922-0169 
Technical Support: (201) 542.5920 

COMPUTER INNOVATIONS 
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Tinton Falls, NJ 07724 

C86 is a trademark of Computer Innovations, Inc. MS-DOS is a trademark of 
Microsoft. PC.DOS is a trademark of International Business Machines, 
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made up a 16 -bit processor register. 
PER (push effective program- counter- 

relative address) passes the address of 
a data block to a subroutine. The data 
is then stored within the calling routine, 
and the address is given as an offset 
from the PER instruction's location. The 
calling routine treats the second and 
third bytes of the instruction as a 16 -bit 
quantity and adds them to the program 
counter. The 16 -bit result is the data to 
be pushed on the stack. PEA and PER 

both pass data stored in the calling 
routine's code. While PEA can be used 
to pass a single 16 -bit quantity to a sub- 
routine, PER passes the address of a 

whole block of data. 
Since the 65816 has several more in- 

ternal registers than the 6502, it needs 
some new instructions for transferring 
data inside itself. Transfers between the 
X and Y index registers were covered 
above. The TCD (transfer accumulator 
C to the direct register) and TDC (trans- 
fer D to C) instructions provide the only 
way to set or read the direct register 
without using the stack. The 65816's "ICS 

(transfer accumulator C to stack pointer) 
and TSC (transfer S to C) instructions 
ease the 6502's bottleneck of being 
able to access the stack pointer only 
through the X register. XBA (exchange 
B and A) lets you flip -flop the upper and 
lower 8 -bit halves of the accumulator to 
help it handle mixed 8- and 16 -bit data. 
The Z and N flags are set during the ex- 

change to indicate the new status of the 
accumulator. The XCE (exchange carry 
flag with emulation flag) is needed be- 
cause the emulation (E) flag does not 
actually belong to the status register 
proper. 

The RTL (return from subroutine - 
long) instruction is needed because a 

new absolute long addressing mode has 
been applied to the ¡SR (jump to sub- 
routine) instruction. In addition to re- 
storing the program counter, RTL also 
restores the program bank register from 
the stack. In keeping with the conven- 
tion that higher -order bytes appear 
higher in memory, RTL pushes the pro- 
gram bank register before and pulls it 
after the normal program counter. RTI 

(return from interrupt) is always treated 
by the program as a long return, since 
interrupts, by their very nature, must 
specify the full address of the interrupt 
routine, possibly changing the program 
bank register in the process. 
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Several new instructions deal with 
control of the system bus and clocks. 
The COP (coprocessor) instruction sup- 
ports coprocessors and acts like a soft- 
ware interrupt, except with its own vec- 
tor. The STP (stop the clock) instruction 
stops the system clock with the phase 
two clock high. This state can be re- 
leased only by a reset, which then func- 
tions as a high- priority interrupt, with 
the stack set up correctly for the RTI in- 
struction to resume processing with the 
instruction following the STP instruction. 
The WAI (wait for interrupt) instruction 
stops execution and waits for either the 
maskable or nonmaskable interrupt 
(IRO or NMI). One additional code 
(WDM) is defined as a no- operation in- 
struction, but it is reserved for future 
use. The mnemonic comes from the de- 
sign engineer's initials. 

The new block -move instructions, 
MVP and MVN, are reminiscent of the 
block moves of the Z80 processor, ex- 
cept that they can be used to move a 

block of memory anywhere within the 
full 16- megabyte address space. MVP 
(move preceding) is meant to move data 
higher in memory. The move starts at 
the top end of the block and proceeds 
downward. This procedure avoids over- 
writing data that has yet to be moved 
in cases where the old and new block 
locations overlap. 

MVN (move next) is similarly intended 
for moving data. In this case. however, 
data is moved to a position that is lower 
in memory, starting at the low end of 
the block and working upward through 
it. The second byte of the instruction 
gives the bank address of the destina- 
tion memory area and the third byte 
gives the bank address of the old loca- 
tion in memory. The X register contains 
the low -order 16 bits of the first bytés 
current address. The Y register contains 
the low -order 16 bits of the new ad- 
dress. The C accumulator contains the 
number of to -be -moved bytes minus 
one. Each byte moved requires seven 
clock cycles, and the move can be in- 
terrupted and resumed through the nor- 
mal interrupt mechanisms. After com- 
pletion, the data bank register contains 
the destination memory area's bank ad- 
dress. This is an important considera- 
tion since the program will normally 
need to operate on the data after mov- 
ing it. The X and Y registers are in- 
cremented or decremented as the move 

proceeds. As a result. the Y register will 
hold the 16 low -order address bits of 
the next byte beyond (above or below) 
the new area. The A register contains 
hexadecimal FFFF. The 65816 boasts 
versions suitable for clock rates from I 

to 10 MHz. This capacity allows a sys- 
tem using the slowest clock to move a 

complete 64K-byte data block (charac- 
ters to a very high resolution memory - 
mapped video display, for example) in 
just under half a second. With a 10-MHz 
clock. the same transfer would take 
somewhat less time than a complete 
screen refresh (standard monitor with 
interlaced scanning). 

ADDRESSING MODES 

The 65816 includes all the addressing 
modes of the standard 6 502 plus a 

number of new ones. The existing ad- 
dressing modes were extended to allow 
for 24 -bit addresses and 16 -bit data 
where appropriate. Internal operations 
employing implied addresses take the 
data width corresponding to the speci- 
fic registers being used. Most of the 
6502 addressing modes now have sepa- 
rate long addressing modes, allowing 
them to use either a 16 -bit address 
within the bank specified by the data 
bank pointer or a 24 -bit address within 
the full 16- megabyte address space. 

The immediate mode of the 6502 as- 

sumes that one of the operands is an 
8 -bit quantity stored immediately after 
the op code. For operations on 16 -bit 
registers, the 65816 lets you store 16 -bit 
data in the two bytes following the 
operation. 

The addressing modes -absolute, in- 
direct indexed, and absolute indexed 
with X (but not Y) -have new long forms 
as well as standard forms. Their stan- 
dard addressing modes specify the low - 
order 16 bits of the address: the high - 
order 8 bits come from the data bank 
register. The zero page designation on 
certain modes has been replaced by 
direct page. The change is consistent 
with this special page's new mobility as 

granted by the direct register but leads 
to such double -talk as "direct indirect 
indexed" for an addressing mode 
description. To translate, keep in mind 
that "direct" always refers to the direct 
register or page, "indirect' refers to the 
memory location(s) holding a further 
address rather than data, and "indexed" 
means adding ah index register to the 
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address formed up to that point. Also, 
the name of the addressing mode 
describes, from left to right, the order 
in which the operations are performed. 
Thus, the example "direct indirect 
indexed" means that the instruction's 
operand specifies a direct -page location 
(direct), which contains only an address 
(indirect), and to which the Y register is 

added (indexed). Adding the Y register 
forms the data's final address for that 
particular instruction. Other addressing 
modes use these terms in different se- 
quences and in combination with other, 
more self -explanatory terms. For all 
cases, the same general idea holds. 

The branch, jump, and jump- to -sub- 
routine instructions each retain their old 
6502 addressing modes. The jump and 
jump -to- subroutine instructions also 
have new long addressing modes that 
load both the program counter and the 
program bank register with new values. 
In addition, both jump and jump- to -sub- 
routine have new indexed addressing 

modes that use the X register as the 
index of a subroutine address table. The 
unconditional branch instruction's long 
addressing mode specifies a 16 -bit dis- 
placement from the current location. 
This displacement can be positive or 
negative and wraps around within the 
current program bank. Conditional 
branches have no analogous long ad- 
dressing mode. 

Expanded stack addressing modes 
complement the new stack manipula- 
tion instructions. With parameters 
passed to it on the stack, a subroutine 
can read or modify them as easily as it 
can access those parameters stored in 
a fixed block of memory. It can pop or 
push parameters as before and can also 
access them without moving the stack 
pointer. All it has to do is specify a 

displacement ranging from 0 to 255 
bytes above the stack pointer. Using the 
"stack relative indexed" addressing 
mode, a subroutine can use a stack 
parameter as the table address to be in- 

dexed by the Y index register. Since the 
stack pointer can now be transferred 
directly to or from the accumulator. a 

simple arithmetic operation can allocate 
or delete large stack areas. Combined 
with the long relative branch, the new 
stack -addressing modes herald the 
6502 family's move toward position - 
independent, reentrant, and even recur- 
sive routines. 

With its enhanced instruction set, new 
addressing modes, expanded interrupt 
handling, and 24- megabyte address 
space, the 65816 enters the 16 -bit arena 
on equal footing with the 8086 and 
68000. Its one handicap is its lateness, 
but that might be offset by the familiar. 
compact, and powerful 6502 instruction 
set that it brings along. Next month I will 
show you some hardware enhance- 
ments that ease the system designer's 
burden when using this 6502 cousin in 

boxes ranging from dedicated con- 
trollers to multiuser, multiprocessor 
systems. 

DECADES OF SERVICE 
FROM THE NATION'S LARGEST NEC DEALER 

NETHE PERFECT 
SOLUTION 

NEW! 
a4P 'III 

itut 

Complete System 
Prices from $1795 
IBM Compatible 
High Resolution 
(640 x 400) 

Fast (8MHz 8086) 
Runs MS -DOS, UNIX 

FOR A LIMITED TIME 
COMPLETE SYSTEM 

ONLY $139500! 

ß0y 
INCLUDES: / 

MONITOR 
Dual 51/4 DSDD floppy drives 
Powerful 64K memory 
Wordstar, Mailmerge 
Multiplan 
CP/M 2.2 
N -88 Basic 

IBM compatible 

16 bit option available 

PC-8800 

GSA Contracts Support Service CompetltivePrices 
Corporate Purchasing Plans Leasing Exporting 

PC -8200 
portable computer 

t-r ?jt 

Washington Computer Services 
97 Spring Street (212) 226 -2121 tt`w en °`:z> N.Y., N.Y. 10012 1912 

HOURS: 9AM-5PM / Monday- Friday TELEX: 125606 CABLE: WASHCOMPNYK 

PLEASE! riot confuse us with mail order dealers. We area full 
sery ce distributor serving the data process ng 8 installa- 

tion needs of business and industry from micros to mainframes. System houses, 
educational institutions 8 governmental agencies given special consideration. 
Dealer and international inquiries welcome. 

Circle 348 on inquiry card. 

Extended Processing 
S100 Boards 

POWER I/O BURNER I/O II 

High performance S100 /IEEE- 
696 smart slave computer with 
64K RAM, 3 serial ports, 1 cen- 
tronic port, comprehensive 4K 
operating system in EPROM and 1 

timer. Host access is through 
a high speed parallel I/O port. 
Accepts 256K RAMS when avail- 
able. Optional ADD -ON board 
doubles I/O and RAM. Standard 
software and hardware supports 
6 serial ports, 2 parallel ports 
and 512K of RAM. Entire board 
is software programmable includ- 
ing all I/O buffer sizes. 

POWER I/O w /64K and 3S +P: $375.00 
64K RAM ADD -ON board $175.00 
3S +P ADD -ON board: $195.00 
64K and 3S +P ADD -ON board $295.00 

,<. . -- 

- 
_LWIIIWYL 

Multifunction S100 /IEEE -696 
board. Complete EPROM pro- 
grammer handles 5 volt 
EPROMS: 2508, 2758, 2516, 
2716, 2532, 2732, 2732A, 2564, 
2764, 27128, 27256. Fully I/O 
mapped. EPROM selected totally 
with software. No switches or 
program modules. Menu driven 
software supplied in 4K EPROM. 
2 independent serial ports with 
baud rate to 19,200. 1 centronic 
type parallel port. Memory 
management for address lines 
A16 -A23. 
Option A: Full board 
Option B: Pu:gemmer 
Option C: I/O (2S +P) 

Option D: Progammer +1/0 
Option E: Memory management 
Memory management for B or C: 

$355.00 
$220.00 
$220.00 
$330.00 
$110.00 
$ 25.00 

All E.P. boards are built with quality components and are fully 
assembled and tested. Full documentation including schematics and 
source code listings. 

e.p Extended Processing 3861 Woodcreek Lane, 
San Jose, Ca, 95117 (408) 249 -8248 
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"You asked for 
an encore. 

Brian Stains is the Symphony 
Program Manager at Lotus 
Development Corporation. 

He was previously involved 
with the creation of 1 -2 -3 

software and is one of 
the original members 
of the company. 
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We gave you 
a Symphony. " 

"It took a dedicated 
team to create what the 
business community term- 
ed `an overnight success: 
But that's just what 1 -2 -3TM 

software became. 
"When people discov- 

ered the incredible speed 
and power of 1 -2 -3, they 
made it the number one PC 
business software in the world. 

"Naturally this success gave us 
confidence, but it didn't make us compla- 
cent. So even as the applause for 1 -2 -3 con- 
tinued, we were working to give the 
business community an encore. 

"We realized 1 -2 -3 was an 
analytical tool that solved many 
people's business needs. But we 
also talked to people with dif- 
ferent requirements. 

"We listened and we 
learned. 

"The result is new 
Symphony TM software. 

"We believe Symphony is 
the most comprehensive, all -in- 
one software system ever devel- 

oped. It combines word 
processing, spreadsheet, com- 
munications, database, graphics, 
and a powerful command lan- 

guage. And like 1 -2 -3, Symphony 
is an ideal program even for first 

time users. 
"You asked for an encore, we 

gave you Symphony." 
To find out more about 1 -2 -3 

and new Symphony software -and 
which is best for you -visit your 

nearby computer dealer. 

One great idea 
after another.- 

Symphony, 1 -2 -3 and Lotus are trademarks of Lotus Development Corp. 
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(cartimved (ran page 130) 

Is there a simple way to test the as- 

sembled system to verify that the com- 
ponents were not defective or damaged 
during system assembly? 

By the way. Radio Shack'Canadal in- 
forms me that the 273 -100 has been dis- 
continued and wil not be available after 
current inventories have been ex- 
hausted. Can you suggest an alternate 
unit? 

Thanks very much. Your articles are 
one of the main reasons I don't like to 
miss an issue of BYTE. 

TERRY f DEVEAU 

Armdale. Nava Scotia. Canada 

Three MOVS are required to protect 
against common -mode transients as 
well as differential -mode transients. 
Common -mode transients occur from 
either side of the line to ground. dif- 
ferential -mode transients occur across 
the line. MOtf are cheap -use three! 

A line filter. like other filters has a 
characteristic impedance. Placing two in 
parallel will half the input and output 
impedances and reduce the effective- 
ness of the filter. It would be better to 
split the outlets into two groups and 
feed each half with a 5-A filter. 

There is ro simple way to test the 
MOVS after assembly They fail in a 
short-circuit mode. so an ohmmeter 
check might turn up a defective unit. 
Visual checks in service (similar to a 
fuse) will reveal a unit that has absorbed 
too much energy 

Several companies manufacture 
power -line filters that are suitable for 
your applications. They include type 
SVKI or 5VK3 from Corcom Inc.. 1600 
Winchester Rd.. Libertyville IL 60048. 
(3121680.7400: type APF5I1 L from Cor- 
nell- Dubilier Electronics. 150 Avenue L. 

Newark. NI 07105. (2011589.7500: type 
05DBAG5 from Delta Electronic Indus- 
try USA 1355 Yosemite Way. Hayward. 
CA 94545. (4151 785-5231: and type 
600A 5 from Potter Company. POB 337. 
Wesson. MS 39191. (6011 643.2215. 
These filters are equivalent to the Radio 
Shack 273.100. -Steve 

I NEED AN MOV 

Dear Steve. 
Help! I've gone to five Radio Shack 

stores to try to buy a V I30LA I OA MOV 
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to build your power strip. I couldn't find 
this part. All they had was the V8AZI 
MOV. 

What should I do? Can something else 
be substituted? Thank you for any infor- 
mation. 

GERALD CARON 
Berkley. MA 

Radio Shack still sells the V130LA10A 
MOV transient protectors (part number 
276.5701 but could not anticipate the 
demand caused by my article. In fact. 
I was surprised by the number of letters 
I received on this subject. It's nice to 
know so many are interested in power - 
line protection. 

I chose the Radio Shack MOVS be- 
cause they were easily obtainable. but 
there are several other sources. The 
V130LAIOA is manufactured by General 
Electric and should Le available from a 
local GE distributor or electronics -parts 
supply house. In addition Panasonic 
and General Instrument manufacture 
similar units The equivalent Panasonic 
part. number ERZ- CI4DK201. is avail- 
able as part number P7063 from Digi- 
Key Corporation. Highway 32 South. 
POB 677. Thief River Falls MN 56701. 
(8001 346-5144. The General Instrument 
equivalent, part number S14K130. is 
available from Active Electronics. POB 
8000. Westborough. MA 01581. (800) 
343.0874. 

The V8AZI MOV is designed for 5-V 
DC circuits: the V13OLAlOA is designed 
for 130-V AC circuits -Steve 

WRONG FREQUENCIES 

Dear Steve. 
I just purchased the ECM -I03 modem 

kit. Following an expensive confronta- 
tion with the customs department I set 
about putting it together. Then. to my 
surprise. a local guru on computing ad- 
vised me that Australian frequencies for 
modem channels I and 2 are 980 to 
1180 Hz and 1650 to 1850 Hz. respec- 
tively. 

Is there any way the ECM -I03 can be 
modified to operate at these frequen- 
cies? Is it possible to change the crystal? 
I'm hopeful that you will be able to help 
me. 

GEORGE HENDERSON 

Tbrramurra. New South Wales. 
Australia 

Texas Instruments the supplier of the 
IC that forms the heart of the ECM -103. 
produces another clip that should 
solve your problem. I believe that the 
frequencies you describe are the Euro- 
pean standard versions for data trans- 
mission. TI produces a chip that is pin 
compatible with the device used in the 
ECM -I03. and it covers the European 
standard. The part number you want is 
TMS99534. Et sure to get as applica- 
tion note as this will let you know if dif- 
ferert passive component values are re- 
quired. -Steve 

CP/M IN ROM 

Dear Steve. 
I hope to put together a Z80 -based 

system and intend to use the interface 
found in "Build a Super Simple Floppy - 
Disk Interface' (May and lune 1981). I 

want the system to run under CP /M 2.2. 
but I do not have another system with 
which to generate the CBIOS (custom 
basic input/output systeml. I do have an 
EPROM programmer that runs on a 

ZX8I. In "Build the Circuit Cellar MPX -I6 
Computer System. Part 1- 'November 
1982. page 78). I saw an ad for CP /M -86 
BIOS in ROM. Could I program the 
CP /M 2.2 CBIOS into an EPROM? And 
if I do. what is to be done to interface 
with the remainder of CP /M? 

The system will also use your E -Z 
Color Graphics Interface ( "High -Res- 
olution Sprite- Oriented Color Graphics' 
August 1982. page 571. I would like to 
use its external video input to display 
text from a 6845 CRT controller. giving 
a backdrop plane of 80-column text. Do 
you have any advice that would help in- 
terface the two? I am concerned with 
the need for synchronization and an ap- 
propriate video output from the 6845 
circuitry to the 99I8A. 

Thanks for your time. 
R. A. PEDERSON 

Orleans. Ontario. Canada 

The CP/M BIOS -support ROMs for the 
MPX l6 provide only boot and device 
support for CP/M. The BIOS actually 
comes in off the disk itself. This is a 
change from the original implementa- 
tion. made to enhance the flexibility of 
the system. Now PC -DOS and 511- and 
8 -inch CP/M all run off the same ROM 
set. 
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It is certainly possible to code a BIOS 
in ROM. but I understand that the new- 
est version of CP/M requires that device 
drivers be loaded externally from the 
disk at initialization. It may be possible 
to do this in ROM. too. but 1 am not 
enough of a CP/M user to say for sure 

As far as actually setting up a ma- 
chine. I have found that it is virtually im- 
possible to set up a new BIOS if you 
don't already have a running system to 
create it on. I suggest getting in touch 
with your local CP/M users group for 
technical assistance in this area. 

The question you raised about the 
TMS9918A is a good one. While TI 
claims that it can be set up to accept 
an external video source. we have had 
a lot of trouble setting up synchroniza- 
tion circuits that work reliably -Steve 

GIVE THE RTC -4 A DATE 

Dear Steve. 
I am a research assistant at the Univer- 

sity of Petroleum and Minerals. I read 
your article "Build the R1C -4 Real -Time 
Controller" on page 26 in the luly 1983 
BYTE. I am interested in the fixed-time 
programs capability of the RTC -4. Is 

there any way to add the date to the fix 
program if I wish to program the RTC -4 

to do a function after one month or 
more? 

I understand that I can change the day 
or time by the keyboard. Is there any 
mechanism to connect a receiver to this 
circuit so that I can change this data by 
wireless? If so. would you please pro- 
vide me with the necessary informa- 
tion? 

Thank you 
WASIM RÁAD 

Dhahran. Saudi Arabia 

The TMSI121 chip used in the R7C -4 
real -time controleris a preprogrammed 
version of the 7èxas Instruments 
TMSI000 a -bit single-chip microcom- 
puter It is therefore not possible to 
change the internal program. and no ad- 
ditional features or functions can be 
added. The chip was designed as a uni- 
versal timer controller but could not an- 
ticipate every possible requirement. 

It is relatively easy to control the 
RIC-4 by wireless. My article in the 
February 1981 BYTE TA Computer-Con- 
trolled ?8nk.- page 44) describes a 

method to control a Texas Instruments 
TMSI000- series microcomputer with a 
citizens band walkie-talkie. Other trans- 
mitting frequencies can easily be 
adapted as necessary -Steve 

LIKES THE MPX -i6 

Dear Steve. 
I built the blank MPX -16 board and am 

pleased with its performance. I used 
sockets for ICs of 20 pins and for 
RAM This was successful except for 
one bad IC. 

I reduced R2I to 1.8k ohms because 
the 4.9 -MHz crystal tended to go into 
the third overtone with R2I -33k ohms. 
I designed my own 8 -MHz oscillator 
using the same design you chose for the 
4.9 -MHz crystal 

I intend to design a keyboard interface 
and a video adapter using an Intel 
82720. 

I'm delighted with the educational 
value of this project. 

I speak highly of your product where 
I work II'm an IBM hardware/software 
engineer). 

Since I will be making some changes 
to the BIOS. I was wondering if I could 
have an assembly -language listing? 

R. A. FAUST 

Tucson. AZ 

The original BIOS for the MPX -I6 was 
written in PLM -86. It has since been ex- 
panded from aK to 8K bytes and rewrit- 
ten in 8088 assembly code. The source 
listings are available on two disks for 
520 from The Micromint (25 ??Trace Dr.. 
Vernon. CT 06066/. 

The new BIOS allows the MPX -I6 to 
operate either as a terminal -based ma- 
chine or PC clone with a color graph - 
ics/monochrome board and keyboard. 
PC -DOS can be booted and executed in 
either configuration (the terminal con- 
figuration can't duplicate graphics func- 
tions. of course/ -Steve 

SWEET TALKER CONVERSION 

Dear Steve. 
1 am having trouble interfacing the VO 

bus on my TRS-80 Model III. 1 am try- 
ing to convert or redesign the Sweet 
calker speech box I "Build an Unlimited - 
Vocabulary Speech Synthesizer." Sep- 

tember 1981. page 38). I built the 
parallel port and it works great. but I 

would We to change it to the VO bus 
pori if possible. Can you tell me where 
to find a schematic of the interface? 
Thank you. 

BILLY BISHOP 
Sachse. TX 

Use d the NO bus port on the Model 
Ill requires that you enable the exter- 
nal device -driver chips by writing to a 
latch inside the TRS -80. Also. external 
logic must drive the direction line of the 
bidirectional buffers Other than this. 
there are no special tricks to using the 
interface. 

William Barden has written several ar- 
ticles for BYTE on how to construct and 
drive devices attached to the TRS-80 
Modell. Model III. and Color Computer. 
You can find back issues of BYTE at a 
local library or order them from BYTE. 

(See the December 1982 cumulative 
index update for a listing of Barderas 
articles) 

Be sure to remember to include the 
100-ms pulse extender and to have your 
software check the A&R line of the Sweet 
?biker. or the device will not function 
correctly 

The Model Ill Trkwcd Mammal contains 
the schematics of the I/O bus interface 
as well as functional descriptions of how 
it works. It might be a good idea to 
secure a copy of this from your local 
Radio Shack store-Steve 

ADAPTING MICROVOX 
SOFTWARE 

Dear Steve. 
For several months now I have been 

using my VIC -20 with a Sweet l81ker 
speech synthesizer. While I have en- 
joyed the many applications I have 
found for this versatile circuit. I now see 
the need for a more general -purpose 
stand -alone unit such as the Microvox 
text -to- speech synthesizer presented in 

the September and October 1982 
issues. However. being a basically lazy 
guy. I would like to avoid a major con- 
struction project. if possible. 

Would it be possible land not too dif- 
ficult) to adapt the Microvox text-to- 
speech algorithm to run on a SYM -I 
microcomputer. and. if so. is the Micro- 

in tiwedl 
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vox software available either as a listing 
or in EPROM? 

I realize that this would involve some 
timing and other modifications to the 
SYM. but if its easier than building the 
Microvox from scratch. I would like to 
give it a try. Any suggestions you might 
be able to provide would be greatly 
appreciated 

RON HACKETT 

Port Jefferson. NY 

It is possible to adapt the MicrcwOx 
text-to-speech algorithm to any 6502 - 
based computer. provided that memory 
space at COW- -CF.FF and E000 -EFFF 
hexadecimal is available for the two 
2732 EPROMS coi-tairáng the algorithm. 
In addition. RAM is required at 
0000 -OFFS hexadecimal. and the 
SC -01A interface hardware must be 
duplicated. 

The Sweet Talker I presented in Sep- 
tember 1981 also has a text-to-speech 
algorithm for the Apple II. The interface 
hardware and algorithm are much sim- 
pler than the Microvox's and therefore 
possibly easier for you to convert to the 
SYMl. I refer you to that article-Steve 

MICRO D-CAM SECURITY 
SYSTEM 

Dear Steve 
The first pat of your article. 'Build the 

Micro D -Cam Solid -State Video Cam- 
era:' on page 20 in the September 1983 

BYTE was very interesting. I would like 
to use the 1532 optic RAM. which you 
described in the article. in an alarm sys- 
tem. Specifically. I want to monitor an 
area with the IC so that whenever the 
scene changes. an alarm sounds and 
the image of the area is displayed. 

How can I overcome the problem of 
changes in ambient light? Could I build 
such a system at a reasonable price? 
Thanks for any help you can give. 

O. N. G. FERRAO 
Doonside. Republic of South Africa 

Using the Micro D-Cam as the sensor 
in an alarm system sounds like an inter- 
esting experiment. I assume you are 
talking about intrusion alarms. where 
the basic requirements fora successful 
system are that the system must detect 
intruders and that it must not give false 
alarms. The first condition could be 
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easily met with the Micro D-Cam by 
storing a reference picture in memory 
and comparing subsequent pictures 
with it. Any change would signal a possi- 
ble intruder. Saving a reference picture 
can be accomplished by copying the 
contents of screen memory to another 
block of memory or by modifying the 
Micro D-Cam software to put the picture 
at any corverient location. It isn't really 
necessary to ever see the picture. 

Avoiding false alarms is another prob- 
lem. however. If you simply make a 
pixel-by-pixel comparison. changes in 
ambient light will be bothersome. as 
you suspected. In addition. you will get 
spurious responses scattered randomly 
over the picture area due to electrical 
noise and temperature changes This 
happens because some cells in the de- 
tector will normally receive almost. but 
not quite enough light to turn on. These 
cells will occasionally give a signal that 
will be interpreted as an intrusion. Your 
software must be designed to ignore 
these isolated signals as well as com- 
pensate for ambient light variations. 

More sophisticated software might 
eliminate these problems. Some meth- 
ods include periodically changing the 
reference picture to compensate for am- 
bient light variations. ignoring any 
changes involving single or very small 
groups of pixels. and. hardest of all 
distinguishing real movement from ap- 
parent changes in the appearance of 
stationary objects. 

It is possible to design an alarm sys- 
tem such as you envision. and much of 
the needed software is included with 
the unit. Good luck. -Steve 

Z8-CONTROLLED LAB SCALE 

Dear Steve. 
I am in the laboratory balance busi- 

ness and am working on a micro-bal- 
ance of my own Presently. most lab 
balances measure from 0.1 microgram 
to several kilograms and use a digital 
display. I have designed a weighing 
mechanism accurate to a microgram at 
20 grams: this range is good for most 
lab use. 

I would like to have a balance with an 
on -board computer. capable of options 
not found on other balances I thought 
of your Z8 BASIC system controller. 

The servo amp of my system has an 

analog output of 0-2 V DC or whatever 
I need. 

Could you tel me how I could inter 
face your system and also how to use 
a small monitor as a readout? I would 
like the system to be complete. 

Thanks. 
PAUL BIANCHETTI 

McCall. ID 

A Z8 BASIC system controller could 
be used for your application. Since the 
original article. the system has been ex- 
panded ded to include a variety of Z8 cross 
assemblers and extra memory. I/O 
EPROM programmer. and serial boards 
There is also a 10-V 8-channel8 -bit AN 
board. 

While a 0-2 -V servo-amp output 
could be resolved with the present 10-V 

range of the A/D. it might be better to 
amplify the signal (by 5) or reduce the 
span of the A/O from IO V to 2 V 

Regarding the display. my January and 
February articles described a single- 
board intelligent terminal. 7èrm -Mite 
61:1000. which can be configured with 
a keyboard to function as a terminal or 
simply to drive a monitor to report com- 
puted results. While Thrm -Mite is a 
stand -alone system. it is coincidentally 
Z8 BASIC system-compatible and can 
be plugged into the same backplane 
with the system controller and A/D to 
drive a monitor. 

Finally. projects such as the Z8 BASIC 
board are frequently just the beginning 
of my interest in a subject. Often many 
enhancements are made after the origi- 
nal article. The latest addition is a 4K- 

byte FORTH chip that is interchangeable 
with the Z8671 BASIC chip. This modi- 
fication should allow the board to be 
used in more sophisticated applica- 
tions. -Steve 

AND A Z8-CONTROLLED 
SOLAR COLLECTOR 

Dear Steve. 
Boy. am 1 ever in trouble. I'm a senior 

in high school in the middle of a science 
project for a science fair. My physics 
teacher and I are building a hot -air solar 
collector. which will have fairly high ef- 
ficiency. contain some solar -heat stor- 
age and be controlled by a small dedi- 
cated processor. 

We have purchased a Micromint Z8 
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controller, have on order the basic 
analog -to-digital converter, and are pres- 
ently assembling eight operational 
amplifier circuits on a vector card. These 
circuits are those you used in control- 
ling your wood stove (February 1980, 
page 32). We are presently communicat- 
ing with the Z8 by way of the serial port 
using a modem program and a Heathkit 
H -89. The modem software allows trans- 
mission of programs to and from disk 
files and the Z8. I've also ordered the 
new Term -Mite card to hopefully replace 
the H -89. 

I have two problems. We have a fairly 
good idea on how to use the tiny BASIC 
in the Z8. What we can't seem to figure 
out is how to write the subroutines to 
read the temperature probes. Some- 
how, the A/D converter has to be ad- 
dressed, a port opened, and data read 
and stored somewhere. This data would 
then be compared to cause something 
to happen or not happen. Wéve gotten 
quite a few booklets from Zilog concern- 
ing the Z8 and we still can't seem to get 
the picture. 

I'm hoping that you might share some 
code with us. I feel that if we can at least 
get some idea of what the code should 
look like, we should be able to make 
some adjustments. 

The second problem has to do with 
controlling a few fans. What can I buy 
or make to interface with the Z8 that 
would enable me to turn these items 
on/off? 

KENNY LANGO 
Amenia, NY 

The routines needed to get at temper- 
ature probes are really not hard things 
to write. The A/D board looks like a 

memory location and requires no spe- 
cial configuration to get at. Using the 
or functions of the Z8 BASIC, you can 
directly access the board from within a 

BASIC program. You can evaluate the 
value in the A/D converter and use 
BASIC to make decisions on what to do 
inside the system. 

To control fans and the like, use the 
port -2 output lines to drive a solid -state 
relay You can get them from Radio 
Shack. 

The hardest part will be calibrating the 
A/D output with real temperatures. The 
standard sensor described in the exam- 
ple that comes with the A/D board uses 
Kelvin temperature, which is the Centi- 

grade temperature offset 273 degrees. 
The program listing does show an ex- 
ample of Kelvin to Fahrenheit conver- 
sion, and I'm sure your physics profes- 
sor can modify anything necessary. 
-Steve 

To BUILD AN MPX-16 

Dear Steve, 
I thought you might like to hear from 

someone who had constructed an 
MPX -16 from a bare board. I have done 
so and survived to tell the tale. 

I ordered the bare board and the 
manuals for the MPX -16. The manuals 
are legible, well organized, and written 
for the most part in English. 

Let me skip ahead a bit and give you 
an overview of how I spent my time on 
the MPX -I6 project: 50 percent chasing 
down parts, 5 percent loading and 
soldering the board itself, 10 percent in 

mechanical assembly (drilling square 
holes in chassis, etc.), I O percent doing 
electrical (versus electronic) chores 
(harness, cables, fuses, etc.), and 25 per- 
cent making it work after it was together. 

The system includes Chassis l: 
MPX -10 Switching Power Supply, MPX -16 
Main Circuit Board, fully loaded except 
for no 8087, muffin fan, and miscella- 
neous harness, fuses, switches, and 
sockets; Chassis 2: two Tandon 
TM -100 -2 (powered off the MPX -10); a 
Heath H -I9 terminal; and a Ofi Indus- 
tries Data Shield Line Filter (which has 
four out of six sockets wired with hot 
and neutral reversed!). 

Even though I live close to Silicon 
Valley and did my buying before the 
current economic recovery caused 
eager OEMs to buy up all the chips in 

sight, I still spent most of my time chas- 
ing down parts. ICs were not generally 
a problem, though 8288s were scarce 
when I needed one and it took a while 
to find anyone who realized that a 629 
was a TTL part and not a commuter 
train. The real headache was some of 
the linear parts. Nobody stocked all the 
precision resistor values I needed in the 
tiny physical sizes intended to be used 
on the board. Nobody stocked the Erie 
trimmer capacitor. Nobody stocked the 
right SIP (single -inline package) resistors. 
Nobody had any 62 -pin card -edge con- 
nectors. And so on. I fixed these prob- 
lems by an assortment of kludges, lead- 

bending, and ingratiating smiles. (Speak- 
ing of kludges, did you know that you 
can trim extra resistors off an SIP with 
a hacksaw? All you do is notch the case 
a bit, snap off what you don't need with 
pliers, and daub some epoxy over the 
broken end. Steve, is something the 
matter ?) 

I decided to use high -quality sockets: 
Augat 5XX- AG19Ds throughout. With 
more than 2000 IC pins on the board, 
the prospect of having some of them in 

intermittent contact was terrifying. 
I also bought a good soldering iron, 

an Ungar 9100 with adjustable temper- 
ature. It spoiled me very quickly: my 
previous iron has been demoted to 
wood -burner. 

With everything in hand, the board 
loaded very quickly -a few evenings of 
manic soldering, followed by an hour or 
two stuffing in ICs. I made one modifica- 
tion as 1 worked (besides the jumpers 
Micromint said to put in): I anticipated 
that the kind of programming I like to 
do would crash the system frequently, 
and I am skeptical of the practice of 
cycling the power too often, so I in- 
stalled a Reset button. There's a cap on 
the RESET pin of the 8284. 1 came off 
it with a 4.7k -ohm resistor, through a big 
red normally open push button, to 
ground. That works just fine. I brought 
the leads from the resistor and from 
ground to a two -pin header in the 
breadboard area at one edge of the 
board, so that I could get to the push 
button by a detachable plug. 

So far, so good. I decided I wanted a 
compact power supply, and I was too 
scared to try building a switcher, so I 

ordered an MPX -I0 from Micromint. It 

came, and I tried to make it work. I knew 
you had to load a switcher properly, but 
I did not realize that you have to load 
all three positive supplies on the 
MPX -IO before any of them will regulate 
correctly. I am sufficiently an ignoramus 
that I will forgive myself that error, but 
I was amused to find that the Micromint 
engineer I talked to didn't know it either. 
Between my ignorance and his, a per- 
fectly good switcher made an extra 
round trip to the East Coast before I 

stumbled across the solution. Live and 
learn. 

I bought the biggest LMB Unipac 
chassis I could find -7 by 12 by 17 

inches -and mounted board, power 
(continued) 
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supply, and a 4.75 -inch muffin fan in- 
side. The big fan works beautifully at 
keeping the temperature down (even 
the bipolar 8288 is no more than luke- 
warm when it is stabilized at operating 
temperature), but the chassis holes for 
air inlet and exhaust make so much 
noise that I wear a hearing protector 
when I use the system. 

I bought a little bag of cable ties and 
used them freely. It is amazing how pro- 
fessional a kludge can look when every- 
thing is routed neatly. 

I bought two Tàndon TM- 100 -2s from 
lade at a computer fair and found an 
appropriate chassis for them at a swap 
meet. One drive refused to read, but 
Jade fixed it promptly. 

I cut, stripped, crimped, soldered, and 
cursed up the necessary cables, then 
came to the astonishing realization that 
it was all done. I spent several days find- 
ing excuses not to turn it on, then fired 
up the H -19, closed my eyes, and 
flipped the switch. Nothing happened. 

I found three elementary assembly 
errors by looking for pulse activity with 
a logic probe. I had made one cold - 
solder joint that was interfering with the 
buffering of SYSCLKO (if a bad connec- 
tion at pin I of U I isn't an ill omen, I 

don't know what is), one solder bridge 
that had tied an address line high (I re- 
placed the drivers for that part of the 
bus as a precaution), and had incom- 
pletely crimped one of the ribbon -cable 
connectors in the disk -drive harness. 

By this time, the system booted 
CP /M -86, and the real work began. I 

tried to back up the system disk, and 
although the format program ran to 
conclusion, the disk -copy utility crashed 
with a track -read error as soon as it tried 
to write onto the newly formatted disk. 
I fussed with the logic probe and traced 
signals with a borrowed oscilloscope. I 

disassembled the format routine with 
DDT86 and stared at it. I assembled lit- 

tle BDOS and BIOS calls, again with 
DDT86, and ran them. Not a clue. Micro- 

mint's imposingly thick BIOS listing got 
thinner and thinner and simpler and 
simpler as I studied it. I nosed about in 

the BIOS with the debugger and set 
breakpoints at judicious locations, ig- 

noring the looming specter of nonreen- 
trant code. 

The disk controller thought it was do- 
ing a fine job of formatting the disk: it 
reported all zeros in its status registers 
after each track -format command. But 
when the same chip tried to read the 
same disk later on, it claimed that it 
couldn't find any sector identification. 

I bought another $40 disk controller 
and plugged it in. That bug expired, but 
others sprang valiantly forth to take its 
place. 

But let me get back to the hardware. 
My system now appears to run fine, and 
so far I have nothing but praise for its 
design. As you correctly pointed out, 
bringing a system of this complexity up 
from a bare board is not a simple task. 

(continued) 

Before this happens, 
call SAFEWARE 
800/848-3469 
(AF on,o, call 
614/262 -0559) 

Protects your computer 

against theft. fire, power 

surges and other accidental 

losses. Insures your entire 

system for as little as $35 a 

year - depending on the value of 

your hardware, software. and 

media. Full replacement after a 

low $50 deductible. 

We're SAFE\VARE;" the first name 

in computer insurance. Tens of 
thousands of satisfied customers. Call 

toll -free for rates or immediate 

coverage. 

SAFE'ARE The Insurance Agency Inc. 

P O. Box 02211 

2929 N . High Street 

Columbus, Ohio 43202 

396 BYTE AUGUST 1984 

The Little BoardTM...$199 * 
The world's simplest and least expensive CP /M computer 

4 MHz Z80A CPU, 64K RAM, ZBOA CTC, 2732 Boot ROM 

Mini/Micro Floppy controller (1-4 Drives, Sin9Ie /Double Detnky, 1 -2 sided, 40/80 track) 
Only 5.75 z 7.75 Inches, mounts directly to a 5 1/4" floppy drive 

9 RS232C Serial Porta (75 -9600 baud 6 75-38,400 baud), 1 Centronics Printer Port 

Power Requirement SVDC at .75A; +12VDC at .05A /On-board -12V converter 
CP /M 2.2 BDOS ZCPR3 CCP Enhanced AMPRO NOS 

AMPRO Utilities Included 
read /write to more then 2 dozen other formats (Kaypro, Telcvtdeo, IBM CP /M86....) 
format disks for more than a dozen other computers 
format/copy /verify al In one in OEM Owmxæs 

menu-based system customization 

SCSI OPTION BIOS and UUIIUes Source Code Avallabk 

Custom Versions: Contact Factory OEM enclosure available 

, - COMPUTERS. INCORPORATED contact Techexport (Telex 95-1262) ', 
% 

67EastEvelynAve.. MountainView,CÁ94041 (415)962- 0230.TELEX4940302 

Psmbutor/Drdta/ikps 
Imam slrtWed 

Z.K s a,cgrstered uederrws of ¿log, vxc 

Cv'ns 5 a reg.srered traderva o' Dgaai eescrYc^. 

In EvoDe, Afnca antl the Middle East 
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CALL 1. 800. 222.2602 
MONITORS 

AMDEK COLOR I PLUS 309.95 
AMDEK COLOR II PLUS 454.95 
AMDEK COLOR IV 694.95 
AMDEK VIDEO 300 (GREEN) 139.95 
AMDEK VIDEO 300 (AMBER) 154.95 
AMDEK VIDEO 310 (AMBER) 169.95 
BMC 12" GREEN 89.95 
BBC 13" COLOR 239.95 
BMC 13" RGB 259.95 
COMREX 13" COLOR W /SOUND 289.95 
COMREX 12" HI -RES AMBER 119.95 
COMREX 12" HI -RES GREEN 114.95 
COMREX 13" RGB CR -6600 274.95 
COMREX 13" RGB CR -6800 489.95 
GORILLA 12" AMBER 99.95 
GORILLA 12" GREEN 89.95 
NEC 12" HI -RES GREEN 154.95 
NEC 12" ECONO GREEN 109..95 
NEC 12" LO -RES COLOR 294.95 
NEC 12" AMBER SCREEN 159.95 
NEC 12" COLOR - IBM 434.95 
PRINCETON GRAPHICS HX -12 509.95 
PRINCETON GR. 12" AMBER 189.95 
SAKATA 13" COLOR 294.95 
SAKATA 13" RGB COLOR 549.95 
SAKATA SUPER RGB 749.95 
SAKATA 12" GREEN 119.95 
SANYO CTR -36 GREEN 169.95 
TAXAN 12" GREEN 124.95 
TAXAN 12" AMBER 134.95 
TAXAN RGB 210 MED RES 309.95 
TAXAN RGB 415 HI RES 439.95 
TAXAN RGB 420 IBM 519.95 
ZENITH 12" AMBER 109.95 
ZENITH 12" GREEN 99.95 
ZENITH RGB ZVM -135 COLOR 524.95 
USI 9" AMBER PI -4 129.95 
USI 9" GREEN PI -1 119.95 
USI 12" AMBER PI-3 144.95 
USI 12" GREEN PI -2 124.95 
USI 13" LO -RES COLOR 309.95 

MODEMS 

ANCHOR MARK I (RS -232) 84.95 
ANCHOR MARK VII (RS -232) 119.95 
ANCHOR MARK X (RS -232) 124.95 
ANCHOR MARK XII (RS -232) 289.95 
KDNSINGTON MODEM 1200 429.95 
NOVATION J -CAT 119.95 
NOVATION 212 AUTO CAT 624.95 
RIXON R212A 1200 BAUD 409.95 
SMARTCAT 103/212 429.95 
SMARTCAT 103 199.95 
SMARTMODEM 300 BAUD 219.95 
SMARTMODEM 1200 BAUD 484.95 
SMARTMODEM 1200B - IBM 419.95 
US ROBOTICS AUTODIAL 212 499.95 
US ROBOTICS PASSWORD 379.95 

DISKETTES 

SS /SD ELEPHANT 16.95 OPUS 17.95 
SS /00 ELEPHANT 19.95 OPUS 20.95 
0S /DD ELEPHANT 25.95 OPUS 26.95 

PRINTERS 

AMDEK 5040 40CPS DAISY 1439.95 
ANADEX DP -9501B 1099.95 
ANADEX DP -9625B 1299.95 
ANADEX DP -9620B 1179.95 
ANADEX WP -6000 2299.95 
ANADEX DP- 6500TR 500CPS 2529.95 
ANADEX 9725B COLOR 1394.95 
C.ITOH All DAISY WHEEL 509.95 
C.ITOH 8510SP 489.95 
C.ITOH 8600BP 799.95 
C.ITOH 8510 SCP COLOR 569.95 
COMREX CR -II DAISY WHEEL 499.95 
COMREX CR -III DAISY 819.95 
DAISYWRITER 2000 48% 1129.95 
DELTA -10 424.95 
DELTA -15 624.95 
EPSON FX -80 W /TRACTOR 519.95 
EPSON FX -100 F' /T 719.95 
EPSON MX -100 FIT 449.95 
EPSON RX -80 284.95 
EPSON RX -80 F/T 339.95 
EPSON RX -100 579.95 
EPSON LQ -1500P COMPLETE 1189.95 
GEMINI 10X 284.95 
GEMINI 15X 409.95 
GORILLA BANANNA 189.95 
IDS MICROPRISM 480 529.95 
IDS PRISM 132 1659.95 
JUKI 6100 PRINTER (P) 449.95 
MANNESMANN TALLY MT160L 639.95 
MANNESMANN TALLY MT180L 879.95 
MANNESMANN TALLY SPIRIT 319.95 
NEC 3550 SPINWRITER -IBM 1769.95 
OKIDATA PACEMARK 2350P 

OXIDATE 2AEMARK 24105 
OXIDATA 82A 
OKIDATA 84P 
OKIDATA 84P 
O%IDATA BCS 
OKIDATA 92P 
OXIDATA 93P 
OKIDATA 93S 
PANASONIC P1090 
PANASONIC P1091 
PRINTMASTER (DAISY) 
PROWRITER I (8510P) 
PROWRITER II (1550P) 
QUME SPRINT 11/40+ 1439.95 
SANYO PR5000 DAISY WHEEL 499.95 
STAR POWER -TYPE DAISY 409.95 
STARWRITER DAISY WHEEL 1039.95 
TOSHIBA P -1351 LP 1479.95 
TRANSTAR 315 COLOR 499.95 
TRANSTAR 120P 14CPS 439.95 
TRANSTAR 130P 18CPS 599.95 
MICROBUF'F'ER(EPSON R5232) 124.95 
GRAFITTI CARD (APPLE) 89.95 
GRAPPLER + (APPLE) 114.95 
PRINTERFACE CARD (APPLE) 59.95 
PASO PRINTER I /F(APPLE) 139.95 
WIZARD BPO 16K (APPLE) 139.95 
WIZARD SOB 16K (APPLE) 199.95 

2279.95 
2569.95 
2639.95 
354.95 
629.95 
1099.95 
1199.95 
474.95 
789.95 
879.95 
264.95 
344.95 
1319.95 
344.95 
564.95 

OTHER PRINTERS AVAILABLE 

APPLE 

4TH DIMENSION DRIVE -ONLY 199.95 
4TH DIMENSION DRIVE+CTRL 299.95 
ALS CP /M CARD 299.95 
APPLE -CAT II MODEM 284.95 
BUFFERED GRAPPLER+ 169.95 
d -BASE II (REQ Z -80) 356.95 
DOLLARS á SENSE (MAC) 109.95 
GIBSON LIGHT PEN 179.95 
GRAPHICS MAGICIAN (MAC) 39.95 
HAYES MICROMODEM IIe 234.95 
HOME ACCOUNTANT (MAC) 74.95 
MACH II JOYSTICK IIe 34.95 
MACH III JOYSTICK IIe 41.95 
MANAGEMENT EDGE (MAC) 179.95 
MICROBUFFER II+ 16K (P) 199.95 
MICRO -SCI A2 DRIVE -ONLY 194.95 
MICROSOFT BASIC (MAC) 119.95 
MICROSOFT CHART (MAC) 99.95 
MICROSOFT WORD (MAC) 149.95 
MILLIONAIRE (MAC) 49.95 
MULTIPLAN (MAC) 149.95 
PF'S:FILE 89.95 
PFS:FILE á REPORT (MAC) 149.95 
PREMIUM SOFTCARD IIe 299.95 
QUADRAM 64K8000L CRD IIe 124.95 
SMARTMODEM 300 for //c 274.95 
SOFTCARD II 354.95 
VIDEX VIDEOTERM W /SFTSW 239.95 
VIDEX ULTRATERM 274.95 
WS /MM /SS /SI w /STARCARD 459.95 
ZORK I (MAC) 29.95 

IBM 

IBM PC 256k 2 -D5/DD 2149.95 
dBASE III 499.95 
ACCESS 1,2,3 469.95 
DR DRAW PC DOS 199.95 
DOW JONES MARKET ANALYZE 249.95 
HERCULES GRAPHICS CARD 389.95 
KOALA PAD TOUCH TABLET 119.95 
KRAFT JOYSTICK 39.95 
)(GRAPH 164.95 
)(PAINT 79.95 
MEGA PA% 256k 399.95 
MICROPRO PRO PAC% 419.95 
MICROSOFT SYSTEMCRD 256K 479.95 
MICROSOFT MOUSE 139.95 
MOUSE SYSTEMS PC MOUSE 219.95 
MULTIPLAN 139.95 
PFS:WRITE 99.95 
PLANTRONICS COLORPLUS 439.95 
QUADCHROME MONITOR 589.95 
QUADLINK APPLE EMULATOR 519.95 
QUADRAM QUADBOARD I 64% 299.95 
QUADRAM QUADCOLOR I 229.95 
R:BASE 4000 359.95 
RANA DS /DD DISK DRIVE 274.95 
SIX PAK PLUS 64k 309.95 
STB SUPER I/O MULTIFUNCT 184.95 
TG JOYSTICK W /TOGGLE 44.95 
TRANSEND P.C. MODEM 1200 439.95 
VERSAWRITER GRAPH TABLET 249.95 
VISI -ON MOUSE 194.95 
WIZARD SPOOLER P/S 16K 249.95 

COMPUTERS 

ALTOS 586 -40 16 -BIT 8229.95 
ALTOS 986 -40 16 -BIT 9899.95 
APPLE II0 LOW!! 
APPLE IIe LOW! I 

ATARI 800XL COMPUTER 309.95 
ATARI 850 INTERFACE 199.95 

BMC 800 -GREEN COMPUTER 
Z80Á, 64K, PRINTER, MONITOR, 
RS -232, WORDSTAR, CALCSTAR, 

MAILMERGE, SPELLSTAR, CPM 2.25 
1424.95 

COMMODORE 64 COMPUTER LOW!1 
COMMODORE 1541 DISK DRIVE LOW!! 

EAGLE PC PLUS -2 SYSTEM 3399.95 
128 %, 2 -DS /DD DRIVES, 

MONITOR, EAGLEWRITER, MS -DOS, 
EAGLECALC, 6 CP /M -86 

EAGLE SPIRIT -II 2264.95 
EAGLE SPIRIT -XL 3354.95 

PORTABLE 128K EXPANDABLE TO 
640K ON BOARD, 1 320K FLOPPY, 
10 MEGABYTE HARD DISK, IBM 

COMPATABLE KEYBOARD, 2 SERIAL 
1 PARALLEL PORT, MS -DOS 2.0, 
MONOCHROME MONITOR, CP /M 86 

NEC APC -H01 2239.95 
NEC APC -H02 2799.95 
NEC APC -1103 3524.95 
NEC APC -H04 2939.95 
NEC 8201 COMPUTER 449.95 

SANYO 550 -1 1SS /DD DRIVE 769.95 
SANYO 555 -1 2SS /DD DRVE 1079.95 
SANYO 550 -2 1DS /0D DRIVE 839.95 
SANYO 555 -2 2DS /DD DRVE 1259.95 

ZENITH IBM COMPATABLE 2649.95 
ZENITH Will MEG DSK 3999.95 

TAVA PC -IBM COMPATIBLE 1999.95 
128K -RAM, 2 SERIAL PORTS, 

1 PARALLEL PORT, 2 DS /DD DRIVES, 
COLOR GRAPHICS CARD. á MORE. 

WALNUT PC - IBM PC COMPATIBLE 
SPECIAL 51799.95 

128K RAM, 2 DS /DD DRIVES.SERIAL, 
PARALLEL, COLOR CARD 6 SOFTWARE. 

IQ TECHNOLOGIES, INC. 

SMART CABLES 

INSTANT RS -232 CONNECTIONS 

*817 (WORKHORSE) 79.95 
*821 DIAGNOSTIC FEATURES 164.95 

ONE CABLE FITS ALL 

Our Rock Bottom 
prices will make a 

believer out of you! 

CHECK US OUT. 
Apple Country Ltd. is the leader 

in Rock Bottom computer prices. 

We intend to keep it that way. 

We will try to meet or beat 
any advertised price! 

CALL TODAY.. 

WE CAN HELP! 

CREDIT CARD ORDERS 1-800-262-2602 

For order status, technical assistance and California 
calls (619) 765 -0239 Apple Country, Ltd., P.O. Box 
1099, 2602 Washington St., Julian, Calif. 92036 
We accept AmEx. Prices reflect 2% discount for 
VISA /MC cash & check (2 weeks to clear). S &H in 
continental US 5% ($5 min) Monitors $10 min. APO/ 
FPO & others call. Calif add 6% tax. P.O. must include 
check. No COD. All orders prepaid. All items are new 
with Mfgr's warranty. Prices, products & terms 
subject to change without notice. All sales final. 
Returns require RMA #. No returns on software. 
Volume discounts available. 

Apple Country, Ltd. is a DISCOUNT MAIL ORDER HOUSE 

for the micro computer industry and is a California 
corporation not affiliated with Apple Computer Inc. 
Apple is a trademark of Apple Computer Inc. 

Circle 355 on inquiry card. 
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V -GRAPH is your link into 

the world of powerful, 

high-resolution 
graphics. 

Now your personal 
com- 

puter can act as aTektronix 

4010 terminal. 
Not just an 

emulator, V -GRAPH 
can 

even save graphics and text t 
on disk and replay or print 

later without reconnecting 

to the host computer. an 
V -GRAPH provides 

equivalent for every function 

found on the Tektronix, 
in- 

cluding the cross-hair nput. 
sor used for graphic 

nction 
Plus, control andmmed to 

keys may be pfograed char- 

emit commonly 
us 

acter strings' 
supports 

the 

highest resolution 
V -GRAPH possible, po 

sible, 
and is currently for 
the IBM PC, Zenith Z-, 

and Victor 9000. Requires 

MS -DOS & 64K. 
$120 

CompuView 
PRODUCTS, 

Ann Arbor, Mí48103 (313) 996 -1299 

Pauline, 

*GRAPH 
TEKTRONIX 

4010 

GRAPHIC EMULATOR 

FOR 
PERSONAL 
COMPUTER 

1955 

New Release 

One user told us that, compared to other 8 -bit C Compilers, 
Eco -C's "floating point screams ", True. But, Release 3.0 has a 
number of improvements in other areas, too: 

New optimizers with speed improvements of up to 50 
percent over earlier releases! 

New Compiler -time switches for greater flexibility. 

A standard library with 120 pre -written functions. 

Expanded error checking with over 100 possible error 
messages ñ English including multiple, non -fatal errors. 

Improved, easy -to -read user's manual. 

The Eco -C Compiler supports all data types (except bit -fields) and 
comes with MACRO 80 and the C Programming Guide for $250.00. An 
optional, high -speed assembler and linker is available for an additional 
$75.00. Eco -C requires a Z80 CPU, CP /M, and 56K of free memory. To order, 
call 

E6413 N. College Ave. Indianapolis, IN 46220 

C01110/7 iNe. 
(317) 255 -6476 

Eco-C (Ecosoft), CP /M (Digital Research), Z80 (Zilog), MACRO 80 (Microsoft) 
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CIARCIAS CIRCUIT CELLAR 

My present plans for the MPX -16 are 
varied. The real reason I wanted a home 
computer was that I have become inter- 
ested in the creation of programming 
languages. In spare time at work, I have 
kludged up a threaded interpreter (not 
FORTH, but an emulation of the key- 
board language of my old HP -65 pro- 
grammable calculator -in a FORTRAN 
shell, yet!); brought up a RATFOR trans- 
lator to the point where it would boot- 
strap: and even written a teeny compiler 
(for "WHATDUZITDO;' which you will 
find in your back files of BYTE). I am 
presently trying to write a decent 8086 
macro assembler, using the MPX -16. The 
only good one that exists seems to be 
Intel's ASM86, which I use daily at work, 
but that costs a jillion trillion dollars and 
runs only on Intel equipment, under 
ISIS. Odds are less than even that I can 
do such a thing, I suspect, but it will be 
fun to try. 

Is there an MPX -16 users group? 
JAY REYNOLDS FREEMAN 

Belmont, CA 

Yes, there is a users group. The news- 
letter can be obtained for $5 a year. 
Contact Michael Bamberg, 1059 NW 
Danielle St., Hillsboro, OR 97124. 

Readers should know that the MPX -l6 
can also now emulate the IBM PC 
directly using the IBM color graphics/ 
monochrome board and keyboard 
rather than a monitor as originally 
described. -Steve 

NEXT MONTH 
Have you ever wondered how much 
power your appliances really use' The 
AC Power Monitor will tell you. 

Ciarcia's Circuit Cellar. Volume I covers articles 
that appeared in BYTE from September 
1977 through November 1978. Ciarcia's Cir- 

cuit Cellar, Volume I I covers December 1978 
through June 1980. Ciarcia's Circuit Cellar. 
Volume III covers July 1980 through 
December 1981. CGarcia's Circuit Cellar, Volume 

IV covers January 1982 through June 1983. 

To receive a complete list of Ciarcia's Circuit 
Cellar project kits available, circle 100 on the 
reader -service inquiry card at the back of the 
magazine. 

Editor's Note: Steve often refers to 
previous Circuit Cellar articles. Most of 
these are available in reprint books from 
BYTE Books, McGraw -Hill Book Company, 
POB 400. Hightstown, NJ 08250. 

Circle 347 on inquiry card. 
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BOA- 8410 -00 .....$289 
PROM BURNER 

F t - i i ;: 

BOA- 8640 -00 .....$129 
MULTIFUNCTION 
f f- 

BOA -8680 -00 .....$225 
CALENDAR CLOCK 

á 

BOA-8700-10 . . . . .S 99J 

"More Computer for Your Calculating Dollar" 
Try the New 

r 

... Yfr%iri.- 1e.,. 

I 

. 

I 

I 

Standard Features: 
PC -DOS'" Operating System Vers. 2.1 

.64K of parity checked RAM, expandable 
on -board to 256K 

8088 16 -bit CPU 

5 IBM compatible expansion slots 

4 DMA and 3 Timer channels 

Up to 32K of EPROM (supplied with full 8K) 

* DOS BIOS on EPROM 

Full size capacitance touch keyboard with 
10 function keys and calculator type 
numeric keypad 

8087 Math Co- Processor ready 

P=K7by A 
Introductory Offer 

110 -220 VAC, 50 -60 Hz 

High resolution, 12" Monitor with Green 
Screen and 18MHz bandwidth. 

Two Slimline 51 /4 "DS /DD 48 TPI Floppys 
@ 360K storage each. 

Floppy Disk Controller expansion card, 
runs up to four SS or DO Floppys 

ALSO supports MS -DOS" and 
CP /M -86® Operating Systems 

Power Supply is Hard Disk ready, no need 
to add -on additional power 

Full One Year Parts and Labor Warranty 
on all XDS Manufacturing products! 

SYS- 8100 -00 

"Need a 16 -bit IBM -PCr" to process your data ?" 
The first IBMT" compatible that IS compatible! A complete system in- 
cluding the PC -DOS" operating system from IBMT". Two thinline double - 
sided 51/4 " Disk Drives hold 360K of formatted storage each, the other 
drive opening is fitted with a close -out plate. Removal of the plate will allow 
room for a Winchester Hard Disk. The Power Supply is like that of an IBM - 
PC XTT "..Hard Disk ready! How compatible is the XPC -XT? It will run 
1- 2.31 ", Flight Simulator', dBASE II'", WordStar", SuperCalcr" 
VisiCalc® and hundreds of others, The system will also support MS- 
DOS' 1.1 and 2.1 , PC-DOSTM 2.2, CP /M -8614 and Unix Operating 
Systems. Add -on an adc tional 1 92K of RAM for a full 256K of on -board 
Memory for only $195.00. This computer comes standard with 2 Serial 
and 1 parallel ports (IBMT" COM1 and COM2). No need to purchase 
Add-On cards. 

BASIC XPC SYSTEM 
If that incredibly LOW Total System price doesn't suit 
you, try this "Do It Yourself System" and take 
your pick of the wide range of options listed below. 

The Features: .64K RAM Expandable to 256K 

. 4 DMA channels .5 Expansion Slots 

Runs MS /DOS'' and CP /M -86T4 (not included) 

Multi- function Keyboard and Cable 

. 1-lard Disk Ready Power Supply Only 

. 2 Serial and one Parallel Port 

$ 
C 

and MORE! SYS- 8000 -00 J 

11111811.1111111 

The following are registered Trademarks and their Companys: 1- 2- 3-Lotus Development Company; MS -DOS, 
PC -DOS, Flight Sknulator- MicroSoft; dBase II- Ashton -Tate; WordStar -MicroPro International Corp.; SuperCalc- 
Sorcrn, Inc.; VisiCalc- VisiCorp, Inc.; CP /M -86- Digital Research Inc.; IBM, IBM -PC, IBM -PC XT- International 
Business Machines. 

Call or Write for. Nearest Dealer and Full Catalog 
IBM -TYPE KEYBOARD 

IBM -type keyboard. Super touch! (Even 

nicer than IBM') L.E.D. indicator for CAPS 

and NUM LOCK. Also different layout 
available to conform with Selectric. 
KEY -1000 -00 $139.00 
KEY -1024 -00 (SEL) 5195.00 

INN 

POWER SUPPLY 
Linear Power Supply with fan and power filter. 
Fits in case above. Uses 140 watts and runs 
Hard Disk. Mounting hardware and powercord 
included. 
POW- 1030 -00 5175.00 
Also IBM replacement type for Hard Disk. 
POW- 1040 -00 5175.00 

MOTHERBOARD 

Two IBM -style mother boards, 5 -slot and 
8 -slot. Five -slot has two serial sbts and one 

parallel. Both 256K expandable. 

BOA- 6000 -00 5 -slot $450.00 
BOA -6050 -00 8 -slot 5485.00 

FLOPPY DRIVES 

Your choice: Panasonic or Hitachi. 48 -TPI 

double- sided. Perfect for your IBM -type 
systems. 90 day warrantee ! Shipped same 
day as ordered! Cables too! AIM (PAN) DRI- 6600 -00 $175.00 ` (HIT) DRI -6650 -00 $170.00 

XOR DATA SCIENCE 

HARD DISK ADD -ON 
Complete Packages 

Includes BIOS Software, 51/4 " Winchester Hard Disk, 
mounting hardware, Interface P.C.B. for expansion 
slot, and all the necessary power and data cables 
(the Power Supply in the XPC -XT is Hard Disk ready). 

10 Megabyte 65 Megabyte 
$995 

20 Megabyte 
$1295 

40 Megabyte 
$1795 

$2495 
105 Megabyte 

$3295 
140 Megabyte 

$4195 
10 -MEG TAPE BACKUP 

** *$395.00 * ** 
Y," high cassette type tape backup can be added toany HD 
system by removing one floppy. File managed software 
included! 

IBM -TYPE CASE 
Two styles to choose from, 5-slat and 8-slo1. 

Includes hardware to mount drives and IBM- - 
type circuit board. but no Power Supply. 

CAB-3050-00 5 -slot 5110.00 
CAB -3060 -00 8 -slot 5110.00 

COLOR 
MON-1500-00 $345.00 

MONOCHROME 
MON- 1000 -00 S 99.00 

Three models of Color to choose 
from, each with higher and higher 
resolution. Price from $345.00 to 

$750.00. Monochrome Unit is s 

outstandingly clear and easy on the 

eyes. In Green or Amber screens. - - 

BOARDS 
FLOP /SCSI /RTC COLOR /MONO 

990 rYi % CI 
BOA- 8648.00 $149 

MODEM 

BOA- 8725- 00.... S295 

HARD DISK 

n 

BOA- 8050 -00 $325 

MEMORY 512KW/64K 

. 

-- 

1 

BOA- 8650 -00 $195 

XDS Manufacturing 5791 Machine Drive Huntington Beach, ÇA 92649 i 714/898 -0336 
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(continued from page 135) 

features can make slow hardware seem 
fast. If implemented poorly, they can 
make even the most elegant hardware 
seem archaic. UNIX benchmarks should 
concentrate on some critical areas. 

UNIX was developed on a small ma- 
chine with limited memory and is disk 
intensive by its very nature. Therefore, 
we should test features of UNIX that use 
the disk. 

The user interface to the UNIX system 
is called the shell (several common 
varieties exist). Since all requests made 
by the user are processed by the shell, 
it should be tested extensively 

The UNIX pipe qualifies on all the 
above criteria. A pipe is an I/O channel 
that is written into by one program and 
read by another. Pipes are used by a 

number of UNIX utilities, the shell in 

particular. Pipes are also often buffered 
on disk. A UNIX benchmark using a 

pipe is given in listing I. The program 
creates a child process to read the pipe 
using the fork() system call and then 
crams 0.5 megabyte through the pipe. 
What do the results tell us? The two 
times of interest are the system and 
elapsed times. The system time, for all 
practical purposes, is a measurement of 
how long it took to set up and perform 
the piping. It thus is a direct measure- 
ment of pipe efficiency. The elapsed 
time is of interest because it helps give 
a good measurement of how slow the 
disk is. Elapsed time minus system time 
minus user time is essentially the disk- 
overhead time. Since microcomputers 
usually don't have the fastest disks, this 
is an important measurement for them. 
User time by itself is of little importance. 

So you can get some idea of the time 
required to execute this and other 
benchmarks discussed in this article, 
table 1 shows the timings for some com- 
mon minicomputers and microcom- 
puters running UNIX. These times are 
average times on an otherwise idle sys- 
tem, as per the guidelines established 
above. 

In the pipe benchmark, we measured 
the time it took to perform certain 
system calls (fork(), read(), write(), etc.) 
that were related to pipe implementa- 
tion. The time to perform just one 
system call can be divided into several 
components: 

I. The time required for the user- 
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program system -call library interface 
to set up and execute a trap (an SVC 
to IBM 370 users) to the kernel so 
that privileged instructions can be 
executed. When this happens, the 
registers needed by the processor 
(stack pointers, program counter, 
etc.) to run the user program are 
saved so that they can be restored 
after the system call is complete. 
2. The time the processor is perform- 
ing the desired function. 
3. The time required for the user - 
program registers to be restored and 
control transferred so that the user 
program can resume computation 
with the result from the system call 
in hand. 
4. The time used when a context 
switch between processes is 
required. 

It would be nice to measure 1. 3, and 
4. since they can be considered the ma- 
jority of the overhead in making a sys- 
tem call. The program in listing 2 does 
just that. It does nothing but repeatedly 
(25,000 times) query the operating sys- 
tem concerning its process identity with 
the getpid() system call. This informa- 
tion is kept in an in -core process table, 
so access is extremely fast and actual 
computation very small, as long as no 
other processes are competing for the 
processor. (See the need for an idle 
system ?) Since we're interested in mea- 
suring overhead, and the program 
doesn't do much other than system 
calls, the elapsed time is important here. 
System time should be close to the 
elapsed time, and user time should be 
very small. Both are insignificant. Again, 
the results of this benchmark are shown 
in table I. 

Now that we've benchmarked system - 
call overhead, the overhead involved in 
an ordinary user function call and return 
naturally follows. This benchmark may 
initially seem superficial but consider 
that it is compiler implementation that 
to a large degree determines object - 
code efficiency, and the same compiler 
(C in our case) is probably used to com- 
pile the operating- system kernel. If so, 

it should be considered when evaluating 
the operating system. It should also be 
noted that an inefficient compiler can 
nullify any speed gained by structured - 
programming techniques. Benchmark - 
ing compilers is a topic by itself and will 

be left alone here. Lets just measure 
function -call overhead and consider it 
representative of compiler efficiency. 

It is possible to determine the over- 
head involved in a function call in a 

number of ways. The method used here 
is believed to be more accurate than 
others. Since our comparison is two - 
way, two programs should be written: 
one that uses a function to achieve a 

goal and one that does not. The two 
programs, however, should perform the 
same task. After these programs are 
run, the user -execution time from the 
program not using the function is sub- 
tracted from the user -execution time of 
the program that does. This difference 
is the function -call overhead involved. 
This number can be divided by the 
number of times the call was made to 
arrive at a seconds -per -call overhead 
value, which can be enlightening when 
compared from system to system. An 
example of how this is done is shown 
in listing 3. Even though the program 
could have been made simpler by not 
passing a value to the function empty(), 
in real life all functions return at least 
one value, whether examined or not, 
and most functions pass at least one 
value (which is overhead, really). Using 
the C preprocessor, it is possible to 
write two distinct programs h one text 
file, depending on how the text file is 

compiled. The program in listing 3 is 

either compiled with -DEMPTY to 
generate the empty function program 
or with -DASSIGN to generate the pro- 
gram that doesn't use a function but 
achieves the same goal. 

As mentioned above, the user time, 
not the real time, is used in the calcula- 
tion. This is because the real time is ac- 
curate only to the second, whereas the 
user time is accurate to the tenth. And, 
since we're generating a nonrelative 
numerical result, where virtually no 
system time is used, the measurement 
with the greater precision is needed. 

Let's turn our attention to the C com- 
piler. When most people think of com- 
piler benchmarks, they think of the 
Sieve of Eratosthenes, which tests com- 
piler efficiency and processor through- 
put quite well. It's an excellent test for 
looping, testing, and incrementing. The 
program in listing 4 is a slightly modified 
copy of the Sieve presented in the 
January 1983 BYTE (page 283). Since 
we're not using a stopwatch, all unnec- 
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essary I/O has been removed. Also, by 
the guidelines established above, 
register declarations have been added. 
The time to be interested in here is the 
elapsed time. The user time should be 
about the same as the elapsed time, 
while the system time should be quite 
small. 

We briefly touched on disk perfor- 
mance with the pipes test, but disk per- 
formance deserves a more in -depth 
evaluation. UNIX provides methods for 
both sequential and random -access 
files, and both should be tested. Listings 
5a and 5b are benchmarks that test 
random -access disk implementation. 
The program in listing 5a creates, opens, 
and writes a 256- by 512 -byte file. The 
number of blocks manipulated is spec- 
ified by a #define statement and can 
easily be changed if it is too large for 
a small microcomputer implementation. 
The program in listing 5b randomly 
reads the file created in listing 5a and 

removes it afterward. 
While sequential access should be 

tested, it is not presented here since 
disk access is by and large random ac- 
cess. It should be easy to derive a 

sequential- access test from the random - 
access program given in listings 5a and 
5b. Since the file created by benchmark 
5a is relatively large, it's doubtful that 
it could be stored on one large, con- 
tiguous chunk of disk. More than likely, 
it will be segmented into several pieces, 
depending upon how full the filesystem 
is. Most efficient UNIX (and UNIX -like) 
implementations segment a physical 
disk into more than one logical disk par- 
tition. Each partition is called a filesys- 
tem. When the filesystem is created, all 
disk blocks are contiguous. As the file - 
system is used more and more, it 
becomes more splintered with many 
small chunks of contiguous space. 

Since we would like to run the bench - 
(continued) 

Listing 2: The system -call benchmark. 

1 
UNIX Operating System Implementation Test #2 

This program compounds the kernel overhead involved in executing 
a system call. Making a system call involves a 'trap' to kernel 
or supervisor mode. performing the desired function. and returning. 
Context switching is, when it occurs. also overhead. The getpidll 
system call is used because all it does is look in an in -core table 
for the numeric process id. 

Instructions: 
Compile by: cc -O -s -o scali scall.c 

The -O option says to use the optimizer. 
The -s option says to strip the namelist from the 

object file after linking. 
The -o option says to place the object file in the file 

specified by the next argument. 

Time by: /bin/time scali 

Resul s: 

Since we're testing system overhead, the elapsed time is of 
interest here. 

.i 

#define TIMES 25000 

mainll 
{ 

r take advantage of the hardware 1 
register int i; 

for li = 0; i < TIMES; i + +l 
getpidll: 

Circle 267 on Inquiry card. 

GIVE YOUR COMPUTER 
THE ABILITY TO 
INTERACT WITH 

THE REAL WORLD 

MONITOR AND CONTROL 
TEMPERATURES 

MANAGE INDUSTRIAL 
PROCESSES 

MEASURE ENERGY 
CONSUMPTION 

CONTROL LAMPS AND 
APPLIANCES 

PROVIDE SECURITY 
PROTECTION 

PERFORM SCIENTIFIC DATA 
COLLECTION 

The ADC -1 serves as a real world 
interface for any computer or 
modem with a RS -232 serial port. 
This sophisticated yet easy -to- operate 
data acquisition and control system 
includes: 

16 Analog to Digital Inputs - 12 bits 
provide 0.1mV resolution over ± 0.4V. 

4 Digital Inputs for security and rotary 
encoder sensors. 

6 Switched Outputs for relays and low 
voltage device control. 

AC Line Carrier Transmitter - controls 
32 BSR X -10 type remote modules. 
Owner's Manual with detailed 
programming examples. 

Sensors available from Remote 
Measurement Systems include: light, 
temperature, humidity, wind, sound, 
soil moisture, ultrasonic ranging, 
energy consumption and security. 

The ADC -1 - an exceptional 
purchase at $369. 

REMOTE MEASUREMENT 
SYSTEMS, INC. 

P O Box 15544 Seattle, Washington 98115 
Tel. 206 -525 -3369 

Send for complete specifications 
Telephone, Visa and Mastercard 

orders welcome. 
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marks under normal operating condi- 
tions, benchmark 5 should be executed 
in a filesystem that is used regularly. 
Several UNIX implementations place 
the directory /tmp in a filesystem of its 
own, since /tmp is used frequently 
under normal conditions. In any case, 
this benchmark should be run in an ac- 

tive filesystem in order to give a more 
realistic result as to what the response 
time under a real user load would be. 
This benchmark, of course, is extreme- 
ly disk dependent, but that's what we're 
testing. As implied, the elapsed time is 
important here because the time spent 
waiting for 1/O completion is not 

Listing 3: The user function -call benchmark. 

/ 
UNIX Operating System Implementation Test #3 

This program enables precise arithmetic calculations of user function 
overhead by subtracting the execution user time when compiled without 
using a function from execution user time using a function. 

Instructions: 
Compile by: 

and 

./ 

cc -0 -DEMPTY -s -o fcalle fcall.c 

cc -0 -DASSIGN -s -o fcalla fcall.c 

The -0 option says to use the optimizer. 
The -D option specifies C preprocessor action. 
The -s option says to strip the namelist from the 

object file after linking. 
The -o option says to place the object file in the file 

specified by the next argument. 

Time by: 
and 

/bin/time fcalle 

/bin/time fcalla 

Results: 
Since the user time is more accurate than the real time. 
and since system time effectively does not contribute to 
the real time number, we can use the difference between 
the user times in seconds as an accurate numerical account 
of function call overhead. 

//define TIMES 50000 

mainll 
1' The first way of doing things - use a function call / 

//ifdef EMPTY 
{ 

register unsigned int i. j; 

for Ii =0; i < TIMES; i + +I 
j = emptylil: 

} 

I the empty function 1 
emptylkl 
register unsigned int k; 

{ 

returnikl; 
} 

//endif 
//ifdef ASSIGN 

/' The second way of doing things - without a function call I 
{ 

} 

//endif 

register unsigned int i. ¡; 

for li = 0: i < TIMES; i + +I ¡i; 
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charged to either user or system time. 
One of the things programmers do 

best is compile programs, and the com- 
piler is a good operating- system exer- 
ciser because of it. The command to 
compile a C program under UNIX is cc. 
This command is actually a small C pro- 
gram that invokes the C preprocessor, 
the compiler proper, the assembler, and 
the linker in succession. To time the 
compilation process, just place 
/bin /time in front of the cc command 
line. Naturally, the C compiler is disk in- 
tensive, and with today's fast micropro- 
cessors, the disk is often the bottleneck 
in compilation throughput. 

Something needs to be said about the 
size of the object files that the compiler 
leaves us with. It can be found by direct 
examination that the size of the object 
files compiled on comparable micro- 
computers can vary by an order of 
magnitude. In early UNIX days, when 
memory address space was limited, the 
loader didn't include a lot of unused 
code in the object file when it resolved 
all function references. With today's 
microcomputers having more memory 
than minicomputers of a few years ago, 
some implementations include unnec- 
essary system -call hooks that are never 
referenced in the program. A good way 
to test this is to compile the following 
program: 

main O 

} 

which is the shortest C program pos- 
sible. To tell how much memory the ob- 
ject file will use when loaded into mem- 
ory, look at the size of the object file 
with the UNIX size command. Size 
reports the size of the text, data, and 
bss segments. The text segment is com- 
posed of program instructions. The data 
segment contains initialized program 
data. The bss segment contains unini- 
tialized program data. The total size is 
usually given in both decimal and/or oc- 
tal or hexadecimal. Another command 
of interest is nm, which will list the sym- 
bol table (NaMelist) of an object file. 
Some of the library modules loaded will 

be present in any program, and with 
good reason (_exit, environ, 

cleanup, _main, and crtO.o, for ex- 
ample). Some are pure excess (malloc.o, 
isatty.o, write.o, and stty.o, for example) 
and usually result from one library func- 
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tion referencing another in a larger 
module, creating a cascade effect. The 
compactness of the code generated 
says something about the efficiency and 
implementation of the compiler and 
loader. 

We've covered most of the more fre- 
quently used aspects of UNIX in- 
dividually up to now. Let's develop 
some tests for the UNIX system inter- 
face, the shell. The best way to test this 
is by having a shell program do what 
users normally do when they sit down 
at the keyboard. 

A good general UNIX benchmark is 

the shell script, or program. in listing 6a. 
This program, named tst.sh, invokes 
several commonly used UNIX com- 
mands and exercises disk access with 
them. This program was originally writ- 
ten for use in evaluating UNIX micro- 
computers at the '83 USENIX (an asso- 
ciation of UNIX users) conference. In 
retrospect. it should have contained 
some commands to run concurrently in 

the background, such as the compila- 
tion of one of the C benchmarks de- 
scribed above. This benchmark makes 
use of the shell's 1/O redirection and in- 
direction (indirection being the ability 
to take input from the current input 
stream instead of a file) to sort, save on 
disk, manipulate, and ultimately remove 
from disk a list of English words. The 
utilities used (sort, which sorts; od, 
which gives an octal listing; grep, which 
does pattern matching; tee, which 
makes a disk copy of the input given it: 
wc, which counts words, lines, and char- 
acters: and rm, which removes disk files) 
are all standard UNIX tools. The shell 
variable SS is the current numerical pro- 
cess ID and is used to make unique file- 
names. The shell benchmark is run with 
the command /bin /time /bin /sh tst.sh. 
Execution times for even this simple 
benchmark varied widely, as shown in 
table I. 

A few words should be said about 
determining how many users a small 
multiuser system can support. With 
small multiuser systems, accurately 
simulating real user load is more impor- 
tant than with large multiuser systems 
because of the limited amount of mem- 
ory, disk, and processor resources. You 
can simulate a real user load in several 
ways, but the only true way is to have 
someone at another terminal executing 
the same program you are at the same 

time. Why can't a process running in the 
background simulate a real user load? 
Because background processes usual- 
ly run with a lower priority. Additional- 
ly, some multiuser microcomputer im- 
plementations limit the amount of 
memory an individual user can use at 
one time, even if no other user is on the 
system! What's more, some implemen- 
tations impose an incredibly small limit 
on the number of files you can have 

open or the number of processes you 
can have running at any one time, again 
regardless of the number of other users 
or processes on the system. Watch out 
for these systems. 

Since we're mainly concerned with 
microcomputer implementations. where 
there may or 
minais, and 
benchmarks 

may not be additional ter - 
since we want portable 
that can be run on any 

(continued) 

Listing 4: The Sieve of Erafosthenes benchmark. 

/ 

./ 

UNIX Operating System Implementation Test #4 

No benchmark suite would be complete without the ever -popular 
sieve benchmark. It is a good test of compiler efficiency and 
CPU throughput. Below is a sieve benchmark as presented in the 
January 1983 issue of BYTE, with some minor changes: Register 
declarations have been added. and some unnecessary (from our 
standpoint) printfl) statements removed. 

Instructions: 
Compile by: cc -O -s -o sieve sieve.c 

The -O option says to use the optimizer. 
The -s option says to strip the namelist from the 

object file after linking. 
The -o option says to place the object file in the file 

specified by the next argument. 

Time by: /bin /time sieve 

Results: 
In the past. the elapsed time has been used. since most 
operating systems can measure real time. Actually. user 
time is a better value. 

/' Eratosthenes Sieve Prime Number program in C / 
//define TRUE I 

//define FALSE 0 

//define SIZE 8190 

char flagsiSIZE + II: 

main() { 

register int i, prime. k. count, iter: 
/' printf1"10 iterations \n "I: '/ 

for liter = I: iter < = 10: iter+ +) { 

count = 0: 
for li = 0: i <= SIZE: i + +) 

flagslil = TRUE; 

for li = 0: i <= SIZE: i + +) { 

if Iflagslill { 

prime = i + i + 3: 

/ printf("\n%d". prime): '/ 
for (k = i + prime: k < = 

flagslkl = FALSE: 

count + +: 

} 

} 

l' printf(" \n %d primes.'. count)./ 
} 

/ We don't need this '/ / do program 10 times '/ 
/' prime counter / 
I. set all flags TRUE '/ 

/ found a prime / 
/ twice index + 3 / 
/' Nor this / 

SIZE: k += prime) 
/ kill all multiples / / primes found '/ 

I. primes found on 10th pass / 
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UNIX system no matter how small, our 
only recourse is to benchmark a vary- 
ing number of background processes 
(i.e.. a multitasking benchmark) and 
assume that the results can be extrap- 
olated to a multiuser environment. Even 
if the benchmark is used to help decide 
which single -user system to buy, evaluat- 
ing background -process performance is 
beneficial since the ability to have many 
background processes is a strong point 
of UNIX. 

Using the shell benchmark in listing 6a 
as a starting point, we can invoke that 
script in the background a number of 
times to see how long it takes to execute 
one, two, three, four, five, and even six 
of these identical background pro- 
cesses. The shell script in listing 6b does 
just that. Contained in a file called 
multi.sh, it executes the shell test found 
in listing 6a in the background a number 
of times. The number of background 
processes created is determined by the 
number of command -line parameters 
given the shell script. The actual values 
of the command -line parameters are not 
important, it's the quantity of positional 
parameters that the shell script uses. Al- 

though any character would do as a 
positional parameter, for readability it 
is convenient to use the characters "I;' 
"2 : "3;' etc. as those parameters. The 
benchmark is run as shown in table 2. 

The shell statement wait causes the 
shell script to pause until all background 
processes have terminated. Invoking 
tst.sh more than six times may not be 
possible (depending upon your operat- 
ing system) if a "per -user process limit" 
is defined. 

Table 3 shows the results from the 
multitasking shell benchmark given in 

listing 6b for a variety of UNIX -based 
systems. The table is sorted on the 
fastest elapsed time for six background 
processes. Remember, this benchmark 
does not measure how many users the 
system will support but is rather a 
measure of how many processes the 
system will support comfortably. 

By plotting the number of invocations 
versus execution time, you can graph 
how a multitasking load varies with 
response time. See figure I for a plot 
of the results of table 3 in this manner. 
With fast disks the graph should be 
linear, with a change in slope when 
there are more processes than can re- 
main concurrently in memory. 
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Listing 5a: A benchmark to create and write a disk file. 

r' 
UNIX Operating System Implementation Test //5a 

This portion of the disk throughput benchmark creates and writes 
a 512x256 byte file. Since UNIX is so disk intensive, it is important 
to have some general idea of how fast for slow) disk operations are. 

Instructions: 
Compile by: cc -O -s -o dwrite dwrite.c 

The -O option says to use the optimizer. 
The -s option says to strip the namelist from the 

object file after linking. 
The -o option says to place the object file in the file 

specified by the next argument. 

Time By: (bin /time dwrite 

Results: 

The time to observe is the elapsed time. as we are trying to 
gauge disk throughput. 

.1 

//include <stdio.h> 

//define BLOCKS 256 

main° 
{ 

} 

I. the buffer for writing 'I 
char buffer15l21; 

I. the filename I 
char 'filename = "a_large_file "; 

I a counter to keep up with the blocks written 1 
register int i; 

l' file descriptor for the disk file 'I 
int fildes: 

l' create the file 1 
if ((fildes = creat(filename, 064011 < 01 { 

printfl "Cannot create file \n" I; 
exit) I I: 

}else{ 
close(fildesl: 

I open the file for writing I 
if ((hides = openlfilename, III < 01 { 

printfl"Cannot open file \n"I: 
exit) I1: 

} 

for (i = 0: i < BLOCKS: i+ +1 

l' write the file. one block at a time I 
if Iwritelfildes. buffer, 5121 < 01 { 

printfl "Error writing block %d \n . 

exit) I I: 

} 

l' close the file now that were done 'I 
close(fildesl: 

Listing 5b: A benchmark to randomly read the disk file created by listing 5a. 

1 
UNIX Operating System Implementation Test #5b 

This portion of the benchmark opens and reads a 256x512 byte 
file. This benchmark uses a random instead of sequential access 
read, since the majority of disk access is random. Due to differences 

(continued) 
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' in the randy routine between UNIX versions. you need to determine if 

the randll on the machine to be tested generates numbers in the range 
0 - 2-15 or in the range 0 - 2 31. and compile the benchmark accordingly. 

Instructions: 
Compile By: cc -DSIXTEEN -O -s -o dread dread.c 

for machines with rand)) in the range 0 - 2-15 

cc -DTHIRTYTWO -O -s -o dread dread.c 
for machines with randy in the range 0 - 2-31 

The -O option says to use the optimizer. 
The -s option says to strip the namelist from the 

object file after linking. 
The -o option says to place the object file in the file 

specified by the next argument. 

Time By: /bin/time dread 

Results: 
The time to observe is the elapsed time, as we are trying to 
gauge disk throughput. 

'I 

#include <stdio.h> 

#define BLOCKS 256 

long Iseekll: 

mainll 
{ 

1' the buffer for writing '1 

char bufferl5121: 
1 the filename '1 

char *filename = "a_large_file' : 

1' a counter counting blocks read I 
register int i: 

/ the file descriptor 1 
int fildes: 

/ offset to seek into file / 
long int offset: 

I' open the file 1 
if llfildes = openlfilename, Oil < 01 { 

printfl "Cannot find ' %s'. Run 'dwrité first. \n , filename): 
exitlll: 

} 

for li = 0: i < BLOCKS: i + +) { 

/' pick a byte. any byte / 
#ifdef SIXTEEN 

offset = Ilonglrandll 4L: 

#endif 
#ifdef THIRTYTWO 

offset = Ilonglrandll / 16384L: 
#endif 

} 

/ seek to it '/ 
if Ilseek(fildes, offset. 0) < OLI { 

printfl "Lseek to %Id failed i= %d \n' offset. il: 

exit(l): 
} / read a block. starting with the current byte / 
if Ireadlfildes, buffer. 5121 < 0) { 

printfl" Error reading block at byte %Icf\n'.offsetl: 
exitlll: 

} I get rid of the file '/ 
unlinklfilenamel: 

A short benchmark that tests incre- 
menting and looping is shown in listing 
7. It originally appeared on UNIX 
USENET news (article megatest.l86) in 

February 1983. This little benchmark 
tests long integer arithmetic (increment 
and test) and is totally processor bound. 
It is a lot like the functional benchmarks 
shown earlier; it tests long integer 
arithmetic but does little else. It could 
be improved by multiplying by 2, divid- 
ing by 2, adding 2, and then subtracting 

1 to better test long integer arithmetic 
functions. The benchmark is presented 
here in its original form because I had 
already tested a number of machines 
with that particular version. See the 
results in table I. 

RESULTS 

A lot has happened in the last nine 
months during which this article was 
written. Several UNIX implementations 
now exist for the IBM PC. Microcom- 
puter UNIX systems continue to in- 

filtrate the business environment, and 
the UNIX application- software market 
seems to be developing at a good pace. 
Both DEC and IBM have embraced 
UNIX as an alternative to their own pro- 
prietary operating systems, which lends 
legitimacy to the claim that UNIX is an 
industry- standard operating system. 
There does not yet seem to be a clear 
winner in the UNIX microcomputer mar- 
ketplace though several vendors are in 

the forefront of the cost /performance 
ratio contest. 

Judging from the systems I've seen, 
the best performance comes from the 
Altos 586. It has less memory and fewer 
I/O ports than the Altos 986 but is other- 
wise identical. For about $10,000, you 
get an excellent multiuser UNIX system 
(512K-byte RAM, 40- megabyte (for- 
matted' Winchester, and six serial ports) 
that under moderate load approaches 
DEC VAX performance for most tasks 
that a user would normally invoke. 
Some may argue that if the operating 
system isn't spelled U- N -1 -X, it isn't real 
UNIX. That's just not the case. Altos 
XENIX is Version 7 UNIX with some 
useful extensions, including a screen - 
oriented editor. record and file locking, 
and semaphores. Although AT&T no 
longer markets Version 7 UNIX, it is well 
established in the marketplace and will 
be around for quite a while. 

(continued) 
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Listing 6b: A multitasking benchmark with a variable number of background 
processes. This shell script is contained in a file called multi.sh. The number of 
concurrent processes created is determined by the number of command -line parameters. 
such as /bin /time /bin /sh multi.sh 12 3. 

for i 

do 

done 
wait 

echo $i 

/bin /sh tst.sh & 

BENCHMARKING 

The Sun -2/120 and Masscomp com- 
puters are VAX -class machines, but their 
cost is beyond the reach of most pro- 
spective microcomputer owners. They 
both offer superb graphics and ex- 
cellent response time under loading. 

The TRS -80 163 is a usable multiuser 
microcomputer system, but its response 
time is hindered by the relatively slow 
internal 15- megabyte Winchester. Thus, 
depending upon the applications run, 
it may not be desirable for more than 
a two -user load. 

The SCI -1000 system benchmarked is 

still under development, and the times 
reported here should not be taken as 
gospel. This system, with an 80186 chip, 
has the potential for better performance 
than the Altos 586 at less cost and 
offers System III UNIX, 

IBM's UNIX, PC/IX, was not developed 
in house. It is a System III port with 
added features (a vi -like full- screen 
editor) done by Interactive Systems Cor- 

poration. It is a complete, usable single - 
user implementation that does what can 
be done with the 8088. Its interesting 
to note that both IBM PC (16 -/8 -bit 8088) 
implementations performed better than 
did the old reliable 16 -bit F -11 chip used 
in the PDP -11/23 and DEC Professional. 

The Omnibyte OB68K with Idris was 
one of the first UNIX work -alike systems 
around. As such, the implementation is 

not the de facto Version 7 standard. I 

understand that a new version of Idris 
is coming out (to borrow a phrase from 
Jerry Pournelle) Real Soon Now for the 
Omnibyte that increases performance 
substantially. 

The VENIX implementations on the 
DEC Professional and IBM PC perform 
adequately but seem to have a problem 
with multiple background processes. Al- 
though it makes sense to limit the 
number of processes a user may have 
on a multiuser minicomputer, it doesn't 
make much sense to impose those 

Listing 6a: A general -purpose shell benchmark. The shell script shown is contained 
in a file called tst.sh and is invoked by /bin /time /bin /sh tst.sh. 

sort >sort $$ < <!'EOF 
Now 
is 

the 
time 
for 
all 

good 
men 
to 
come 
to 
the 
aid 
of 
their 
country 
/' EO F 

od sort.$$ I sort -n + I > od.$$ 
grep the sort.$$ I tee grep.$$ I we > wc.$$ 

rm sort.$$ grep.$$ od.$$ wc.$$ 

www.americanradiohistory.com

www.americanradiohistory.com


BENCH MARKING 

limits on a microcomputer that will 
probably never be used by more than 
one person. What's more, no message 
is given the user when the number of 
processes reaches the per -user process 
limit. Instead, quite literally, nothing 
happens. Granted that the multitasking 
benchmark is a little esoteric, it is the 
only way to simulate a multiuser /multi- 
tasking load short of having multiple 
users and is a good measure of how ef- 
ficiently or inefficiently competing back- 
ground processes are handled. 

And then there's Apple's Lisa. Due to 
disk I/O limitations, Lisa's in a class by 
herself when it comes to disk -intensive 
tasks, as can be easily seen from figure 
I. This exemplifies my claim that disk I/O 
is the single most limiting factor in over- 

all response time and system through- 
put. If Apple could improve the disk 
throughput for Lisa to the same as an 
Altos, Lisa would rival the Altos in the 
best -value category, not to mention the 
possibility of excellent graphics. 

It should be noted that some of the 
systems above that were implied to be 
single -user are really multiuser, but the 
response time is such that they would 
not be usable in a multiuser environ- 
ment. This is the case with such com- 
puters as the IBM PC, DEC Professional, 
and Apple Lisa. 

CONCLUSIONS 

Some words of caution: a few micro- 
computer systems that claim to be 

(continued) 

Table 2: The shell benchmark nui sequence. 

/bin/time lbinkh multi.sh I 

/bin/time Ibinkh mtilti.sh 12 
/bin/time Ibinkh multi.sh 12 3 

/bin/time Ibinkh multi.sh 12 3 

/bin/time /binlsh multi sh 12 3 

/bin/time /bin/sh multi.sh 12 3 

4 

45 
456 

Table 3: Results for the multitasking UNIX benchmark in listing 6b with a variable 
number of background processes. The data are the elapsed (real) times for the 

benchmark to complete. The table is sorted on the fastest execution times with six 

background processes (the last column) where possible. 

System Elapsed (Real) Time in Seconds 

Number of Concurrent Processes 

No. Machine UNIX Version I 2 3 4 5 6 

I VAX -11/780 4.1 BSD 4.3 5.5 7.8 9.0 11.0 13.8 

2 VAX- II/750 4.1 BSD 4.3 5.5 8.8 10.3 13.3 15.0 

3 PDP -11 /70 2.8 BSD 5.0 7.8 9.3 11.8 14.3 16.7 

4 Masscomp Sys 111+ 4.2 5.5 9.1 11.8 14.5 17.8 

5 Sùn -2/120 4.2 BSD 3.6 6.2 8.7 11.8 14.4 18.0 

6 Altos 986 XENIX 6.3 7.3 9.3 19.3 27.2 36.0 

7 TRS -80 16B XENIX 20.0 24.5 33.0 56.5 1:10.5 1:39.3 

8 SCI -1000 Sys III+ 15.1 28.6 51.8 1:17.4 1:34.8 1:57.2 

9 PDP -II/23 V7 22.3 37.3 52.3 1:14.8 1:31.0 2:05.0 
10 IBM PC XT PC /IX 10.6 23.4 42.8 1:14.1 1:24.2 2:10.7 

11 Apple Lisa Sys III+ 38.1 1:14.8 1:54.5 2:34.2 3:14.6 3:48.6 
12 PDP -11123 VENIX 14.0 32.8 - 
13 IBM PC XT VENIX /86 15.0 23.5 39.0 
14 DEC Pro/350 VENIX 26.0 41.0 1:22.3 

15 Omnibyte Idris 1.211 - - - 

+ Indicates UNIX System III plus some Berkeley enhancements. 
- Indicates a benchmark that would not complete. 

The Idris shell command wait did not appear to function properly. and 
thus the benchmark could not be run. 

Circle 325 on inquiry card. 

Modula 2 
The Volition system 

recommends itself based 

on its superior 
development 

environment.. its 

compiling speed, and its 
relative polish. 

-Joel Pitt, PC Magazine 

If you do not have access 
to a VAX, the next most 

powerful development 
system is a Sage with 

Volition's compiler; it is 

very fast compiling and 

reasonably fast running. 
-Terry Anderson, Journal of 

Pascal, Ada & Modula-2 

It is a tribute to the 
compactness of this 

programming language 

that it can be used on a 

64K byte personal 
computer. 

-Allen Munro, Apple Softalk 

The documents that come 

with Volition Systems 
Modula -2 are about the 

best introduction to the 

language that I know of. 
-Jerry Pournelle, BYTE 

Volition 
Systems 

PO BOX 1236 
Del Mar, CA 92014 
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Figure I: A graph of the multitasking benchmark data in table 2 with the number 
of background processes versus elapsed time for each computer. The numbers at the 
lop of each line correspond to the computers as listed in table 3. II is interesting lo 
note the duster of hhigh- performance systems on the left -hand side and the cluster of 

other systems on the right. 

Listing 7: A simple benchmark to test incrementing and looping. 

I 
UNIX Operating System Implementation Test tl7 

This program tests long integer incrementation. It is 

taken from USENET news article "megatest.lxb ". 

Instructions: 
Compile by: 

.I 

maintl 

cc -O -s -o loop loops 

The -O option says to use the optimizer. 
The -s option says to strip the namelist from the 

object file after linking. 
The -o option says to place the object file in the file 

specified by the next argument. 

Time by: /bin/time loop 

Results: 

Although not very significant. it does say something about the 
speed of the processor. since the compiler would hopefully 
compile the 'ï + +" as an INCR instruction and not an ADD 
instruction. The benchmark is presented here for historical 
reasons. 

long i: 

for li = 0: i < 1000000: i+ +1 

printft"Done\ri'1: 

408 BYTE AUGUST 1984 

multiuser and UNIX -like do not swap. 
That is. they cannot swap a process out 
to disk and bring in another user's pro- 
cess. A system that cannot swap is 
neither truly multiuser nor UNIX -like. 
When a process runs out of primary 
memory in these systems. it dies. These 
implementations are substantially 
cheaper than most others. so be suspi- 
cious of low -cost UNIX -like systems. 

As mentioned earlier. some systems 
implement a relatively low predefined 
limit on the amount of memory or num- 
ber of processes one user can have. 
regardless of other system activity (or 
inactivity). Once this limit is exceeded. 
activity grinds to a halt. as a deadlock 
has been reached. Each blocked pro- 
cess (blocked in the sense that it is 
waiting for resources before it can con- 
tinue) is waiting for the other to ter- 
minate before it can continue. If you 
plan to be an active user on a small 
multiuser system in a single -user en- 
vironment. look out for this. The multi- 
tasking benchmark in listing 6b will 
usually bring any problems to light. 

Knowledgeable 4.1 BSD and 4.2 BSD 
users should beware of systems that 
claim to have Berkeley enhancements. 
This means that the Berkeley version of 
some UNIX commands have been 
added. For example. most so-called 
Berkeley- enhanced systems include the 
termcap (terminal capability) database. 
more (a utility that prints files one 
screen at a time). and a version of Is (a 

utility to list the files in a directory) that 
lists files across. rather than down the 
screen. Don't expect to find the newtty 
driver and the ¡ob- control facilities of 
real Berkeley UNIX systems. 

If you're considering a UNIX micro- 
computer. remember that response 
doesn't always vary linearly with load 
(even on large UNIX systems). This is 
due to several factors. most notably 
available real memory and disk -access 
speed. If you plan to add a user or two 
later. test the prospective system now. 
Find out if the hardware can support ad- 
ditional memory and /or faster disks. 

The benchmarks presented here try 
not to be blind to what users do at the 
keyboard (not all users execute pro- 
grams similar to the Sieve of Eratos- 
thenes). but they do try to evaluate 
operating- system features that are rou- 
tinely used. By explaining how bench- 
marks should be developed. this article 
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Benchmark the 
specific kinds 
of things you 
will be doing as 
well as overall 
performance. 

has tried to dispel the myth that all 
benchmarks do is see how fast a 

machine can crunch numbers (e.g., the 
Whetstone benchmark has not been 
mentioned). 

Of course, benchmark results are not 
the only means to judge microcom- 
puters. Clear and sufficient documenta- 
tion, a solid customer base, and good 
product- support history are also impor- 
tant. If you do perform benchmarks on 
systems you are considering purchas- 
ing, try to benchmark the specific kinds 
of things you will be doing as well as 
overall performance in case your needs 
change. This sounds incredibly obvious, 
but many people have been disap- 
pointed by systems purchased yester- 
day that don't meet their needs 
today. 
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D Util 62 

Global 
Technologies 
dbLINK S 69 

Human Soft 
d-Bose Plus S 90 

Sensible Designs 
D- Programmer S 199 

Software Banc 
d-Bose II 

Users Guide S 20 
Advanced d -Bose 

User s Guide S 27 
Report Writing 

w purchose of 
dBase I! S 10 

Tylog Systems 
d Base Window 5 179 

'All above available 
on PC-DOS 

CONTINENTAL SOFTWARE 
Home Accountant .... S 49 

DIGITAL RESEARCH 
Excellent selection on 
current and the exciting 
new products S Call 

DOW JONES 
Market Analyzer S 245 
Market Manager 219 
Microscope 525 
Spreadsheet Link 199 

KRELL 
Logo S 75 

LIVING VIDEOTEXT 
Think Tank S 99 

MACINTOSH 
CORNER 
Ashton -Tate 

d -Base II 5 479 
Friday 199 

Continental Software 
Home Accountant S 75 

Main Street Software 
Main Street Filer S 225 

Microsoft 
Microsoft Basic 5 99 
Multiplan 159 

Software Publishing 
PFS: File- Report . eo 5 95 

Davong Disk Drives S Call 
Kensington Microware 

Swivel 5 29 
Surge Suppressor 45 
Modem 399 

Maxell 3 /7' diskettes S Call 
Memorex diskettes .5 49 

MICROPRO 
Wardstar w/Stor CP /M S 295 
Infostor+ w/Storburst .S 299 

MICROSOFT 
Cobol -80 S 499 
Fortran -80 145 
TASC Compiler 119 
Multiplan (DOS) 149 

OMEGA 
Locksmith S 79 

PEACHTREE S Coll 

PENGUIN SOFTWARE 
Complete Graphics S 50 
Graphics Magician 45 
Complete Graphics/ 
Apple Tablet 5 86 
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PROMETHEUS 
Applesurance S 

SIERRA ON -LINE 

0 

Pßß t' ORYX 
SYSTEMS 

QUALITY DISCOUNTS 

CP /M 
SOFTWARE 

FORMATS 
AVAILABLE 
All prices below are for 8" 
standard. Other formats ore 
available. Some formats sub - 
lect to "Download' fee and 
require minimum 2 weeks for 
delivery. Please inquire. 

All 
'All Training Prog . ea. S 60 

COMPUVIEW 
'V -Edit BOBO ZBO, 

IBM /PC 130 
'V -Edit CP /M 86 S 130 
Systron 99 

DIGITAL RESEARCH 
'Pascal MT + w /SPP S 389 

DR Assembler 8 Tools 149 
CP /M 2.2 125 
C Basic 95 
PL /1.80 375 
Personal Basic 120 
CP /M Gold Cord S Coll 
Access or Display Mgr S 299 
C Language/ compiler 260 
Concurrent CP /M S Coll 
All 8" - 86 Version 
of Above 5 Coll 

INFOCOM 
'Deadline S 49 
'Storcross 39 
'Suspended 39 
'Zork, I, II, Ill ea 39 

PEACHTREE 
CORNER 

Bock to Basics 
Acctg System S Call 
Home Software 
Library S Coll 
PeachPak 4 

(GL, AP, AR) S 249 
Series 8 (GL, AP, AR, 
Sales Inv., Inv., Control, 
Job Cost, Client Post. 
8 Acct .. each mod 5 389 

99 MARK OF THE UNICORN 
'Final Word S 199 

Homeward 5 48 MICROPRO 
'WordStor 5 Coll 
'InfoStor 5 Call 
'Pro -Pock 

S 375 
(V`/S /AM /SVCS) S Call 

All others 5 Coll 

SOFTWARE PUBLISHING 
PFS: File, Gi; Rep . ea.5 

SYSTEMS PLUS 
Landlord 

79 

VISICORP 
Visicolc (II or IIE) 5 165 
Visischedule 195 
VisiOn Seres S Coll 

MICROSOFT 
Basic 80 5 239 
Basic Compiler 249 
Fortron 80 330 

XEROX EDUCATION Cobol 80 449 
Sticky Beor ABC S 35 Morro 80 130 
Sticky Beor BOP 35 MuMoth/MuSimp 179 
Sticky Beor Numbers . 35 'Muttiplon 149 

MICROSTUF 
'Crosstalk 5 109 

NORTHWEST ANALYTICAL 
Stotpok S 365 
OASIS 

The Word Plus S 120 
Punctuotionond Style S 99 

SORCIM 
'Supercolc II S 179 

Supe rwriter 
(w /Speller 8 Moiler) S 149 

SUPERSOFT 
'Diognostic II S 89 

Disk Doctor 74 
'Scratchpad Plus 129 

T MAKER Ill S 195 

IBM / PC 

Please see CP /M listing. 
All products with an 
in front are also made 
for PC /DOS and are 
priced the same unless 
otherwise specified. 

ALPHA SOFTWARE 
Data Base Mgr. II .... S 179 
Apple -IBM Connection 169 

AMERICAN 
INT'L COMMUNICATIONS 

Tlx -A -Syst S 199 
Gram -A -Syst . 199 

AUTODESK 
Autocod S Call 
B&L 
Multi -Job (runs nine 
programs at once) S 145 

CENTRAL POINT 
Copy II PC S 34 

CONTINENTAL 
Home Accountont S 89 

CTek 
PC Colculotor S 29 
Prog. PC Calculator 49 
Prog. PC Calculator 
w/ Fin. Mod. S 55 

DIGITAL RESEARCH 
Concurrent CP /M 86 S 225 
Pascal MT + 86 

CP /M 86 vJSPP S 375 
Postal MT+ !PC /DOS) 385 
DR Logo 99 

DOW JONES 
Market Analyzer S 245 
Morket Monger 219 
Spreadsheet Link 199 

ECO -SOFT 
Microstot S 259 

ENERTRONICS 
Energrophics S 265 

Please call us 
regarding products 
for Macintosh and 
IBM PCjr. 

FASTWARE 
Thor (the 
thought organizer) .. S 245 

FINANCIER 
Tax Series S 105 
Financier II 119 

FOX & GELLER 
Grofox S 199 
OZ S Call 
RGraph (for 

R -base 4000) S 215 

FYI 
Superfile S 149 
FYI 3000 287 

GRAPHIC /MOSAIC 
SOFTWARE 

Super Chortman II 5 299 
Chortman IV 199 
Combo tl 8 IV 350 
Integrated 6 369 

LIFETREE 
Volkswriter Deluxe S 199 

LIGHTHOUSE SOFTWARE 
Key II (Data Mgmt 
for 1 -2 -3) 5 Call 

LIVING VIDEOTEXT 
Think Tonk (256K) S 139 

MICROPRO 
Storburst S 149 

MICRORIM 
R -base S 299 
R -base Clout 5 Coll 

MORGAN COMPUTING 
Professional Basic S 299 
Trace 86 99 

PEACHTREE 
See CP /M listing 

PeachText 5000 5 225 

SATELLITE SOFTWARE 
Word Perfect w/ Sp 5 299 

SORCIM 
Supercolc III S 249 

SPI 
Open Access S 399 

STAR SOFTWARE SYSTEMS 
Legal Time, Billing S 787 
Property Mgmt. 787 
Acci g Partner 289 

SUPERSOFT 
C Compiler - 8086 S 350 
Basic Compiler 225 
8087 Support 40 

SYSTEMS PLUS 
Landlord (prop mgmt) S 375 

VISICORP 
VisiOn Line S Call 

WANG SOFTWARE 
Grammatik S 59 
Proofreader 42 

... and many more! 

SDI, Inc. 
ST OP LOCK 

Completely STOPS cam 
puter in boot mode - 
LOCKS IT UP INTERN- 
ALLY OPENS only to 
volid user with ID. code. 
(Check money -bock 
guorontee by 
SDI. Inc) S Cull 
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APPLE/ 
FRANKLIN 
B OARDS 

ALS 
CPiM Curd 
Smonerm II 
Z-Card II 

ti 

S 279 
135 
120 

CCS 7710 Asynch Seriol S 119 
East Side 
Wild Cord II $ 117 

Microsoft 16K Ramcard 69 
Microsoft Softcard 219 
Microsoft Saftcard + 449 
Microsoft Premium 
Saftcard (IIEI S 335 

Microtek P.Inter I/F 75 
Microtek Dumpling -16K 169 
Microtek Dumpling -GX 89 
PLoontain A C /D -A S Coll 
Mountain 

Music System 5 299 
PCP 4 MHZ 
Appli.Card + 88 Cord S Coll 

PCP 88 Cord 
16 Bit + 64K S 425 

Prometheus Versocord 159 
SSM ASIO Serial I/F 
w /cable 

SSM AI0-2 Serial/ 
Parallel 

Tymac Parallel I/F 
cable 

Videx 
Videoterm VT- 600 $ 179 
Videoterm VT- 602 249 
Ultroterm 249 

S 129 

$ 179 

S 79 

IBM / PC 
B OARDS 

AST RESEARCH 
Six Pak Plus 64K (exp 
384K - Ser, Por, Clk) S 269 

MegaPlus 64K, (CI /Cal, 
Ser Port, 512K capacity 
w/ Megopok) 5 269 

MonogrophPlus $ 499 

PC Net Starter Kit $ 899 

Extra ports available 
for Megaplus and I/O 
Plus II (come, P /S) S 40 

AST -5251 (PC to 
System /34, 36, 38 
connection) S 

Megapak 256K upgrade 
for Megaplus 5 

I/O Plus II CI /Cal 
and Ser Port $ 

MA SYSTEMS 
PC Peacock Clr Bd ... S 

Call 

MAYNARD ELECTRONICS 
Floppy Drive Cntrlr .. S 169 

w Por Port 219 
vw' Ser Port 229 

Sondstor Floppy 
Drive Cntrlr 

Sandstar Mem Cord 
- 3 modules cap. $ 145 

Sondstor Multif unction 
Cord -6 modules cop. 5 79 

Sondstor Modules S Call 

199 

DISPLAY CARDS 
CORNER 
Amdek MAI Card . 5 420 

Fredericks /Plan- 
tronics Colorplus .. S Coll 

Hercules 
Graphics Board ... S 359 

Quadram 
Quodcolor I S 199 
Quadcolor II 

Quadcolor II 

(upgrade) 
Tecmar 
Graphic Moster S 499 

USI Display Card 
lclr /monochrome) $ 399 

389 

$ 210 

QUADRAM 
Quad board 64K, (exp 384K 
Clk /Cal, Ser 8 Par 

Parts, Software) S 269 
Quodboord 384 (0K) 239 

Microfozer Stock Printer 
Par /Por BK (exp 512K) 5 139 
Ser /Por 8K (exp 64K) 149 
Ser /Ser BK (exp 64K) 149 

Quadlink 64K Mem 
(allows Apple SW to 
run on IBM/PC) S 469 

Other Quadram Prods S Call 

TECMAR Products S Call 

XEDEX /MICROLOG 
Baby Blue S 325 
Boby Blue II S 525 

MONITORS I 
Amdek 300AAm S 

Amdek Calor II + 
NEC J81201- 12 "Gr S 

NEC 181260 - 12" Gr S 

NEC JC1216 RGB 
Panasonic CT160 

10" camp 5 

Coll PGS HX12 RGB Clr S 

PGS MAX 12 

115 
SR12 (690 x 480 Res) 

Quadram 
Quodchrome S 

325 Sanyo P112 12" HR Gr S 

Policy: 
Wisconsin residents odd 5% for soles tax. 
Minimum $4.00 for shipping, handling and 
insurance for orders to $200. 
For orders over 5200, odd 2VV% for shipping, 
handling and insurance. 

. discount for cosh payments. 
Foreign - add 15% handling & shipping for 
prepayment. (Inl money order.) 
Prices ore subject to change without notice. 
All items subject to availability. 

ORYX SYSTEMS, INC. 
CRAFTSMEN OF THE NEW TECHNOLOGY 

os, :é:::: 
425 First Street PO. Box 1961 
Wausau Wisconsin 54401 ` `S` , 
"For technical assistance, order G Ove. 
status and in Wisconsin: `,. 
715 - 848 -1374 " 

260181 R °1 1111 AD ,. O /iM 1111 1111 111.11 

149 
429 

Cull 
119 
429 

SONY 
Component TV 

System I 

Profeel 19" Trinìtron 
Color Monitor. (Analog 
digital RGB inputs for 
graphics and Teletext/ 
Videotext applications. 
Built -in stereo amp. w/ 5 
watt per channel 
output) ' S Call 

VTX -1000R - 
Profeel Access Tuner 
(Cable ready express 
tuning, pay -TV ready, 
stereo- ready, 10 -key 
express commander, 
multiple video 8 stereo 
inputs /outputs S Call 

SS -X2A Component 
Speakers 5 Call 

Taxen 
KG12N -UY 12" HR Am S 139 
KG12N 12" HR Gr.... 132 
RGB Vision -1 

12" LR Clr S 323 

RGB Vision -3 
12" HR Clr S 459 

USI 1200A 12" HR Am S 159 

MODEMS 
Hayes 300 
Hayes 1200 
Hayes 12008 (Int) 
Hayes Chronograph 
Novation 
Apple-Cot II 

the Orchid "Blossom" 
(Up to 384K, Clk w/ 
alarm, S&P Ports, Ram - 
disks, disk caching, 
upgradeoble to 
PC -Net S Coll 

Prometheus Promodem S 449 
US Robotics 
Auto -Diol 300/1200 S 459 
S -100 Modem 349 
Password 325 

Zoom Telephonics 
Networker S 109 

S Call 
S Col 
S 449 

189 

S 259 

DISK DRIVES 
CDC 1800 
Corona 

5 MB Hard w/cntrk... 51,395 
10 MB Hard w /cntrlr.. 1,795 

Corvus S Call 
Call Davong 10/15/20 MB S Call 
499 Santa Clara S Call 
220 Tandon TM-100 -2 5 219 
639 Vista 

Dynofrome Systems 
495 w/ 5 to 40 MB Primary 
Call Disk Drive S Call 

S 229 

We Welcome: 
Visa, MasterCharge and American Express. (Na charge for credit cards.) 
Corporate, government and educational accounts. (For additional 

q discounts, please ask for special accounts desk.) 9 
COD (Add $2.00 per shipment. Cash or certified AO/ 
check required.) 
Checks. (Allow 1 -2 weeks for clearing.) 00;A, 

Working Hours: .;:: 
Saturday 
Monday - Friday 8:30 -6:00 ... 

-2:00 S X11 Central Time GD. .í 

HALF HIGHS 

Matsushita S 199 
Panasonic 199 
Shugart .... ..... 225 
Super 5 (Apple) S Coll 
Teac w /brockets S 210 

PRINTERS 

AUGUST SPECIALS! 

Juki Industries 
of America, Inc. 

6100 - Prints graphics, 2K 
buffer, (exp to BK), bidir.. 
tractor feed option, pro- 
portional spacing, 11" print 
line, uses 100 -char drop -in 
daisy wheel and IBM 
Selectric Itv ribbon $449. 

Printek, Inc. 
920 5/P - 340 cps multi- 
function, 80 cps letter 
quality, 260 lines /minute, 
136 col., 1 -4 copies 
v./ friction 8 pinfeed std., 
144 x 144 dots /inch 
graphics, Bell 8 Howell 
3rd party service 52,099 

Diablo 630 ECS 
Diablo 630 API 
Epson 

Mannesman Tdly 
MT1801. 
MT160L 
Spirit 

NEC 3550 
Okidata 82 -93 

S Call 
5 Call 
S Call 

5 810 
595 
330 

1,745 
5 Call 

Quadram Quodiet . S Colf 
Siemens 

Ink Jet Printer PT88 ... S 749 
Silver -Reed 
Daisy Wheel 

Star Micronics 
Teletex T1014 

Transtar 
T-130 P85 S 665 
T 315 P- Dot Matrix 489 
T-120 PBS 475 

and much more. 

5 

S 

S 

Call 
Call 
499 

DISKETTES 

3M 5" DS, DD, Box 
CDC 
Maxell 5' DS, DD, 

MD2, Box 
Verbatim 5" 

DS, DD, Box 
Ultra Magnetics 5 

DS, DD, Bonus Box 
(12 Diskettes) S 

S 

S 

5 

S 

40 

2B 

40 

35 

35 

(3 Boxes Diskettes Minimum) 

PLOTTERS 
I 

Enter P100 Sweet P 

Apple /Franklin, 
IBM /PC $ 545 

Enter's 6- Shooter 5 Call 
Strobe M100 Plotter 
w/ I/F Apple /Franklin 5 499 

Strobe M100 Plotter 
(RS 232) 5 499 

Panasonic 
VP6801P Plotter 51,375 

MISC. 

Alpha -Delta "MACC 
Surge Protector 
Hauppage 
8087 Moth Pkg 
87 Chip 
Others 
Keytronic 
Keyboard 5150 
WP KB5151 
WP K85151 Dvorak.. 

Orange Micro 
Grappler Plus 
Grappler Plus w /Buffer 175 

SGL Homalite 
Optech CRT filters .... S Call 

Street Electronics 
Echo Speech Synth IBM S 179 
Echo II Speech Synth .. 129 

TG 
Joystick IBM /PC S 49 
Joystick Apple /FRK . 46 

Wico 
Analog Joystick S 39 

Versa Computing 
VersaWriter 

5 

5 

5 

69 

255 
169 

Call 

175 
219 

S Call 

5 117 

5 239 

We offer the following complete systems. For 
assistance in determining your needs, please use our 
technical line' We will be happy to provide full 
support. 

Franklin 1000 & 2000 
Corona 
Televideo 

NEC APC & 8800 
Columbia 
Hyperion 

Intl Telex: 
ORYX SY5 WAU 
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FORTH -83 

Table 3: FORTH -83 modifications to the required word set. (For an explanation of 
the abbreviations used in the stack diagrams, see table 7.) The pronunciation is in 

parentheses next to the FORTH word. A star (fir) indicates a new FORTH word. 

a ("sharp") 
Stack: I +d l - +d2) 
Modifications: stack diagram modified: usage outside of <# . #> is unrestricted 

as ("sharp-s") 
Stack: ( 4-d-00) 
Modifications: stack diagram modified; usage outside of <0 ... #> is unrestricted 

#TIB ( "number- t -i -b" )h 
Stack: ( - addr ) 

New definition: user variable. containing the byte length of the text input buffer 

' ( "tick ") 
Stack: ( -addr) 
Format: ' <name> 
New definition: leave the compilation address addr of <name>. which must be found 

within the current search order; note that ' is no longer an immediate 
word 

1 ( "paren" ) 

Stack: I - I 

I - I (compiling) 
Format: (ccc) 

New definition: comment characters ccc, up to the ")" delimiter, are not processed; the 
zero or more comment characters must be entirely contained within the 
remaining input stream 

I Í "times -divide") 
Stack: I nl n2 n3 -n41 
New definition: multiply nl by n2 to form an intermediate 32-bit value, then divide by n3: 

result n4 is the floored quotient. rounded toward negative infinity; forces 
an error for n3 equal to 0 or n4 out of range 

6/MOD I "times- divide -mod" ) 
Stack: I nl n2 n3- n4 n5 I 

New definition: multiply nl by n2 to form an intermediate 32 -bit value. then divide by n3: 
result n4 is the remainder, with the same sign as n3 if nonzero; result n5 is 
the floored quotient rounded toward negative infinity: forces an error for 
n3 equal to 0 or n5 out of range 

+LOOP ( "plus -loop ") 
Stack: I n - ) 

( sys -1 (compiling) 
Format: : ... DO ... +LOOP ... ; 

New definition: immediate word to add n to the loop index: terminate the loop if the 
index was incremented over the (limit-1) to limit boundary (otherwise. 
repeat the loop); the error -check value sys is left by DO during compilation 

, ("comma") 
Stack: ( 16b -1 
Modifications: stack diagram modified; definition clarified to indicate that 16b is compiled 

at the top of the dictionary 

. ("dot-quote") 
Stack: ( - ) 

I - I (compiling) 
Format: : <name> ...." ccc" ... ; 

New definition: immediate word to output the character string ccc. up to the delimiting 
"quote" character, during execution of <name> 

.1 ("clot- parens "I* 
Stack: I -1 

( - I (compiling) 
Format: .( ccc) 

New definition: immediate word to output the character string ccc. up to the delimiting ")" 
character 

412 BYTE AUGUST 1984 

(continued from page 138) 

resulting in 65,536 passes before detec- 
tion of the necessary transition. 

Execution of LEAVE in FORTH -79 sets 
the loop index to the limit value, caus- 
ing termination at the next LOOP or 
+LOOP. FORTH -83's LEAVE jumps con- 
trol to the first word beyond the next 
LOOP or +LOOP , without executing 
any words.between LEAVE and LOOP 
or + LOOP during the final pass. 

Relationals in the new standard use 
true arithmetic comparisons. Some 
older FORTH implementations (but not 
FORTH -79) use a 64K -byte number cir- 
cle for comparisons as well, so that a 

relational test such as 

-30000 30000 < 

returns an incorrect result. FORTH -83's 
arithmetic comparisons instead must 
use a "number line" from the lowest to 
the highest permissible operand values, 
providing proper results in all cases. 

FORTH -83 comparisons that result in 

a Boolean true flag leave a value of -1 
(FFFF hexadecimal in 2's complement 
notation) rather than FORTH -79's value 
of I (01 hexadecimal). Although these 
definitions are shown as changed in the 
standard, it is the definition of "true 
flag" that has been revised. Many 
FORTH -79 applications use comparison 
flags arithmetically and may not operate 
properly with the new "true" value. Any 
nonzero value is still accepted as a true 
flag when used as an operand, though. 
NOT now leaves the I's complement of 
a numeric operand and is no longer 
equivalent to 0= . 

BUFFER RESTRICTIONS 

Mass -storage buffer areas, frequently 
used as scratch pads between FORTH - 
79 disk accesses, are restricted in 
FORTH -83. The definition of BLOCK 
now specifies that buffer contents may 
not be changed unless that change can 
be transferred to mass storage. 
FORTH -79's EMPTY -BUFFERS has been 
relegated to the reference word set 
because FORTH -83 buffers by definition 
contain only data to be saved by SAVE - 
BUFFERS . UPDATE , or FLUSH , 

FLUSH , new to FORTH -83, saves all 
buffer contents before unassigning all 
buffers; this permits disks to be changed 
during processing without the chance 
of data or source code being placed on 

(continued) 
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FORTH -83 

I ("divide ") 
Stack: ( n! n2 - n3 ) 

New definition: divide n! by n2. leaving the floored quotient n3 rounded toward negative 
infinity; forces an error if n2 equals 0 or n3 is out of range 

/MOD ( "divide -mod ") 
Stack: I n! n2 - n3 n4 ) 

New definition: divide n! by n2, leaving the floored quotient n4 rounded toward negative 
infinity; remainder n3 has the same sign as n2 if nonzero; forces an error if 

n2 equals 0 or n4 is out of range 

0< ("zero-less") 
Stack: I n - flag ) 

New definition: leave a true flag (- 11 if n is less than 0 

0= ("zero-equals") 
Stack: ( w -flag) 
New definition: leave a true flag ( -1) if w equals 0 

0 > ( "zero -greater ") 
Stack: ( n - flag ) 

New definition: leave a true flag (- I I if n is greater than 0 

21 ( "two -divide ")* 
Stack: ( n! - n2 I 

New definition: the operand is shifted I bit right arithmetically. including the sign bit 

: ("colon") 
Stack: ( - sys I 

Format: : .. . 

Modifications: stack diagram modified; vocabulary references changed to comply with 
FORTH -83 search order 

< ( "less- than ") 
Stack: ( n! n2 - flag ) 

New definition: leave a true flag 1- I) if nl is less than n2 

= ( "equals ") 
Stack: i wl w2 -flag) 
New definition: leave a true flag (- I ) if wl equals w2 

> ("greater-than") 
Stack: (n! n2 -Flag) 
New definition: leave a true flag (- 11 if nl is greater than n2 

>BODY I "to- body" )* 
Stack: I addrl -addr2 i 

New definition: leave the parameter field address addr2 of the word whose compilation 
address is addrl 

?DUP ( "question -dupe') 
Stack: ( !6b - 16b 16b) or (0 -0 1 

Modifications: stack diagram modified and pronunciation changed 

ABORT" ( "abort- quote ")* 
Stack: ( flag - I 

l - I (compiling) 
Format: : <name> ... ABORT" ccc" ... ; 

New definition: immediate word to output the character string ccc (up to the delimiting 
"quote") and initiate a system- dependent abort if flag is true when 
<name> is executed; the abort routine must at least include all functions 
of ABORT 

BASE 
Stack: I -addr) 
New definition: user variable containing the current I/O radix, in the range of 2 to 72 

(continued) 

Circle 230 on Inquiry card. 

A User-Friendly 

Catalog 
...and it's 

111 
L1áj2 L?ik0 $z" I 

S P R O M ao o r T H I W I 
AR Rat 11.11oDDS4WC 

.g 
6Dmaa$ 

- 
4,44 li 

---. -L 
ORDER TOLL FR= 1. 800 -331 -3400 

WP/DP/PC SUPPLIES 
& ACCESSORIES, 
COPIER PRODUCTS 
& MORE! 
Modern office supply is never a problem - 
until you run out. When that happens, 
you'll want fast service and a large selec- 
tion of products. 

We're Nashua -Plus;" one of the world's 
leading independent suppliers of informa- 
tion- processing products and accessories. 
Word processing, data processing, per- 
sonal computing, copier supplies -our 
catalog makes everything easy to find, 
easy to order, and available at a moment's 
notice. 

Send for the new Nashua -Plus'" Catalog - 
a $2.00 value, yours free. 

Supplies & Service to Keep Your 
Office Working 

WE PAY THE FREIGHT 
ORDER BY PHONE OR MAIL 
RAPID DELIVERY 
HELP WHEN YOU NEED IT 

ACT NOW! CALL TOLL FREE 
OR USE THE COUPON! 

1- 800 - 331 -3400 
In New Hampshire call 603 -880-2178 

TM r- .Nashua o -1 
I 70 Franklin Street, CS 2038, Dept. A -6 

Nashua, NH 03061 

I Yes! Send my FREE Nashua -Plus'" Catalog 
(worth S2.00). 

I NAME 

I COMPANY 

I TITLE 

I ADDRESS I 
CITY STATE ZIP 

Il 
TELEPHONE 

MIIMMMIEMMMMMIMMEINI 
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Wabash 
Flexible Diskettes 

6 Year Warranty - 100% Certified 

*FREE j DELIVERY 
51/4" $135 
tattlilfm each 

~ 

Vag $j 19 
each 

51/4" $155 BULK $¡38 
each 

- 

SSDD each 

51/4 " $1 89 BULK 
D $1 69 

eacrh 
o 

.sDD 
Nuts Fry.. each 

24 Hour Order Desk 
TOLL 

1-800-634 -2248 FREE 
NAT'L 

Visa, MasterCard, Cert. chk., M /O. C.O.D. cash. 
Get immediate shipment. Schools& govt. on P.O. s. 

Personal or company checks held 14 days. 
APO, FPO. Can. and other non -UPS delivered, add E5. 
'Fry n.a+ry or mammon. ardws of 550 or mar. Others Aid a52 for S6 N 

Software Services" 
1326 25th 51 5. Suite it Fargo. ND 581031- 701.280-0121 

Circle 282 on inquiry card. 

WKl] 1I :R WEIK1] i'i I 11j I :41 
AT LAST( A FULL IMPLEMENTATION of the original ELIZA program is 
now avalable to run on your microcomputer'. 

Created at MIT in 1968. ELIZA has become the world's most celebrated 
dlullod ,nlelligence demorstraton program ELIZA is a non-Oretbve 
asycrothelao,st who analyzeseach statement as you type it in and then 
responds with her own comment or question -and her remarks are 
often amazingly appropriate! 

Designee to run on a large mainframe. ELIZA has never before been 
available to personal computer users except in greatly stripped down 
verscns iaokng the sophobcaton when Trade the orpinal program so 
lascmahng 

Now our new microcomputer version possessng the FULL power and 
range of expression of the ongmal is being offered at the introalctory 
price of only $25 And it you want to find out how he aces d for teach 
her to Op morel. we will include the complete SOURCE PROGRAM to 
only $20 aaational 

Order your copy of ELIZA today and you'll never again wonder how to 
respond when you hear someone say. -May. lets see Anat the com- 
puter of yours can actually do' 

ELIZA IS AVAILABLE IN THE FOLLOWING FORMATS: 

1 5% inch disk for the 40K Apple II, II Plus, Ile or III 
525 for Protected Verson- S45Ice Applesalt Source Versian 

2 SO inch disk to the64K IBM Personal Computer 
525 for Protected Version- 5451or IBM Disk BASIC Source Version 

3 55: inch Or or tapecassette to thecommodore64 (speedy which, 
$251a Protected Version -245 toy C-64 BASIC Source Verson 

4 Startlxd B net single density ask Ice all CP /U based computers 
525 for ELIZA COU -$45 with Mnosolt BASIC -80 Source 

5. 55 not ask In most CP/M based computers (specify computer] 
525 to ELIZA COU -245 with Mnosot BASIC -80 Source 

Please add 22.00 shipp'ng and handling to al orders 
(Gldnree resaenls please add 6% sales tan) 

ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
r 921 North La Jolla Avenue. Dept. B r - 

V 
Los Angales.CA90D4s 

VISA 12131058 -7308 
MC, VISA and checks ed - - -- 

Circle 26 on inquiry card. 

.... 
. 

-. 

r l ,,. 

Il -t 

3D -PC: An Affordable 
IBM PC- Compatible System tor $1361 

Pc -BB CPU card $349 

Coln/Graphic card 5189 

Disk adapter with cabla 5120 

Monochrome card 5109 

Keyboard $149 

System Enclosure 5119 

100W Pbw01 Supply A fan 5139 

3f3E MICRO SYSTEMS, INC. 
2350 WALSH AVE., SANTA CLARA, CA 95051 
(408) 980 -9866 TLx 3719075 EDGE UB 

Circle 118 on inquiry card. 

FORTH -83 

BLOCK 
Stack: 1 u - addr ) 

New definition: assign the buffer whose first data byte is at addr to block u and transfer 
the data if the block is not already in a buffer: prior contents of the buffer 
are saved to disk if the update bit is set: if block u Is already in a buffer, 
addr points to it and no data is transferred; buffer contents must be 
storable only the data within the last buffer referenced by BLOCK or 
BUFFER is valid) 

BUFFER 
Stack: ( u - addr I 

New definition: similar to BLOCK except that block u might not be transferred to the 
buffer if not already in memory; the contents of the buffer after execution 
are unspecified 

CMOVE> ( "c- move -up" )t7 

Stack: ( addr, addr2 u - I 

New definition: move u bytes. starting with the byte at ( addrl + u - I I to 
(addr2 + u - I ) and proceeding toward low memory: no bytes are 
moved if u is 0 

COMPILE 
Stack: 1- I 

Format: : <name! > COMPILE <name2> .. , 

New definition: during execution of <namel > , compile the compilation address of the 
nonimmediate word <name2> into the top of the dictionary 

CONSTANT 
Stack: ( 16b - ) 

Format: CONSTANT <name> 
New definition: compile the definition of <name> such that later execution of <name> 

leaves 16b on the stack 

D< ( "d- less -than ") 
Stack: I dl d2 - flag ) 

New definition: leave a true flag I- II if dl is less than d2 

DEFINITIONS 
Stack: I - I 

New definition: make the compilation vocabulary the same as the vocabulary now first in 
the search order 

DO 
Stack: ( w! w2 - I 

( - sys I (compiling) 
Formats: : ... DO ... LOOP ... 

: .. DO ... +LOOP .. ; 

New definition: immediate word to begin an indexed loop, with initial value w2 and limit 
value w l: all DO loops are performed at least once; sys is balanced during 
compilation by LOOP or +LOOP : force an error if space is not available 
for at least three levels of nesting 

DOES> 
Stack: ( - addr I 

(-1 (compiling) 
Format: : <name!> ... < create> ... DOES> ... ; 

New definition: immediate word to define the execution behavior of any later word 
<name2> defined using <name! > : the <create> may be CREATE or 
any user- defined word that executes CREATE ; later execution of 
<name2> places <name2>'s parameter field address on the stack 
before executing the sequence of words between DOES> and : in 

<namel >'s definition 

EMIT 
Stack: ( !6b - I 

New definition: display the ASCII character defined by the lowest 7 bits of 16b on the 
current output device; if additional bits are available for display in an 

environmentally -dependent manner, all must be displayed 
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FORT H -83 

EXPECT 
Stack: 
New definition: 

( addr +n - 1 

store characters beginning at addr until a "return" is encountered or +n 
characters have been stored: the "return" is not stored but is displayed 
(along with all received characters) as a blank 

FIND 
Stack: 
New definition: 

I addr - addr2 n I 

for a string with a count byte at addrl, search for a matching word name 
using the current search order: if found. addr2 is the matching word's 
compilation address: n Is I if the word is immediate (or - I otherwise); if 
no match is found, addr2 Is the same as addrl and n equals O 

FLUSH ú 
Stack: 

New definition: 
I -1 
unassign all block buffers after executing a sequence equivalent to the 
SAVE -BUFFERS operation 

FORGET 
Stack: 
Format: 
New definition: 

I - I 

FORGET <name> 
delete <name> and all later- defined words; force an error if <name> Is 

not within the current search order or if the compilation vocabulary Is 

removed 

FORTH 
Stack: 
New definition: 

1 - 1 

make FORTH the first vocabulary in the search order: not immediate 

FORTH -83 * 
Stack: 
New definition: 

I - I 

force an error condition if the operating environment is not a FORTH -83 

standard system 

HOLD 
Stack: 
Modification: 

I char - I 

usage outside of <# ... #> is unrestricted 

KEY 
Stack: 
New definition: 

I - 16b I 

receive the ASCII character defined by the lowest 7 bits of 16b on the 
current input device; all ASCII codes are permitted; characters are not 
displayed, nor are control characters processed 

LEAVE 
Stack: 

Formats: 

New definition: 

I - I 

( - ) (compiling) 
: <name> ... DO ... LEAVE ... LOOP ... ; 

: <name> ... DO ... LEAVE ... +LOOP ... 
immediate word, to transfer execution of <name> to the first word 
beyond LOOP or +LOOP ; LEAVE may appear multiple times or within 
other control structures 

LITERAL 
Stack: 

Format: 
New definition: 

( - 1613 I 

116b - I (compiling) 
: <name> ... LITERAL ... , 

immediate word to compile a system- dependent operation: later execution 
of <name> leaves 16b on the stack 

LOOP I "loop ") 
Stack: 

Format: 
New definition: 

I - 1 

( sys - ) (compiling) 
... DO ... LOOP ... ; 

immediate word to increment the current loop index by I ; terminate the 
loop if the index was incremented over the (limit -I) to limit boundary 
(otherwise, repeat the loop): the error check value sys is left by DO during 
compilation 

(continued) 

uxmvHeath 

Users 
Double Your 

5'/1" disk storage 
capacity without adding a drive. 

Get twice as much from your H88 or 
H89 microcomputer. Our FDC -880H 
floppy disk controller, in conjunction 
with your 5'4" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double - 
sided, single and double -density, 8" and 
5'1 %" drives - simultaneously. 

11! 
C.D.R. Systems Inc. 

Controlled Data Recording Systems Inc. 
7210 Clairmont Mesa Blvd., San Diego, CA 92111 

(619) 560 -1272 

Circle 51 on inquiry card. 

MEMOREX 
FLEXIBLE DISCS 

WE WILL NOT BE UNDER - 
SOID!1 Call Free (800)2354137 
for prices and infonnation. Dealer 
inquiries invited and C.O.D's 
accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd. 

San Luis Obispo, CA 
93401. In Cal. call 

(800)592-5935 or 
(805)543 -1037 

Circle 243 on inquiry card. 

Serial «111111111 $ Parallel 

Convert What You Have 
To What You Want! 

RS232 Semai Centronics Parallel 
8 Baud Rates Handshake Signais 
Latched Outputs Compact 311 x 45 x 1F 

No 
of port 

longer 
have 

your peripheral new 
H Óh Performance) 700 

Serles Converters provide the missing link. Based on the 
latest in CMOS lechrolaay, these unite feature full baud 
rate Belgic ton to 19.2K. with handshake signals ta maximize 
transfer fficienc . Detailed documentation allows 

Mod lnadsehion. 
Order the Model 770 (SeriPar) or 

Boller P,oducrs 
Coming soro! i9erlrnnics 

tsar a q,45o. 1 

Po.IOMCBoxn33 
o. 4.1.Cex>ni.anae 

CALL (805) 487 -1665 or 487 -1666 w For FAST Delivery 

only 189 95 

ei Á wä°ü fi::o ¿ é 
uPsSmoPina 1.100 

Circle 123 on inquiry card. 
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It all adds up. 
HOME COMPUTERS 

AL 
ATARI 

L 1L .J 0.1 1:J .1i1:Ì l:J IL:J J C:. W Lib M ' ' ' 
(L"e) nfacatLon -.rn' 

Gu N O CO t] m C7 L11:1 IJ F-`' `.1: ( .... 1 ei (tl (Jr ® lt) 0. cu © GJ :i. -,. 
, :t-'' *Rf 

850 Interface.... S159.00 
1010 Recorder $71.99 
1020 Color Printer $219.00 
1025 Dot Matrix Printer $299.00 
1027 Letter Quality Printer $289.00 
1030 Direct Connect Modem....$99.99 
1050 Disk Drive 5349.00 
1064 Memory Module 5125.00 
Much Tablet/Software 564.99 
Light Pen /Software 572.99 
CX22 Track Ball 539.99 
7097 Atari Logo $74.99 
4018 Pilot (Home) $57.99 
405 Pilot (Educe) $99.99 
8036 Atari Pilot. $77.99 
5049 VlalCalc $149.99 
488 Communicator II...... $119.99 

WHILE SUPPLY LASTS 
600XL ........CALL 
BOOXL CALL 

Call for new low pricing 
1200XL 
1450XL 

CALL 
CALL 

CX30 Paddles.. 311.99 
CX40 Joystick . $7.99 
4011 Star Raiders $31.99 
4022 Pec Man $31.89 
4025 Defender $31.98 
8026 Dig Dug $31.99 
8031 Donkey Kong $35.99 
8034 Pole Position ..$37.99 
8040 Donkey Kong Jr ...$33.99 
8043 Ms Pasman $37.99 
8044 Joust $37.99 
5045 Pengo $33.99 
8052 Moon Patrol $33.99 
4003 Assembler $44.99 
8126 Microsoft Basic I or TI $64.99 

DISK DRIVES FOR ATARI 
PERCOM RANA 

AT 88-S1.. S279.00 1000.. S299.00 
AT 88-S1 PD _ S299.00 TRAIL 

INDIIB AT-D2 $389.00 
GT Drive $379.00 AT-D4 $589.00 

MEMORY BOARDS 
ATARI' APPLE FRANKLIN 

Axlon 32K 559.99 Axton 128K.. _. $299.00 
Axton 48K.. 599.99 Axlon 320K.. _ S849.00 
Ax Ion 128K... .. $299.00 

ALIEN VOICE BOX 
Atari $119.00 Apple 5149.00 

DISKETTES 
MAZELL ELEPHANT 

61/4" MD -I -. 521.99 51/4 SS/SD $17.99 
61/4" MD.2 $29.99 51/4" SS/DD $21.99 
8" FD I $39.99 51/4" DS /DD $26.99 
8" FD-2. $49.99 DISH HOLDERS 

VERBATIM INNOVATIVE CONCEPTS 
544" SS/3D $26.99 Flip- nFiie 10 $3.99 
644" DS/DD $34.99 Flip -n -File 50 $17.99 

BIB Fllpn -File 50 w/lock $24.99 
51/4" Disk Head Cleaner $14.99 Flip- n -File (400/800 ROM) .......$17.99 

CONTROLLERS & JOYSTICKS 
WICO KRAFT 

Joystick .... ... 321 99 
3.way Joysti .:;c _. ... S22 99 
Power Grip.. 521.90 
BOSS Joystick $17.99 
ATARI/VIC Trak Ball $34.99 
Apple Trait Ball $54.99 
Apple Analog $37.99 

Atari (ROM 
C -64 (ROMI 

Joystick ... $41.99 
Atari Single Fire.. $12.99 
Atari Switch Hitter $15.99 
Apple Paddles $34.99 
IBM Paddles $34.99 
IBM Joystick $46.99 

Iloala 
$79 99 IBM 
S79.99 Apple Franklin 

. 

$99.99 
$85 99 

PRINTERS 
AXIOM 

AT100 Atari Interface Prtnter$199.00 
0P -100 Parallel Interface $189.00 
GP -650 Atari BIdlrectlonal $319.00 
GP.700 Atari Color Printer $489.00 
GP -550 Parallel Printer $269.00 

BMC 
401 Letter Quality.. $589.00 
BX -80 Dot Matrix .....$269.00 

C.ITOE 
Gorilla Banana $149.00 
Prowrlter 8510P $379.00 
Prowriter 1550P $599.00 
A10118 cps) Son of Starwriter$589.00 
Hot Dot Matrix CALL 
F10 40 Siam ricer $999.00 
F10.55 Printmaster $1349.00 

COMREX 
ComWriter II Letter Quality S449.00 

DIABLO 
620 Letter Quality $949.00 
630 Letter Quality $1749.00 

DAISYWRITER 
2000 $999.00 
Tractor Feed (Dnfl . $109 00 

EPSON 
RX -80. RX8OFT. RX100 ...........CALI. 
FX 80. FX-100... CALL 
LQ 1500 CALL 

IDS 
Prism 80 _For Conftgurauon....CALL 
Prism 32 ..For Conflguration....CALL 

JIIZI 
6100 $469.00 

MANNESMAN TALLY 
160L $589.00 
180L $799.00 
Spirit 80 $269.00 

NEC 
8027 Dot Matrix $389.00 
Pinwriter ... . CALL 
2010/15/30 5749.00 
3510/15/30 $1389.00 
7710/15/30 $1799.00 

OKIDATA 
82. 83. 84. 92. 93. 2350. 2410... C A LL 

OLYMPIA 
Compact 2 $479.00 
Compact RO $50900 
ES W 3000..... S1449 00 

SMITH CORONA 
TP-1000._. ... S44900 
Tractor Feed S119.00 

SILVER REED 
500 Letter Quality $449.00 
550 Letter Quality $549.00 
770 Letter Quality $889.00 

STAR 
Gemini 10X. $27900 
Gemini 15X $38900 
Serial Board $75.00 
Radix 10 3599.00 
Radix 15.. $699 00 

TOSHIBA 
1340 $829.00 
1351.. $1499.00 

TRANSTAR 
$469.00 
$649.00 
S459 00 

120P 
130P 
315 Cclor 

MODEMS 
ANCHOR 

Volksmodem., S59.99 
Mark IL Serial S79.99 
Mark VII (Auto Ans/Auto Dial)$99.99 
Mark XII (1200 Baud)............$269.99 
Mark TRS -80. $99.99 
9 Volt Power Supply $9.99 

HAYES 
Smartmodem 300 _ -..$199 00 
Smartmodem 1200 ... $499 00 
Smartmodem 1200B $449.00 
Mwromodem Ile $269.00 
Micromodem 100 . $29900 
Smart Com II $89.99 
Chronograph $199.00 

N OVATION 
J-Cat. . $99.99 
Cat $139.00 
Smart Cat 103 $179.00 
Smart Cat 103/212 8399.00 
AutoCat $219.00 
212 AutoCat $549.00 
Apple Cat II $249.00 
212 Apple Cat.. .. S449 00 
Apple Cat 212 Upgrade _. $259.00 
Smart Cat Plus.. $389 00 

ZENITH 
ZT -1 . ........ $339 00 
ZT10 $309.00 
ZT -11 $389.00 

MONITORS 
AMDEH 

300 Green $149.00 
300 Amber S159.00 
310 Amber. $ 169.00 
Color 1 $269.00 
Color 1 Plus $289.00 
Color 2 Plus $399.00 
New Color 300.400.500.600.700 Call 
Color 4T IBM $599.00 

BMC 
1201 (12" Green). $88.99 
1201 Plus (12" Green HI -Res) $98.99 
9191 Plus......._. 5249.00 

GORILLA 
12" Green $88 99 
12' Amber . S95 99 

NEC 
JB 1260 Green 5109.00 
JB 1201 Green $149.99 
JB 1205 Amber $159.99 
JB 1215 Color $259.00 
JC 1216 ROB $429.00 
JC 1480 Color. $35900 

PRINCETON GRAPHICS 
MAX 12 Amber 519900 
IiX12 RGB _....._ $49900 
SRT-2 RGB $649.00 

Amok west 
800 -648 -3311 

In NV call (702)588.5654. Dept. 100 
Order Status Number: 588 -5654 

P.O.Box 6689 
Statellne. NV 89449 

canada 
Ontario /Quebec 800 -268 -3974 
Other Provinces800- 268 -4559 

In Toronto call (416)828 -0888. Dept. 
Order Status Number: 828-0866 

2505 Dunwln Drive, Unit 3B 
Mississauga, Ontario. Canada L5L1T1 

SAHATA 
SC -100 Color 5269 00 
SG -1000 Green $129 00 
SA -1000 Amber.. ... $139.00 

TAZAN 
210 Color KGB 3269 00 
400 Med Res ROB $319.00 
415 HlRes ROB $439.00 
420 Hi -Res ROB (IBM) $489.00 
100 12" Green S125.00 
105 12" Amber $135.00 

USI 
Pi 1. 9" Green.. $99.99 
Pi 2. 12" Green $119.99 
Pi 3. 12" Amber $129.99 
Pi 4. 9" Amber ._. $11999 
1400 Color $269.99 

QUADRAM 
Quadchrome 8400 Color $499.00 

ZENITH 
ZVM122 Amber $99.99 
ZVM123Green. $89.99 
2VM 124 IBM-Amber.. $149 00 
ZVMI31 Color.. . 3309.00 
ZVMI33 RGB - - -. -.. $429.00 
ZvM 135 ROB Composite $469.00 

19 G 
east 

800 -233 -8950 
100 In PA call (717)327.9575. Dept. 100 

Order Status Number: 327.9576 
Customer Service Number: 327-1450 

477 E 3rd St.. Williamsport. PA 17701 

VISA 

No risk. no deposit on C.0 D orders and no waiting period for certified checks or money orders Add 3°'o (minimum $51 shipping and handling or all orders 
Larger shipments may require additional charges NV ar.d PA residents add sales tax. All items subject to availability iilability and price change Call today for 
ou r catalog. 

416 BYTE AUGUST 1984 Circle 69 on inquiry card. 
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the best prices 
APPLE /FRANKLIN 

DISK DRIVES 

MICRO -BCI 
A2 S199.00 
A20 ..Call 
A40 S299. 00 
A70 5319.00 

RANA 
Elite 1. 5279.00 
Elite 2 S389.00 
Elite 3 $569.00 

APPLE IIe STARTER PACK 
64K Apple IIe. Disk Drive & Controller. 
80 Column Card. Monitor ri & DOS 3.3 
COMPLETE CALL 

Call on all other Apple Models 

ACE 1000 Color Computer. CALL 
ACE PRO PLUS System .. CALL 
ACE 1200 Office Mgmt SystemCALL 
ACE PORTABLES CALL 

ñ SANYO 
MBC 550 CALL 
MSC S80 -2 CALL 
MBC 888 CALL 
MBC S56 -2 CALL 

[4] HEWLETT 

HP 71B $419.99 
41CV $189.99 
41CX $249.99 

SHARP 

PC -1800A $168.99 
PC -1280A $88.99 
CE 125 Printer Cassette... $ 128.99 
CE -150 Color Printer/Cassette$171.99 
CE -155 BK RAM $93.99 
CE -161 16K RAM 4134.99 
CE -500 ROM Library $29.99 

PACKARD 
HP 11C .. . _... S62.99 
HP 12C $92.99 
HP 15C $92.99 
HP 16C 192.99 
HP 75D $879.99 
HPIL Module $98.99 
RPM Cassette. or Printer S359.99 
Card Reader. 5143.99 
Extended Function Module ..S63.99 
Time Module.. .583.99 

NEC 

$469 

NEC 
PC -8221A Thermal Printer. ... $149.99 
PC -8281A Data Recorder $99.99 
PC- 8201 -06 8K RAM Chips....$ 105.00 
PC -8206A 32K RAM Cartrldge$329.00 

C_ commodore 
BX- 84Portable $839 
CBM 84 $199 
C1541 Disk Drive. $249.00 
C1530 Datasette 569.99 
C1620 Color Printer /Plotter..$ 129.00 
M -801 Dot Matrix Printer.....$219.00 
C 1526 Dot Matrix /Serial........ $299.00 
C1702 Color Monitor $259.00 
C1311 Joystick ' $4.99 
C1312 Paddles $11.99 
C1600 VIC Modem ... S59.99 
C1650 Auto Mdoem.... ....._ S89.99 
Logo 64 549.99 
Pilot 84 _.. ..... 539 99 
Word Pro 64 Plus $59.99 
Cale Result 64 $65.99 
Cale Result Easy.. $39.99 
MCS 801 Color Printer $499.00 
DPS 1101 Daisy Printer $459.00 
Magic Voice Speech Module $54.99 
Desk Organizer Lock ....$49.99 
V idtex Telecommunications ..$34.95 

MOD 
SDI Disk Drive .. S349.00 
SD2 Disk Drive S599.00 

CBM 8038 $839 
CBM 8096 5869 00 
CBM 9000 $999.00 
B128-80 S769.00 
8032 to 9000 Upgrade $499.00 
2031 LP Disk Drive $299.00 
8050 Disk Drive $999.00 
8260 Disk Drive $1249.00 
4023 Printer.....,_ .. _ $399.00 
8023 Printer... _........_ $589.00 
6400 Printer 51449.00 
Z-RAM.. ._.........S369.00 
Silicon Office S699.00 
The Manager $199.00 
SoftRO M.. $ 125.00 
VisiCalc $159.00 

PROPEBBIONAL SOFTWARE 
Word Pro 2 Plus $159.00 
Word Pro 3 Plus 5189.00 
Word Pro4 PIus15 Pluseach S279.00 
In foPro S 179.00 
Adm inistrator_. S399.00 
Power ......... .._.. S79 99 

NEC PRINTERS 
NEC 2050 $899.00 
NEC 3550 $1599.00 

PBRCOM/TANDON 
DISK DRIVES 

51." 320K Floppy 
. 

S199 00 
5 Meg Hard w Controller... 51049.00 
10 Meg Hard w Controller .$1349 OC 

20 Meg Hard w Controller. S1899 00 
VIBICORP 

VisiCalc IV $159.00 
VisiWord $249.00 
Vist -on 'Series' . CALL 
Optical Mouse $189.99 

IDEAssociates 
5MB to 45MB Hard drives with 
removable Cart. backupas low as$1399 

AST RESEARCH 
Six Pak Plus from S249.00 
Combo Plus II .. from $279.00 
Mega Plus from...$299.00 
I/O Plus. ...... .... from...$139.00 

QUADRAM 
Quadlink $479.00 
Quadboard............as low as. $309.00 
Quad 512 Plus as low as .. S259.00 
Quadcolor as low as .. S239.00 
Chronograph S89.99 
Parallel Interface Board S89.99 
64K RAM Chips Kit..... 549.99 

MICROPRO 
WordStar Professional Pack. $369 00 

MICROMIM 
EL Base 4000 CALL 

MULTIMATE INT. 
Multi Mate.. _. .$289 00 

MICROBTUF 
Crosstalk $105.00 

MICROSOFT 
MultIPlan $159.00 

ASHTON -TATE 
dBASE II $299.00 
dBASE III ... S429.00 
Friday, $179 00 

IUS 
Easy Writer II 5249.00 
EasySpeller ...._..... $ 119 00 
EasyFiler $229.00 

CONTINENTAL SOFTWARE 
1st Class Mail /Form Letter..... $79.99 
Home Accountant Plus $88.99 

LOTUS 
Symphony ._ _......$519.00 
1.23.. -. . S339.00 

PROFESSIONAL SOFTWARE 
PC Flus /The Boss...... $309.00 

SYNAPSE 
File Manager $89.99 

74,i ___mw I 
data systems 

-11111r PC COMPATIBLE 
le BIT SYSTEMS 

Cali for price and configurations 

Electronic Arts 
One on One 
Music Construction 
Pinball Construction 
Cut 8: Pettu.e 
Hard Bat Mack 

I nfoCom 
Witness 
Infidel 
Deadline 
Planets all 
Enchanter 
Zork12.3 ea 
Suspended 
Sorcerer 

AtariSof t 
,Joust 
Moon Patrol 
Ms Pacts an 
Pic Man 
Donkey Kong 
Pole Position 

Spinnaker 
Aerobics 
Trans 
Adventure Creature 
Aegean Voyage 
Snooper Troops 1.2 ea 
Tr action Fever 
Alphabet Zoo 
In Search of 
Pacemaker 
Kinder Comp 

Dy na tech 
Code Writer 

VisiCorp 
VislCalc 
VisiCalc Advanced 

pfd 
Write 
Graph 
Report. 
File 
Solutions as low as 

Ca II on Tif les 

PUsrg 01 
west 

800 -648 -3311 
In NV call (702)588-5654 Dept. 100 

Order Status Number: 588 -5654 
P.O.Box 6689 

Stateline. NV 89449 

canada 
Ontario /Quebec 800 -268 -3974 
Other Provinces800- 268 -4559 
In Toronto call (416)828-0866. Dept. 

Order Status Number: 828 -0866 
2505 Dunwin Drive, Unit 3B 

Mississauga, Ontario, Canada L5L1T1 

SOFTWARE 
C -64 Atari IBM 

S29 99 
S29.99 
S29.99 
$39.99 
527 99 

529 99 
529 99 
529 99 
S29 99 
$29 99 
$27.99 
$29.99 
$29.99 

$34 P9 
534 99 
934 99 
534 99 
S34 99 
S34 99 

S28.99 
S24.99 
S24.99 
S24.99 
S28.99 
522 99 
S22 99 
524 99 
$22 99 
sir 99 

S75.99 

S159.99 
N/A 

NA 
N A 

N A 

N A 

N 

S29,99 
$29 99 
429 99 
S39.99 
S27 99 

529 95 
529 99 
529 99 
529 99 
S29 99 
S27 99 
$29 99 
S29.99 

N'A 
NA 
NA 
N A 

NA 
N 

$28.99 
S24.99 
S24.99 
S24.99 
S28.99 
522 99 
$22 99 
524 99 
522 99 
SI" 99 

$79.99 

$149.99 
NN 

NA 
NA 
NA 
N 

N A 

east 
800 -233 -8950 

100 In PA call (717(3279575. Dept. 100 
Order Status Number: 327 -9576 

Customer Service Number: 327 -1450 
477 E. 3rd St., Williamsport, PA 17701 

S29.99 
S29.99 
é29.99 
$3999 
527 99 

529 99 
$29 99 
529 99 
529 99 
$29 99 
$27.99 
$29.99 
$29.99 

528 99 
528 99 
528 99 
528 99 
528 99 
528 99 

$28.99 
$24.99 
$24.99 
$24.99 
$28.99 
522 99 
522 99 
524 99 
522 99 
$17 99 

$175.99 

$169.99 
NN 

S89 99 
589.99 
S79 99 
589 99 
518.99 

VISA 

Apple 

$29.99 
S29 99 
S2999 
S39.99 
S27 99 

529 99 
529 99 
529 99 
S29 99 
S29.99 
S27.99 
$29 99 
$2999 

628.. 
528 99 
528 99 
S28 99 
528 99 
528 99 

$28 99 
$24 99 
$24.99 
$24.99 
$28.99 
522 99 
$22 99 
$24 99 
522 99 
517 99 

$159.99 

$169.99 
$289.99 

S89 99 
579 99 
S79 99 
579 99 
518 99 

CANADIAN ORDERS: All prices are subject to shipping. tax and currency fluctuations. Call for exact pricing in Canada. INTERNATIONAL ORDERS: All 
orders placed with U S offices for delivery Outside the Continental United States must. be pre paid by certified check only. Include 3O10 ¡minimum S51 
shipping and handling 'EDUCATIONAL DISCOUNTS Additional discounts are available to qualified Educational Institutions APO de FPO: Add 3% I minimum 
55i shipping and handling 

Circle 69 on inquiry card. AUGUST 1984 BYTE 417 

www.americanradiohistory.com

www.americanradiohistory.com


COMPUTER RUNS MOTORS 

ROBOTS 

PROCESS CONTROL 

CONVEYORS 

ONE PORT RUNS UP 
TO FOUR MOTORS 

Use your computer with 
the CDFR controller to corn - 

mand speed and direction of two 
independent motors from a single output port 
For robot drive motors or any two functions 
requiring proportional bipolar control of 15 Vdc 
up to 12 Amps each Normally the controller 
installs between the computer. a 12 Vdc battery. 
and two DC PM motors mounted right and 
left on a robot. Simple software commands set 
speed and direction latches in the CDFR thus 
freeing your computer for other tasks Two 
CDFR's control four motors with a single port 
The CDFR speed control uses CMOS. opto- 
isolators S relayless PWM power circuitry One 
year limited warranty Buy now with parallel 
interface for 5225 00. or serial for 5315 00 
Other robotics components available MC. 
VISA. MO. or check. 

VANTEC 
15445 VENTURA BLVD. SUITE 10 -281 

SHERMAN OAKS. CA 91413 
mmmi (213) 993 -1073 

Circle 315 on inquiry card. 

BEST 
BUY! 

LOCK! 
Keeps up to 100 51/4' 

Diskettes in a protective, 
sleek, smoke acrylic cover, ABS 
beige plastic bottom and9 plastic 
dividers. Don't lose this chance to get s 

a convenient, elegant, top Quality organizer. 
last delivery and lower price on your LOCKING 
Diskette File. LA.90 - WAREHOUSE DIRECT SALE - 

No: LA-90 

. tV'W . 11-L 

UPS shipping charge is prepaid 
(continental U.S. only). Cashier YOUR NET PRICE 
check. money order or cash will 
ship within 24 hours. Personal I 

company check allow 10 days to 
clear. 

JUST MAIL YOUR ORDER WITH CHECK. TODAY! 
DEALER / OEM WELCOME - DISCOUNT WITH QUANTITY ORDER 

(714) 892 -8229 (714) 895.8188 
LONG -LIFE ACCESSORIES CO. 

P.O. BOX 2925 SEAL BEACH. CA 90740 

OTY 1 2-5 6-10 
S 19.90 18.90 17.90 

Circle 183 on inquiry card. 

'"ic; BASF 
DISKETTES 

BASF Diskettes at compe- 
titive price. Call TOLL FREE 
(800) 235 -4137 for prices and 
information. Visa and Master 
Card accepted. 

PACIFIC 
EXCHANGES 
I III) Foothill Blvd 
fan Luis Obi ,no CA 
934111 (In Cal call 
(8(151 543- 111.171 

Circle 243 on inquiry card. 

FORTH -83 

MOD 
Stack: I n! n2 - n3 I 

New definition. divide nl by n2: the remainder of n3 has the same sign as n2 if nonzero: 
force an error if n2 equals 0 or n3 is out of range 

NOT 
Stack: 116b1 - 1662 I 

New definition. leave the one's complement of l661 

PAD 
Stack. ( -addr 1 

New definition: leave a pointer to the first byte of a floating scratch -pad area: the area 
must contain at least 84 bytes 

PICK 
Stack. I +n - lob) 
New definition: leave a copy of the nth stack location, not counting the location containing 

the +n operand: the operand is zero -based, so that DUP is equivalent to 
0 PICK, and OVER is equivalent to I PICK 

ROLL 
Stack: ( +n -1 
New definition: roll the nth not counting the position occupied by +n) stack location's 

contents to the top of the stack, moving all intervening values down one 
location: the +n operand is zero -based. thus ROT is equivalent to 2 ROLL 
and 0 ROLL is a null operation 

SIGN 
Stack: I n - ) 

Modification: usage outside of < ... ... > and colon definitions is unrestricted 

SPAN it 
Stack: I - addr ) 

New definition. user variable containing the number of characters received and stored by 
the last execution of EXPECT , 

STATE 
Stack: I - addrl 
Modification: contents may not be modified by a program 

TIB ("t-i -b")* 
Stack. I -addr I 

New definition: leave a pointer to the first byte of the terminal input buffer: length of the 
buffer must be at least 80 characters 

U< ("u-less-than") 
Stack: I ul u2 -flag) 
New definition: leave a true flag I- I) if ul is less than u2 

UM ( "u- m-times" )* 
Stack: I ul u2 - ud I 

New definition: leave the unsigned double -precision product of ul and u2 

UM/MOD ("u-m- divide -mod" l* 
Stack: I ud u 1 - u2 u3) 
New definition. leave the remainder u2 and floored quotient u3 of ud divided by u!: force 

an error if ul equals 0 or u3 is out of range 

VOCABULARY 
Stack. I - I 

Format. VOCABULARY <name> 
New definition. compile a definition for <name> to initiate a new vocabulary: later 

execution of <name> makes it the first vocabulary in the search order: 
the sequence <name> DEFINITIONS makes <name> the compilation 
vocabulary, to which new definitions are linked: <name> is not 
immediate 
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FORTH -83 

WORD 
Stack: 
New definition: 

( char -addr) 
parses the next word delimited by char (ignoring any leading instances) or 
the end of the input stream and stores it with its count bytes at addr, a 

blank is appended to the character String but is not included in the count: 
the count equals 0 if the input stream is already exhausted; the pointer in 

>IN is updated to indicate the character after the final delimiter 

l'I ( "bracket -tick ")* 
Stack: ( - addr I 

( -) (compiling) 
: <namel > ... l'I <name2> . . 

immediate word to compile the compilation address addr of <name2> as 

a literal in the definition of <namel > : later execution of <namel > 
leaves addr on the stack 

Format: 
New definition: 

Table 4: FORTH -83 modifications to the double- number (32 -bit) word set. (For an 

explanation of the abbreviations used in the stack diagrams, see table 7.) The 

pronunciation is in parentheses next to the FORTH word. A star (*) indicates a 

new FORTH word. 

2CONSTANT ( "two -constant ") 
Stack: ( 326-) 
Format: 2CONSTANT <name> 
New definition: create a dictionary definition for <name>, which executes by leaving 32b 

on the stack 

D.R ("d-dot-r") 
Stack: (d +n - ) 

New definition: output d in the current radix, right justified in a field of +n characters; 
force an error condition if the field width is insufficient 

DO = ( "d- zero-equals ") 
Stack: (wd - nag) 
New definition: leave a true flag (- I) if wd is 0 

D2I ("d- two -divide" 1* 
Stack: ( d1 -d21 
New definition: the operand dl is shifted one bit right arithmetically, including the sign bit 

D< ( "d- less -than ") 
Stack: (d l d2 -flag) 
New definition: leave a true flag (- I) if wdl is less than wd2 

D= ("d-equals") 
Stack: ( wd I wd2 -flag) 
New definition: leave a true flag (- I) if dl is less than d2 

DABS ( "d- absolute') 
Stack: (d -ud) 
Modifications: stack diagram modified: pronunciation changed 

DU< ( "d- u- less ") 
Stack: (ud! ud2 - flag) 
New definition: leave a true flag I- I I if udl is less than ud2 

the new disk by mistake. 
All mass -storage buffer assignments 

are in an installation- dependent se- 
quence rather than the rotation 
specified by FORTH -79 to assign a block 
to the buffer accessed least recently. In 

FORTH -79, BUFFER can be used to 
assign a buffer to a specific disk block 
without actually transferring the block 

from disk. The FORTH -83 version of 
BUFFER may (but needn't, depending 
on the installation) actually transfer the 
specified block from disk to buffer. As 
a result, buffer contents after execution 
of BUFFER are unspecified in 
FORTH -83. 

The data (parameter) stack- manipulat- 
ing words PICK and ROLL have been 

changed from 1- origin to 0- origin form. 
In other words, the FORTH -83 sequence 
2 ROLL 4 PICK is equivalent to 
FORTH -79's 3 ROLL 5 PICK . Definitions 
for all required words with stack 
operands or results have been more 
closely defined, using the value types 
listed in table 7. FORTH -79 and FIG - 

FORTH both suffer from poorly 
specified stack operands: for example, 
earlier definitions of DROP specify a 

signed single -precision operand. yet 
they also work perfectly well for un- 
signed numerics or ASCII (American 
National Standard Code for Information 
Interchange) values. The FORTH -83 ver- 
sion indicates that any arbitrary 16 -bit 
value (one stack position) can be prop- 
erly used. Similar revisions throughout 
FORTH -83's required and extension 
word sets remove many ambiguities and 
greatly enhance the internal consisten- 
cy of the language (see table 2). 

I/O words have been redefined to per- 
mit coding for I /O- device selection, 
input -line editing, output control codes, 
and other "environmentally dependent" 
operations, To be labeled compatible 
with the FORTH -83 standard, however, 
programs must keep all environmental- 
ly dependent word definitions in an 

isolated set, with full documentation. 
The input stream from the terminal is 

now directly accessible, using the buf- 
fer whose address is given by TIB and 
whose length (80 characters or more) is 

specified by the user variable #TIB . 

Unlike FORTH -79, FORTH -83 does not 
add ASCII nulls to delimit the end of an 

input stream. Instead. the new user - 
variable SPAN holds the count of the 
characters actually received and stored 
by the last execution of EXPECT . 

Numeric I/O may be received and 
transmitted in any radix up to 72: 
FORTH -79 has a limit of 70 Pictured 
numeric output words, # , #S , HOLD , 

and SIGN are no longer restricted to 
use between <# and #> , and SIGN 
may also appear outside of colon defini- 
tions if desired. The floating scratch -pad 
area designated by PAD is now at least 
84 characters rather than 64. 

FORTH -79 has several immediate 
"state smart" words: their execution dif- 
fers depending upon whether the sys- 

tem is compiling or executing (specified 
by the value of user -variable STATE ). 

Some words have been made "state 
(continued) 
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FORTH -83 

Table 5: FORTH -83 system -extension word set. (For an explanation of the 

abbreviations used in the stack diagrams, see table 7.) The pronunciation is in 

parentheses next to the FORTH word. 

<MARK ( "backward -mark ") 
Stack: ( -addr l 

Format: : <name> ... <MARK . . 

Definition: leave the pointer addr to the destination of a backward branch; the pointer 
is primarily for later use by <RESOLVE 

<RESOLVE ( "backward -resolve) 
Stack: ( addr - I 

Format: : <name> . . <RESOLVE ... , 

Definition: used after ?BRANCH or BRANCH at the source of a backward branch to 
compile a branch address using the destination pointer addr 

>MARK ("forward -mark ") 
Stack: ( - addr ) 

Format: : <name> ... >MARK ... . 

Definition: used after ?BRANCH or BRANCH at the source of a forward branch at 
addr to compile space for a pointer to the destination: the pointer Is 

primarily for later use by >RESOLVE 

>RESOLVE ( "forward -resolve) 
Stack: ( -addr I 

Format: : <name> ... > RESOLVE .. , 

Definition: used at the destination of a forward branch to compile a branch offset in 

the space left by >MARK . using the source pointer addr 

?BRANCH ( "question -branch ") 
Stack: ( flag -I 
Format: : <name> ... COMPILE ?BRANCH .. , 

Definition: in the specified format. compile a conditional branch operation: a branch 
address must immediately follow: it is usually compiled by <RESOLVE 
(backwards branch) or >MARK (forward branch); later execution of 
<name> Ignores the branch if flag is true or executes the branch if flag Is 

false 

BRANCH 
Stack: I - I 

Format: : <name> ... COMPILE BRANCH ... 
Definition: in the specified format. compile an unconditional branch operation; a 

branch address must immediately follow: it is usually compiled by 
< RESOLVE (backward branch) or >MARK (forward branch) 

CONTEXT 
Stack: ( - addr ) 
Definition: user variable specifying the dictionary search order 

CURRENT 
Stack: ( - addr ) 

Definition: user variable specifying the vocabulary to receive new word definitions 

dumb" in FORTH- 83, and programs are 
also prohibited from changing the value 
of STATE . Both ." and LITERAL may 
now appear only within colon defini- 
tions. FORTH -83's ' ( "tick ") is no longer 
immediate: it's supplemented by the im- 
mediate word VI to compile a compila- 
tion address within a colon definition. 
The new immediate word .( displays the 
characters that follow up to the 
delimiting right parenthesis, during 
compilation or execution. Both compila- 
tion and run -time stack diagrams are 
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now specified for FORTH -83's im- 
mediate words, and all references to 
separate run -time code have been 
removed. 

FORTH -83 defining words have not 
escaped change. The definition of 
DOES> has been expanded to permit 
use not only with CREATE but also with 
any user -defined word that executes 
CREATE . 

Vocabulary creation, searching, and 
deletion have always been problem 
areas for FORTH, and that tradition, un- 

fortunately, continues in FORTH -83. 
FORTH -79's CONTEXT and CURRENT 
user variables have been moved to the 
new system- extension word set, along 
with words to mark and resolve branch 
operations within colon definitions. The 
word -name that serves as an operand 
following FORGET must now be found 
in the compilation vocabulary (called 
the "current" vocabulary in FORTH -79) 
that receives new definitions: FORTH -79 
permits the specified word to be in 
either the current or the FORTH 
vocabulary. 

The default search order still begins 
with the last executed ( "context ") 
vocabulary and ends with FORTH , but 
now it may be changed in a system - 
dependent manner. All further refer- 
ences to chaining have been removed 
from VOCABULARY and search -related 
words. 

The vocabulary search words FIND 
and WORD have been significantly 
changed in FORTH -83. FIND now re- 
quires an address operand pointing to 
the first (count) byte of a dimensioned 
string. If a matching word is found 
within the currently active search order, 
its compilation address is left on the 
stack; an additional value of - I is left 
on top of the stack if the matching word 
is nonimmediate, or I if immediate. If 
no match is found, the result matches 
the address operand, and the value on 
top of the stack is a false flag (0). 

FORTH -83's version of WORD parses 
the next delimited word from the input 
stream, along with a preceding count 
byte, but the delimiter operand may 
now be specified as any ASCII charac- 
ter, including a null. The resulting string 
ends with a blank (not included in the 
count) rather than the actual delimiter 
found (as in FORTH -79). 

Both FORTH -79 and FORTH -83 
strongly restrict the user's direct access 
to many areas of memory. Programs are 
absolutely prohibited from addressing 
into the data or return stacks or any 
definition fields other than parameter 
fields stored by the application. One im- 
provement of FORTH -83 is the addition 
of >BODY , which converts a word's 
compilation (code field) address to its 
parameter field address. 

CONCLUSIONS 

Due to the numerous variations, only 
relatively few FORTH -79 programs will 
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FORTH -83 

Table 6: FORTH -83 modifications to the assembly -language extension word set. 

(For an explanation of the abbreviations used in the stack diagrams, see table 7.) 

The pronunciation is in parentheses next to the FORTH word. 

;CODE 
Stack: 

( "semicolon -codé') 
( - ) 

(sys/ -sys2) (compiling) 
: <namel > ... <create> ... ;CODE ... END -CODE 
format modified to permit use with any user -defined word executing 
CREATE : stack diagram added 

Format: 
Modifications: 

ASSEMBLER 
Stack: ( 

New definition: make ASSEMBLER the first vocabulary in the search order: not immediate 

CODE 
Stack: 
Format: 
New definition: 

( -sys) 
CODE <name> ... END -CODE 
compile a code definition for <name> using ASSEMBLER . which is made 
the first vocabulary in the search order: the definition of <name> cannot 
be found by a dictionary search before execution of END -CODE . which 
uses the sys parameter 

END -CODE 
Stack: 
Format: 

Modifications: 

Isys -) 
;CODE . . END -CODE 
CODE . END -CODE 
stack diagram changed: usage formats specified 

Table 7: Stack parameter types, ranges, and abbreviations for FORTH -83. 

Parameter Type 

Address 
Arbitrary 

bit 
Boolean flag 

byte 
2 bytes 
4 bytes 

Boolean 
false 
true 

Width (bits) Decimal Range 

16 0 ... 65.535 

I 0 ... 1 

16 0 (false), 
nonzero (true) 

8 n.a. 

16 n.a. 

32 h.a. 

16 0 

16 - I (result), 
nonzero (operand) 

Character 7 0 ... 127 

Double- precision 
signed 32 -2,147.483.648 .. 

2,147.483.647 
positive 32 0 ... 2.147,483.647 
unsigned 32 0 ... 4.294.967.295 
arbitrary 32 -2,147,483.647 .. 

4,294,967.295 
Single- precision 

signed 
positive 
unsigned 
arbitrary 

System compilation 
(generated by system: normally used for error checking, 
width and range constraints do not apply) 

16 -32.768 ... 32,767 
16 0 ... 32,767 
16 0 . . . 65.535 
16 -32,768 ... 65.535 

Abbreviation 

addr 

b 
flag 

8b 
16b 

32b 

false 
true 

char 

d 

+d 
ud 
wr1 

n 

+n 
u 

w 
sys 

execute properly in a FORTH -83 en- 
vironment without conversion: con- 
sidering FORTH's often cryptic source 
code, conversion of application pro- 
grams may require substantial effort. Of 

course, existing software can still be 
used under a FORTH -79 system. 

Compliance with the FORTH -83 stan- 
dard is necessary only to indicate if a 
system includes the required (or op- 

tional) word set(s) in source or object 
form; FORTH -83 applications are to ex- 
ecute equivalently on each standard 
system. The FORTH Standards Tèam has 
explicitly acknowledged that non- 
compliance is sometimes both bene- 
ficial and necessary and is entirely 
within the user's choice; publication of 
the standard was not intended to pre- 
vent the implementation, marketing, 
purchase, or use of noncomplying 
systems or programs. 

In a language praised for its transport- 
ability, the abundance of competing - 
and generally incompatible -dialects 
may continue to be detrimental. Is 
FORTH -83 the final word? That would 
seem about as likely as Apple Com- 
puter building abacuses, or universal ac- 
ceptance of COBOL as the ultimate pro- 
gramming language. There is no ques- 
tion that FORTH -83 is several steps 
ahead of earlier versions, but the scope 
of the revisions indicates a language still 
very much in flux. FORTH -85, -86, or -87 
may be inevitable. 

FOR MORE ON FORTH 
Copies of the FORTH -79 and FORTH -83 stan- 
dards are available from the FORTH Interest 
Group (FIG). POB 1105, San Carlos, CA 94070, 
(415) 962 -8653. FIG also offers back issues of 
its journal, FORTH Dimensions. 

The Orange County (CA) FIG offers a public - 
domain version of FORTH -83 on 8 -inch CP /M, 
Apple, or IBM PC disks for S2 5. Contact Wil 
Baden, 325 Princeton, Costa Mesa, CA 92626.) 
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To communicate voice 
the ordinary modem 
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and data simultaneously, 
leaves a lot to be desired. 

Introducin g the Tel -A- Modem. 
Now you and your personal computer can talk on the same phone at the same time. 

Let's say, for example, certain data you 
were transmitting via your personal computer to 
a remote computer user needed some verbal ex- 
planation to go along with it. With the ordinary 
modem it couldn't be done. Not simultaneously. 

You'd have to first call the user to in- 
form them that data was coming. Hang up. Re- 
dial in order to connect modems. Transmit the 
data. Hang up. And then call back with your ex- 
planation. If you had additional input to transmit 
and discuss, you'd have to begin the whole pro- 
cess again. Talk about frustration. 

Code -A Phone's solution to this prob- 
lem is the Tel -A Modem. An innovative two- 
line desk telephone integrated with an 
intelligent modem capable of transmitting 
voice and data simultaneously. 

Of course, the genius of Tel -A- 
Modem doesn't end with its unique _-- 

communication capabilities and 
state -of -the -art convenience. 

Specially designed for use 
with RS -232C compatible computers 
and terminals, it offers a full spectrum of 
both telephone and modem cost effective 
features, including: single button selector 
for voice or data on either line; full - 
duplex mode; automatic answer /origi- 

nate modes; 300 and 1200 baud data transmis- 
sion rates; automatic selection of baud rates; 
switch dialing for tone -dial or pulse -dial systems; 
memory autodial; and modem status LEDs. 

So much for words. 
For more information and the name of 

your nearest Tel -A-Modem dealer, call 1-800-547- 
4683. That is, just as soon as your computer gets 
off the phone. 

in 0.1%04 Alaska arec Hamm, call 1.103.655 8940 

Code-A-Phone 
A SUBSIDIARY OF CONRAC CORPORATION 

Circle 53 on inquiry card. 
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ATE: AUTOMATIC 1 ST EQUIP- 

MENT, Allan C. Stover. New York: 
McGraw -Hill, 1984: 256 pages, 
16 by 23.5 cm. hardcover, ISBN 

0- 07- 061792 -9, S32.50. 

AN INTRODUCTION TO PROGRAM- 

MING THE DRAGON 32, R, A. 
and 1. W. Penfold. London, 
England: Bernard Babani Ltd.. 
1983: 96 pages, 11.3 by 17.8 

cm, softcover. ISBN 
0- 85934 -108 -9, £1.95. 

'ME APPLE ALMANAC, Eric E. 

Goez and William B. Sanders. 
Chatsworth. CA: Datamost, 
1983: 240 pages, 20.5 by 27.3 
cm, softcover, ISBN 
0- 88190 -109 -1, S19.95. 

APPLE BASIC MADE EASY. David 
A Gardner and Marianne L. 

Gardner Englewood Cliffs, NJ: 

Prentice -Hall, 1984: 2 56 pages. 
18.3 by 24 cm, hardcover. ISBN 
0-13- 038928 -5, S19.95. 

APPLE IIE USER'S HANDBOOK. 

WSI staff. Chesterland. OH: 
Weber Systems Inc., 1983: 318 

pages, 13.5 by 21.5 cm, soft- 
cover, ISBN 0- 938862 -46 -4. 

$14.95 

APPLESOFT BASIC: FROM THE 

GROUND UP. Henry Mullish and 
Dov Kruger. New York: McGraw - 
Hill, 1984: 240 pages, 13.5 by 
20.3 cm, spiral- bound, ISBN 

0 -07- 044034 -3, S10.95. 

THE ART OF COMPUTER GAME 
DESIGN. Chris Crawford. 
Berkeley, CA: Osborne /McGraw- 
Hill, 1984: 128 pages, 18.3 by 
23.3 cm, softcover, ISBN 
0- 88134- 117 -7, S14.95. 

BASIC & FORTRAN IN PARALLEL, 

S. I. Wainwright and A. Grant. 
London, England: Bernard 
Babani Ltd., 1984; 96 pages, I I 

by 17.8 cm, softcover, ISBN 
0- 85934 -112 -7. £1.95. 

BASIC COMPUTER SIMULATION, 
Lawrence L. McNitt. Blue Ridge 
Summit. PA: Îhb Books, 1983. 
352 pages, 18.8 by 23.5 cm, 
softcover. ISBN 0 -8306- 0585 -1, 

S l 5.50. 

THE BYTE GUIDE TO CP/M -86, 
Mark Dahmke New York: 
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McGraw -Hill, 1984: 272 pages, 
14.8 by 22.8 cm, softcover, ISBN 
0- 07- 015072 -9, S16.95 

THE COMMODORE 64 EX- 

PERIENCE. Mike Dean Klein. 
Chatsworth, CA: Datamost, 
1983; 207 pages, 13.3 by 20.9 
cm, softcover. ISBN 
0- 88190- 230 -6, S14.95. 

COMMODORE 64 GRAPHICS & 

SOUND PROGRAMMING, Stan 
Krute. Blue Ridge Summit, PA: 

Tab Books, 1983: 2 56 pages, 
18.8 by 23.5 cm, softcover, ISBN 

0- 8306 -0640 -8. S15.50. 

Îí1E COMPLETE FORTH, Alan 
Winfield. New York: John Wiley 
& Sons. 1983: 144 pages, 15 by 
20.8 cm, softcover, ISBN 

0-471-88235-6, $15.95. 

COMPUMATH MAGIC, M. J. 

Winter. Chatsworth, CA: 
Datamost, 1983: 96 pages, 21 

by 27.3 cm, softcover. ISBN 
0- 88190 -217 -9, S7.95. 

COMPUTABILITY WITH PASCAL, 

John S. Mallozzi and Nicholas J. 

De Lillo. Englewood Cliffs, NI: 
Prentice -Hall, 1984: 208 pages. 
15.5 by 2 3.5 cm. hardcover 
ISBN 0- 13- 164443 -2, $26.95. 

COMPUTER IN YOUR POCKET, Ed 
Faulk. Chatsworth, CA: 
Datamost, 1983; 160 pages, 13.3 

by 20.9 cm, softcover, ISBN 
0- 88190- 070 -2. S14.95. 

COMPUTER PLAYGROUND. M. I. 

Winter. Chatsworth, CA: 
Datamost, 1983: 128 pages. 27.5 
by 20.3 cm, softcover. ISBN 

0- 88190 -108 -3. S9.95. 

COMPUTERS AND DATA PROCESS- 

ING, 2nd Ed., H. L. Capron and 
Brian K. Williams. Menlo Park, 
CA: Benjamin /Cummings Pub- 
lishing, 1984; 490 pages, 20.5 
by 26 cm, hardcover. ISBN 
0- 8053 -2214 -0. S26.95. 

COMPUTERS FOR PROFESSIONAL 

PRACTICE. E. J. Neiburger. 

V ukegan, IL: Andent, 1984; 
282 pages, 20.3 by 26.5 cm, 
softcover, ISBN 0-014555-00-6, 
S14.95. 

EASY -TO- UNDERSTAND GUIDE TO 

HOME COMPUTERS. the editors 
of Consumer Guide. New York: 
Beekman House, 1984; 96 
pages, 20.5 by 27.5 cm, spiral - 
bound, ISBN 0-517-42584-X, 
S3.98. 

EASY -TO- UNDERSTAND GUIDE TO 

WORD PROCESSING, the editors 
of Consumer Guide. New York: 
Beekman House, 1984: 96 
pages. 20.5 by 27.5 cm, spiral - 
bound, ISBN 0 -517- 39869 -9, 

$3.98. 

EVERYONE'S GUIDE TO BASIC, the 
editors of Consumer Guide. New 
York: Beekman House, 1984; 80 
pages, 21 by 27.5 cm, spiral - 
bound, ISBN 0-517-41594-1, 
S4.98. 

GAMES ATARIS PLAY. Hal 
Glicksman and Kent Simon. 
Chatsworth, CA: Datamost, 
1983: 224 pages, 22.3 by 27.8 
cm, spiral- bound, 0-8819 0-118-0, 
S 14.95. 

GRAPHICS PROGRAMMING ON THE 

IBM PERSONAL COMPUTER. I. Ed- 
ward Volkstorf Jr. Englewood 
Cliffs, NJ: Prentice -Hall. 1984; 
304 pages, 17.3 by 2 3.3 cm. 
softcover. ISBN 0-13-363219-9, 
S39.95. 

HIVELY'S CHOICE. Wells Hively. 
St. Louis, MO: Hively's Choice 
Publications, 1984; 244 pages, 
21.5 by 2 7,8 cm, softcover. ISBN 
0- 8454 -8100 -2, S19.95. 

THE IBM COBOL ENVIRONMENT, 

Robert T. Grauer. Englewood 
Cliffs, NI: Prentice -Hall, 1984: 
400 pages, 18 3 by 24.3 cm, 
hardcover. ISBN 0 -13- 448654 -4, 

S21.95. 

IBM PC BASIC PROGRAMMING, 
Richard Haskell and Glenn A. 

THIS IS A LIST of books recently received at BYTE Publications. The list is not meant 

to be exhaustive. its purpose is to acquaint BYTE readers with recently published titles in 

computer science and related fields. We regret that we cannot review or comment on all the 

books we receive: instead. this list is meant to be a monthly acknowledgment of these books 

and the publishers who sent them. 

Jackson. Englewood Cliffs, NI: 
Prentice -Hall, 1984: 192 pages, 
21.5 by 27.8 cm, softcover, ISBN 
0-13- 448424 -X, S13.95. 

IBM PCIR FAVORITE PROGRAMS 

EXPLAINED, Donald C. Kreutner. 
Indianapolis, IN: Oue Corp., 
1984: 208 pages, 18.5 by 23.5 
cm. softcover, ISBN 
0- 88022 -102 -X, S12.95. 

INVESTING WITH A COMPUTER, 

Herb Brooks. Princeton, NI: 
Petrocelli Books, 1984; 148 

pages, 14.4 by 21.3 cm, hard- 
cover. ISBN 0-89433-194-9, 
519.95. 

KIDS AND THE IBM-PC/ PCIR, 

Edward H. Carlson. Chatsworth, 
CA: Datamost, 1983: 240 pages. 
22.3 by 27.3 cm, spiral- bound, 
ISBN 0- 88190- 265 -9, $19.95. 

KIDS TO KIDS ON THE COM- 
MODORE 64. Sam Edge, Billy 
Sanders, and Kris Houser. 
Chatsworth. CA: Datamost, 
1983: 160 pages, 27.3 by 20.8 
cm, softcover, ISBN 
0-88190-32 0-5, $9.95. 

KIPS ARMOR, Jay Danler. ÏWin 
Cities, MN: Treasure Hunters In- 
ternational, 1983; 108 pages, 
13.8 by 21.5 cm, softcover, ISBN 
0- 916167 -00.3, S 11.95. 

A LIBRARY OF SUBROUTINES, 

David S. Walonick. Glenview, IL: 
Scott. Foresman and Co., 1984: 
128 pages, 18.5 by 23.5 cm, 
softcover, ISBN 0- 673 -15965 -5. 

S 19.9 5. 

MICOS: A MICROPROGRAMMABLE 

COMPUTER SIMULATOR, Lubomir 
Bic. Rockville. MD: Computer 
Science Press, 1984; 128 pages, 
15.3 by 22.5 cm, softcover. ISBN 
0- 914894 -76 -5, S15.95. 

MS-DOS USER'S GUIDE, Chris 
DeVoney. Indianapolis, IN: Oue 
Corp., 1984; 350 pages, 18.8 by 
23.5 cm, softcover, ISBN 
0- 88022 -061 -9. S12.95. 

MAKING THE MOST OF YOUR 

TRS-8o COLOR COMPUTER. Peter 
Vernon. Englewood Cliffs, NJ: 

Prentice -Hall, 1983; 200 pages, 
15 by 23 cm, softcover, ISBN 
0-13-547647-X, S19.95. 
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MASTERING dBASE II THE EASY 

WAY, Paul W. Heiser. Englewood 
Cliffs, NJ: Prentice -Hall, 1984: 
240 pages, 21.3 by 28 cm, 
spiral- bound, ISBN 
0-13-559626-2. $14.95. 

MATHEMATICS FOR COMPUTER 

PROGRAMMERS. Christine 
Benedyk Kay. Englewood Cliffs. 
NJ: Prentice -Hall, 1984: 416 
pages. 18.3 by 24.3 cm, hard- 
cover. ISBN 0-13-562140-2, 
$24.95. 

MICROCOMPUTER TOOLS FOR 

COMMUNICATIONS ENGINEERING, 
Shing Ted Li, John W. Rockway, 
James C. Logan, and Daniel W. 

S. Tam Dedham, MA: Artech 
House, 1983: 278 pages, 21.3 by 
28 cm, spiral- bound, ISBN 
0- 89006 -132 -7, $50. 

THE MICROCOMPUTER USERS 

HANDBOOK 84, Dennis Longley 
and Michael Shain. New York: 
John Wiley & Sons, 1983: 336 
pages, 20.8 by 29.5 cm. soft- 
cover, ISBN 0 -471- 80436 -3, 

$39.95. 

MICROCOMPUTERS FOR LAWYERS. 

I. Stewart Schneider and Charles 
E. Bowen, Blue Ridge Summit, 
PA: 1àb Books, 1983: 128 pages, 
18.8 by 23.5 cm. softcover, ISBN 
0- 8306 -0614 -9, $14.50. 

MICROPROCESSOR OPERATING 

SYSTEMS, VOL. III. John Zarrella, 
ed. Fairfield, CA: Microcom- 

puter Applications. 1984: 160 
pages, 15.3 by 22.8 cm. soft- 
cover, ISBN 0-935230-10-6, 
$12.95. 

MICROPROCESSORS: HARDWARE, 

SOFTWARE. AND DESIGN APPLICA- 
TIONS. Wunnara V. Subbarao, 
Ph.D. Reston. VA: Reston 
Publishing Co.. 1984: 365 pages, 
18 by 24.5 cm, hardcover, ISBN 
0- 8359- 4394 -1, 527.95. 

THE MODEL 100 BOOK, Jonathan 
Erickson and Robert I. Sayre. 
Berkeley, CA: Osborne /McGraw- 
Hill. 1984: 336 pages. 16.3 by 
23.3 cm, softcover, ISBN 
0-88134-124-X, $17.95 

THE MODEL 100 COMPANION, the 
editors of Osborne /McGraw -Hill. 
Berkeley, CA: Osborne /McGraw- 
Hill, 1984: 150 pages, 20.5 by 
27.5 cm, softcover, ISBN 
0- 88134 -122 -3, $15.95. 

MUSIC AND SOUND FOR THE 

COMMODORE 64, Bill L. 

Behrendt. Englewood Cliffs. NI: 
Prentice -Hall, 1984: 192 pages, 
15 by 22.8 cm, softcover. ISBN 

0 -13- 607094 -9, $14.95. 

PARADIGMS AND PROGRAMMING 
WITH PASCAL. Derick Wood. 
Rockville, MD: Computer 
Science Press. 1984: 440 pages, 
15.5 by 2 3.5 cm, hardcover. 
ISBN 0- 914894 -45 -5, 525.95. 

PASCAL, Geneva G. Belford and 
C. L, Liu. New York: McGraw- 

Hill, 1984: 352 pages, 18.5 by 
23.5 cm softcover. ISBN 
0- 07- 038138 -0, $19.95. 

PASCAL APPLICATIONS FOR THE 

SCIENCES. Richard E. Crandall. 
New York: John Wiley & Sons, 
1984: 256 pages, 17.3 by 25.3 
cm, softcover, ISBN 
0 -471- 87242 -3, $14.95. 

PASCAL FOR PROGRAMMERS. 

Olivier Lecarme and Jean -Louis 
Nebut. New York: McGraw -Hill, 
1984: 288 pages, 16 by 23.5 
cm. hardcover, 0 -07- 036958 -5, 

$22.95. 

PRODUCING USEFUL KNOWLEDGE 

FOR ORGANIZATIONS, Ralph 
Kilman New York: Praeger 
Publishers, 1983: 750 pages. 16 

by 24 cm. hardcover. ISBN 
0- 03- 063199 -8, $49.95. 

PROFIT FROM THE IBM, Dan 
Post. Arcadia, CA: Edge Press, 
1984: 192 pages, 16 by 23.8 cm. 
hardcover, ISBN 09- 11160 -89 -2. 

517.95. 

PROTECTING YOUR MICROCOM- 

PUTER, Harold Joseph Highland. 
New York: John Wiley & Sons, 
1984: 274 pages, 17 by 2 5 cm. 
softcover, ISBN 0-471-89216-5, 
$14.95. 

P- SOURCE: A GUIDE TO THE 
APPLE PASCAL SYSTEM, Randall 
Hyde. Chatsworth, CA: 
Datamost, 1983: 463 pages. 13.3 

by 20.9 cm. softcover, ISBN 
0. 88190- 004 -4, $24.95. 

REINVENTING MAN, Igor 
Aleksander and Piers Burnett. 
New York: Holt. Rinehart & 
Winston. 1984: 304 pages, 15.8 

by 23.5 cm, hardcover, ISBN 
0 -03- 063857, $17.95. 

SCIENTIFIC PASCAL, Harley 
Flanders. Reston, VA: Reston 
Publishing. 1984: 580 pages, 
17.3 by 2 3.5 cm. softcover. ISBN 

0- 8359 -6931 -2, $21.95. 

SOFTWARE AUTHOR'S GUIDE, 

Mildred A. Heiney. Chatsworth, 
CA: Datamost, 1983: 208 pages, 
21 by 27.8 cm, softcover, ISBN 
0- 88190 -235 -7. $19.95. 

THE SOFTWARE GUIDE, IBM PER- 

SONAL COMPUTER & XT. Gerald 
VanDiver. Prior Lake, MN: Micro 
Information, 1983: 1024 pages, 
21 by 27.5 cm, softcover. ISBN 
0-912603-00-3. $49.95. 

STRUCTURED PROGRAM DESIGN 
WITH TRS -8o BASIC, Thomas 
Dwyer and Margot Critchfield. 
New York: McGraw -Hill. 1984: 
352 pages, 21.5 by 27.8 cm, 
softcover, ISBN 0- 07- 018493 -3. 

$17.95. 

33 ADULT COMPUTER GAMES IN 

BASIC, David W. Chance. Blue 
Ridge Summit, PA: 1àb Books, 
1983: 504 pages, 13 by 21 cm, 
softcover, ISBN 0- 8306 -1627 -6. 

$13.50. 

Through the Trap Door 
March 1979 -$35 

Breaking the Sound Barrier 
September 1977 -$35 

BYTE CO ERS 
The prints shown at left are beautiful Collector Edition Byte Covers, 

strictly limited to 750 prints each, and signed and numbered by the 
artist, Robert Tinney. Each print is 18 in. x 22 in., and is accompanied 
by its own Certificate of Authenticity. To order, use the coupon below. 
Visa and MasterCard orders may call 1 -504- 272 -7266. f------------------ 

Please send Through the Visa MasterCard 

Trap Door prints ($35), Card No 

Breaking the Sound Barrier Expire& 

prints ($35) or sets of both prints Name, 
($55). I have included $3 per order shipping Address: 

and handling ($8 overseas). City' 
I have enclosed cheek or money order. State: Zip- 
Pkcur send nip your color brochure. 

Robert Tinney Graphics 1864 N. Pamela Dr. Baton Rouge, LA 70815 
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Herbie Bd:: has 
just destroye the myth 
that all floppy discs are 

created equal. 
They seen equal. Until you look at 

the seams. 
That's where equality ends. 
Most companies seal their discs with a 

spot here, a spot there. Leaving most of 
each seam not scaled at all. 

Sooner or later, the seams might do what 
conies naturally: they bulge. Warp. Pucker. 
Open up. 

Pens, pencils, fingernails -even a four - 
year -old's, like Herbie -can catch and snag 
in those wide open spaces. 

That's sloppy. And dangerous. Because 
if you put a sloppy floppy into your disc 
drive, it can jam your drive. Ruin your drive 
head. Lose your data. 

So much for their seams. Ours are 
different. 

THE SLOPPY FLOPPY: 
Sealed with a spot here, 
a spot there. Leaving 
unsealed seams 
everywhere. 

Memorex uses a process we developed, 
called Solid -Scam Bonding. 

Solid -Seam Bonding seals shut every inch 
of every seam of every Memorex°f loppy disc. 
Tight as a drum. That makes the Memorex 

Memorex is a registered trademark 
of Memorex Corporation. 
`1984 Memorex Corporation 
A Burroughs Company 

Circle 195 on inquiry card. 

floppy stiffer. Stronger. And your data safer. 
To resist bulging, warping, puckering, 

or opening up. 

MEMOREX SOLID -SEAM BONDING: 
Every inch ofevery seam 
is sealed shut. Tight 
as a drum. 

To resist all the things that can jam 
your drive, ruin your drive head, or lose 
your data. 

Which proves that a Memorex floppy 
disc isn't equal to all the others. It's better. 

Solid -Seam Bonding is just one example 
of the extra care that goes into every 
Memorex floppy disc. Be it 8;' 53/4" or the 
new 31/2 ' Extra care that lets us guarantee 
every Memorex disc to be 100% error -free. 

The next time you're buying a floppy 
disc -or a few hundred of them-just 
remember this: 

It's always better to be safe than sloppy 
For more information on the full line 

of Memorex quality computer media 
products, including computer 
tape, call toll -free: 800- 
222 -1150. In Alaska 
and Hawaii call collect: 
408 -987 -2961. 

Your Data. When it matters, make it Memorex" 

MEMOREX 
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TECHNICAL FORUM 

UCSD PASCAL 
VS. MODULA-2 

A DISSENTING VIEW 
BY DAVID V. MOFFAT 

A comparison between the old "extended" 
and the new "standard" 

SEVERAL ARTICLES have shown how 
Modula -2 is an improvement over Stan- 
dard Pascal (see references 2 and 4). 

Other articles describe some of 
Modula -2's imperfections and major 
trouble spots (see reference 3). In this 
article. I will endeavor to show how 
UCSD Pascal is superior to Modula-2 in 
many ways 

Like Modula -2. UCSD Pascal is a 

Pascal derivative designed for general- 
purpose and systems programming. The 
two languages are about the same 
size -that is. they have the same 
number of symbols. identifiers. and 
statements. Both support type -checked 
separate compilation. procedure librar- 
ies. concurrent programming. low-level 
I/O (inputbutput) handling. interrupt 
handling. and many other kinds of pro- 
gramming. But they have major dif- 
ferences as well 

SPELLING 

One of the seemingly trivial but irritat- 
ng facts about Modula -2 is that spell- 
ings are case sensitive. This means that 
"Number:' "number. and "NUMBER" 
are all different words Therefore. to 
read a program aloud verbatim a im- 
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possible. that is. to talk about a program 
accurately. Two examples follow: 

WHILE SYM - While DO... 
IF n < N THEN... 

Note that WHILE is a reserved word 
but While is not. Worse. there is no way 
to predict how the standard names or 
another programmer's names are capi- 
talized. 

UCSD Pascal solves this problem by 
making no distinctions between the up- 
percase and lowercase spellings of 
words. lust like any dictionary. 

TYPES 

Modula -2 lacks several types that are 
used constantly in general -purpose pro- 
gramming. 

First. this language has no varying - 
length string type as found in UCSD 
Pascal land many other languages). 
While varying -length strings can be 
simulated and included in a library of 
routines for future use. this solution is 

only a half measure The advantages of 

David V. Moffat is an instructor of computer 
science at North Carolina State University in 

Raleigh. North Carolina 27650. 

having them designed into the language 
are many: they are available by default. 
they are highly efficient. and the com- 
piler allows them to have special 
behaviors. For example the string f unc- 
tions in UCSD Pascal can return string 
values (unlike programmer -defined 
functions). and some string functions 
can accept varying numbers of param- 
eters. Programmer -defined procedures 
and functions are not nearly as easy to 
use. Unlike Modula -2. UCSD Pascal ac- 
cepts a single -character literal as either 
a character or as a single- character 
string. 

The CHAR type in Modula -2 is re- 
stricted to the 128 standard ASCII 
(American National Standard Code for 
Information Interchange) values. there- 
by defining away almost all the special 
values used for graphics and special 
fonts. UCSD Pascal accepts all 256 
character values. 

UCSD Pascal also provides a long in- 
teger type. with up to 36 -digit accuracy. 
Long integers are used in applications 
that require exact -precision arithmetic. 
such as financial calculations. This type. 
and operations upon it. can be simu- 
lated in Modula -2. but UCSD Pascal per- 
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TECHNICAL FORUM 

mits the use of the simpler standard 
operations. DIV. +. -. and ", and de- 
fines conversions between long integers 
and other types. 

Modula -2 sets are defined to be small. 
but their exact size is not defined. In 
programming. one of the most conve- 
nient sets is a set of character values, 
used quite often in any kind of text pro- 
cessing. However. Modula -Ts sets are 
too small for this application. UCSD 
Pascal's sets can contain 4088 elements. 
enough for a wide variety of range - 
checking and value- testing applications. 

UCSD Pascal lets you "pack" any 
structured variable into as little space 
as necessary to contain it. These com- 
pact data structures save disk space and 
are useful in systems programming. 
Packing is not available in Modula -2. 

" %ken together, these characteristics 
make it apparent that UCSD Pascal pro- 
vides a richer selection of useful types 
for the demands of programming in a 

variety of real -world applications. 

INPUT AND OUTPUT 
Input and output in Modula -2 is the 
most tedious of any language. except 
perhaps assembly' languages without 
macros. All of the convenient I/O pro- 
cedures that you would normally use in 
almost all of your programs are miss- 
ing. Whereas in UCSD Pascal the READ 
procedure can be used to read any 
number of values of any single -valued 
or string type. Modula -2 has the pro- 
cedures Read (a character), ReadString. 
Readlnt. ReadReal. ReadCard. and so 
on. Each procedure can read only one 
value of the type implied by its name. 
Standard output (Write) is similar.' In 

UCSD Pascal one could use 

W RITELN('The ', N. ' cars average ', 

W:8:2. ' pounds.'): 

but Modula -2 would require 

WriteString('The 
Writelnt(N, I ): 

WriteString(' cars average '): 
WriteReal(W. 8. 2): 
WriteString(' pounds.'): 
WriteLn: 

(and. of course. the procedures must be 
capitalized exactly as shown). 

Most of the procedures used to do 
standard input and output in UCSD 
Pascal also apply to files of program- 
mer- defined types (sometimes called 

record files in other languages). These 
files can therefore be handled in a 

similar and familiar fashion. In Modula- 
2. I/O procedures for such files must be 
custom programmed. 

Interestingly. UCSD Pascal also pro- 
vides the low -level I/O operations that 
Modula -2 provides. In all. UCSD has 26 
I/O procedures. functions. and so on. 
which do more for the programmer 
than Modula -2's 46 I/O operations. 
UCSD Pascal also provides more sup- 
port for interactive I/O and graphics. 

Overall. convenient VO took a big step 
backward in Modula -2. UCSD Pascal's 
I/O routines. joined with its greater 
variety of types. make it a much better 
general -purpose language. 

SEPARATE COMPILATION 
Though both languages support sepa- 
rate compilation. UCSD Pascal does it 
in a simpler fashion than Modula -2. In 

both languages. groups of related de- 
clarations and procedures can be pack- 
aged into a module. compiled as a 
single unit. and saved on disk as part 
of a "library" of precompiled packages. 
Programs can then use these packages 
of declarations and procedures as if 
they were built into the language. These 
packages are called modules in Modula- 
2 and units in UCSD Pascal. 

In both languages two parts compose 
each module or unit -an interface that 
shows how to use the procedures and 
the implementation. The major differ- 
ence between the languages is in how 
these parts are stored. In Modula -2 the 
interface is stored in a source file, then 
compiled into an object file: the im- 
plementation is stored in another 
source file and compiled into another 
object file -a total of four files. In UCSD 
Pascal, the interface and implementa- 
tion are in the same source file, which 
is compiled into a single object file. Half 
as many filesare used. UCSD Pascal lets 
the operating system keep track of the 
various parts. the ordinary function of 
operating systems. 

The UCSD Pascal units are also easier 
to understand and maintain because 
both parts can be edited at the same 
time. 

DEVELOPMENT ENVIRONMENT 
The languages differ in many other 
ways. but those discussed above are the 
most important ones. However, other 

factors must be considered when com- 
paring languages- factors that deter- 
mine how the programmer gets his or 
her work done. One such consideration 
is the languages environment. 

UCSD Pascal comes embedded in the 
UCSD p- System operating system. a 

complete development, production, 
and maintenance -environment. The 
p- System includes compilers. an assem- 
bler. an editor. a linker. a file manager. 
an execution monitor. a print spooler. 
a large set of utilities and software tools. 
and a large library of precompiled units 
for screen handling. graphics. and other 
applications. The languages and system 
commands are integrated into a unified 
whole. 

Modula -2 comes with a compiler. a 
linker. an execution monitor. and a set 
of standard modules (these modules 
support features that are built into 
UCSD Pascal). Modula -2 has few, if any, 

software tools and no utilities. Editing 
and file handling must be done catch - 
as- catch -can using the existing operat- 
ing system. Therefore. the environment 
is not integrated at all. 

The run -time environment provided 
by the UCSD p- System is available for 
many computers for as little as $50. 
Because UCSD Pascal programs are en- 
tirely portable with respect to this en- 
vironment. programs written on one 
system can be run on every major 
microcomputer. The portability of 
Modula -2 programs is still very limited; 
they have too few implementations. 

Because the UCSD operating system 
is such a good development environ- 
ment. one version of Modula -2 (by Voli- 
tion Systems) has been embedded in a 

UCSD system. but it is an older version. 
not the portable p- System. 

In any case. a language cannot stand 
on its own: its environment is an impor- 
tant factor in its usability. 

DOCUMENTATION 
Setting aside differences in language 
and development environments. to use 
a language successfully you have to 
learn it and understand what has 
already been done with it. These factors 
are yet two more ways in which UCSD 
Pascal is an "improvement" over 
Modula -2. 

In the first place. UCSD Pascal is an 
extended Pascal; Modula -2 is not. If you 

(continued( 
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TECHNICAL FORUM 

A new language is not 
necessarily more 
advanced than its 

predecessors 

already know Standard Pascal. you 
already know much of UCSD Pascal. 

More to the point. many good texts. 
references. and tutorials are available 
for UCSD Pascal alone. In addition. 
more than 100 other Pascal texts and 
books have been written. These books 
exhibit algorithms and working pro- 
grams for business. games. graphics. 
operating systems. software tools. data- 
base management. and so on. More 
than 90 percent of this material applies 
to UCSD Pascal. By contrast. there are 
very few books on Modula -2 and even 
fewer texts. 

Even if all else were equal. getting 
down to serious work using UCSD 
Pascal is possible much sooner than 
with Modula -2. 

SUMMARY 
I have presented UCSD Pascal almost 
as if it were a "successor" to Modula -2. 

In fact. Modula -2 was designed chron- 
ologically later than UCSD Pascal. My 
point was to show that a new language 
is not necessarily more advanced than 
its predecessors. In fact. UCSD Pascal 
is a positive step in the evolution of -liv- 
ing- Pascal (as opposed to Standard 
Pascal which. like Latin. is unchanging 
and therefore dead). Modula -2. on the 
other hand. is another language al- 
together. even if Pascal -like. (Ada. Euclid. 
Mesa. Edison. and many other lan- 
guages are also Pascal -like.) 

Between the publications of the first 
Pascal report and the first Modula -2 
report. hundreds of papers were writ- 
ten on Pascal. many of which pointed 
out its deficiencies and offered ways to 
improve it. When Wirth designed Mod - 
ula-2. he ignored most of that advice. 
even though much of it came from ex- 
perienced critics and users of program- 
ming languages. He was obviously not 
so interested in improving Pascal as in 
designing another language for an en- 
tirely different application area. That 
was his decision. But it is not intellec- 
tually honest for persons promoting 
Modula -2 to claim that it is "the" suc- 

cessor to Pascal lit is not). or that it 
solves all of Pascal's problems (it does 
not). 

At the same time, users of Modula -2 

can either rejoice or be wary that Wirth 
and others are trying to avoid having 
Modula -2 suffer the same fate as 
Pascal -what the orthodox would cal! 
undisciplined changes and extensions 
to the language. In reality. such modifi- 
cations are part of a process of evolu- 
tion in response to real and perceived 
needs. To have anything in computing 
nailed down long enough to become 
comfortable with it is a luxury. But corn- 
outing marches on; if we are not going 
forward. then we are standing still. and 
if we are standing still. then we are fall- 
ing behind. Standard Pascal is nailed 
down: will Modula -2 be nailed down 
also? 

Thus. when Modula -2 is looked at as 
a candidate for a long -term language 
commitment for systems programming 
on microcomputers. it is a big improve- 
ment (in many ways) over much older 
languages. It is not very remarkable in 

comparison to other modern languages. 
Although Modula -2 implementations 
and environments are likely to improve. 
even as the language remains un- 
changed. if commitment to a language 
is necessary, then UCSD Pascal, already 
a mature and well- supported product. 
is probably a better choice in terms of 
better business sense. 

On the other hand. in the perspective 
of ongoing developments in computing. 
Modula -2 is just an interestingly dif- 
ferent -and imperfect- stepping -stone 
along the way. frozen in time and space. 
We should pause to admire it. but it is 
not the end of the road. We must recon- 
cile ourselves to the insecurity of con- 
stant change. That is what progress is 
about. 
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Portable Computer Line from Franklin 
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Franklin Computer Corporation 
recently introduced a line of 

portable computers. The CX 
Series is made up of four 
models, each incorporating 64K 
bytes of RAM, the Franklin 
Office Manager integrated soft- 
ware package, and Franklin 
DOS. Advanced models are 
available with CP /M and 
MS -DOS. 

Franklin DOS is an Apple - 
compatible operating system 
that uses a minimal amount of 
ROM memory and boots the 
operating system, language, 
or utility software into RAM on 
an as- needed basis under 
operator control. When not 
using BASIC, Franklin DOS 

Apple- and CPIM- 
Compatible Portable 

An Apple- and CP /M -com- 
patible portable com- 

puter. the Alex 500A is avail- 
able for $2495. The Alex has 
dual Z80 and 6502 micropro- 
cessors, 64K bytes of RAM, four 
expansion slots, twin disk 
drives, and a speaker. It has 
built -in disk and printer inter- 
faces and a single RS -232C 
serial, a parallel, external - 
monitor, and game ports. Alex's 
keyboard is detachable and 
equipped with a numeric 
keypad and uppercase/lower - 
case capabilities. 

This computer weighs 18 

pounds and measures 15 b y 14 

by 5 inches. Contact Comp -U- 

Save. Turtle Creek, POB 1300, 
Skyland Park, NC 28776, (704) 
274 -3003. 
Circle 612 on inquiry card. 

provides an additional 12 K 

bytes of memory. 
The Franklin Office Manager 

integrates word processing, 
spreadsheet, graphics design. 
and a spelling checker. It uses 
icon -type prompting aids and 
an 80- column display (70 col- 
umns for graphics). 

The CX Series unit measures 
157 /lo by 1694 by 61 inches and 
weighs approximately 25 

pounds. It includes color capa- 
bilities and a high- resolution 
monitor. Its 86 -key detachable 
keyboard has 10 programmable 
function keys, numeric keypad, 
WordStar -compatible control 
keys, uppercase /lowercase, and 
LED indicators for cap- and 

numeric -lock keys. 

Interface ports are supplied 
for Centronics -parallel or 
RS -232C serial printers. An 
RS -232C, external composite - 
video, and miscellaneous (DB9) 
port are standard equipment. 
The 7 -inch green- phosphor 
monitor has brightness and con- 
trast controls, blink and reverse 
video, and a 192- by 280 -pixel 
resolution. 

Options include a 110/300 - 
bps modem. a carrying case. 
MS -DOS memory upgrades to 
2 56K bytes, peripheral card 
brackets, keyboard templates. 
and a technical reference 
manual. 

The CX -1 is a single- disk -drive 
computer that sells for $1395. 
The dual -drive CX -2 is $1695. In- 
cluding CP /M, WordStar, and 
64K bytes of additional RAM, 
the CX -2C is $1995. The top -of- 
the -line CX -2M is 52295, which 
includes 128K bytes of addi- 
tional memory. WordStar, and 
MS -DOS. Contact Franklin Com- 
puter Corp.. 1070 Busch 
Memorial Highway, Pennsauken, 
NI 08110, (609) 488 -0600. 
Circle 610 on inquiry card. 

Slave Boards and Module Create Multiuser PC 

Computer Derived from 
Micro/PDP-1 1 

Fr he CI- Micro -I1 from Chrislin 
Industries is derived from 

DEC's Micro/PDP -II computer. It 

permits upward expandability 
and is available in a variety of 
configurations. 

The CI- Micro -11 can use 
LSI- 11/23+ or LSI -11/73 central 
processors. Winchester -disk 
storage capacities range from 
10 to 40 megabytes, and emula- 
tion on the Winchesters is 

RL02, RLOI, and RD51. Each 
CI- Micro -I1 comes with dual 
floppy -disk backup. Floppy disks 
are available in RX50 (800K 
bytes) or RX02 (2 megabytes). 

The CI- Micro -11 operates 
under existing software and 
diagnostics without modifica- 
tions. Emulators permit soft- 
ware- transparent operation 
under RSTS -E. RSX I I M, 
RSX IIM+, RTII, and UNIX. 

A rack -mounted CI- Micro -11 is 
$6850. Vertical floor mount is 

available. For more information. 
contact Chrislin Industries Inc., 
31352 Via Colinas #101, 
Westlake Village, CA 91362, 
(818) 991 -2254 
Circle 611 on inquiry card. 

AIloy Computer Products' PC- 

Plus family of hardware and 
software products lets you build 
a multiuser system with inex- 
pensive terminals. Alloy says 
that the cost of the PC -Plus 
scheme approaches half that of 
competitive offerings. 

Alloy's approach is based on 
the assumption that you have 
already made your investment 
in a microcomputer. By plug- 
ging one of Alloy's PC -Slave 
boards directly into a personal 
computer expansion slot and 
adding a terminal, you have 
created a two -user system, com- 
plete with shared disk drives 
and printer. 

Up to 12 users can be accom- 
modated with Alloy's PC -XBUS 
expansion module. which plugs 
directly into the host's expan- 
sion slot and houses a mix of 

8- and 16 -bit processors. With 
three PC -XBUS modules, as 

many as 30 processors can 
share data, software, and pe- 
ripherals under the tutelage of 
the host computer. 

The PC -Plus is faster than 
most computers and nearly 
twice as fast as an IBM PC, ac- 
cording to Alloy. The PC- 
Slave/16 board includes an 
8 -MHz 8088 processor, 256K 
bytes of RAM. and two serial 
ports. The PC- Slave /8 has a 

6 -MHz Z80B, 128K bytes of 
RAM, and two serial ports. 
High -speed band switching pro- 
vides bus -speed host /slave 
transfers of 64K bytes. The 
serial ports, which serve as an 
interface to the user's terminal, 
have programmable rates up to 
19,200 bps. 

The PC -Plus operates under 

Alloy's PC -RTNX executive, 
which deploys system resources 
and provides file /record locking 
with controls to manage file ac- 
cess. It emulates the functions 
of such black- and -white ter- 
minals as the DEC VT -100 /200 
series and Televideo 92 5. It sup- 
ports PC -DOS, MS -DOS, and 
Concurrent CP /M for the PC- 
Slave/16 processors and CP /M 
for the PC- Slave /8. Software sup- 
port includes Lotus 1 -2 -3. Word- 
Star, and dBASE II. 

Single -unit prices are $1195 
for the PC- Slave /16 and $995 for 
the PC- Slave /8. The PC -XBUS is 

$1495. For more information, 
contact Alloy Computer Prod- 
ucts Inc.. 100 Pennsylvania Ave., 
Framingham, MA 01701. (617) 
875 -6100. 
Circle 613 on inquiry card. 
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WHAT'S NEW 

L.L.._.b.., .. . 

Quadram's Quadmodem Line 

Ik.R1PHERALS 

uadram has introduced a 

line of modems for Apple, 
IBM PC. and other popular 
microcomputers. Available in 

both stand -alone and integral 
models, the intelligent Quad - 
modem operates at either 300 
or 1200 bps. Its diagnostic 
capabilities tell you whether a 

communications problem is oc- 
curring with the modem, the 
transmission over telephone 
lines, or the remote modem. 

QuadTàlk, a menu -driven com- 
munications software package. 
provides the Quadmodem with 
such features as auto or manual 
dial, auto or manual answer, 
AT&T 212A/103 compatibility, 
electronic call progress detec- 
tion (i.e., dial, busy, ring back. 
data -carrier tone, and human 
voice), auto -speed selection, 
and auto parity. Tone or rotary - 
pulse dialing can be automat- 
ically selected or command 
specified. 

The Quadmodem is compati- 
ble with most modems. The 
stand -alone version is 5695, and 
the integral card for the IBM PC 

is $595. Contact Quadram 
Corp.. 4355 International Blvd . 

Norcross, GA 30093, (404) 
923-6666. 
Circle 614 on inquiry card. 

Image Processors for Personal Computers 

The Computer Research 
Company's Oculus -l00 and 

Oculus -200 are image- processor 
boards for the IBM PC or PC 

compatibles. 
The Oculus -200 is a high - 

performance board incorporat- 
ing such features as a real -time 
30- frame -per- second video 
digitizer and 256K bytes of 
memory. With its on -board 
video output, you can display 
processed images on an aux- 
iliary monitor and use graphic 
overlays and vectoring. It 

transforms images received 
from any standard video 
camera into a 512- by 512 -pixel 
array with 128 shades of gray. 
The Oculus -200 lists for $1995 
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The Oculus -100, suitable for 
applications where a real -time 
binary system is required. 
digitizes a television image into 
a 512- by 512 -pixel black-and- 
white array that can be pro- 
cessed by your personal com- 
puter and displayed in low 
resolution. The $695 Oculus -l00 
has 32K bytes of memory. 

Each board comes with menu - 
driven imaging software, cable, 
and manual. Dedicated software 
for a variety of applications is 

available. Contact The Computer 
Research Co.. 547 St. Thomas, 
Longueuil, Quebec 14H 3A7. 
Canada, (800) 361 -4997; in 
Canada, (514) 651 -2919. 
Circle 616 on inquiry card. 

Modem for Osborne 

The CTS 0E-1 for the 
Osborne Executive is a 

full -duplex. 300 -bps AT&T 1031 - 

compatible modem. It comes 
with Mycroft Labs' Myterm com- 
munications package. 

The OE -1 lets the Osborne 
emulate an intelligent terminal 
with text- and binary-file transfer 
capabilities. It has auto answer, 
auto dial, asynchronous opera- 
tion, and a direct -connect tele- 
phone link. 

The price is 51 29, plus $6 
shipping. Contact Modem Sales, 
CTS Datacomm Products, POB 
320, Sandwich, IL 60548. (815) 
786 -8411. 
Circle 617 on inquiry card. 

Videodisc Interface 

Orenda's LaserLynx 100 
controls all your video- 

disc's functions, and it can 
switch the video source be- 
tween your computer and 
videodisc player. It's compatible 
with Apple, Atari, and Com- 
modore computers, and it inter- 
faces with most videodisc 
players. Support software is 

available. The list price is 

599.95. Contact Orenda Inc.. 
3754 Overland Ave., Los 
Angeles, CA 90034, (213) 

202 -0770. 
Circle 615 on inquiry card. 

Hard Disk and 
Hard -Disk Boot Chip 

Falcon Technology has added 
a 30- megabyte unit to 

its PC eXTender line of IBM PC 

hard -disk drives and a ROM 
chip that boots PC -DOS directly 
from hard disk. 

The 30- megabyte eXTender 
features a clockkalendar. a 

serial port, and sockets on the 
hard -disk controller board for 
up to 192K bytes of RAM. A 
voice -coil positioner in the drive 
has decreased the data -access 
time to 45 milliseconds; the 
30- megabyte PC eXTender can 
read I megabyte of data from 
the disk every 3 seconds. Com- 
plete with software backup 
utilities and an enclosure that 
complements the IBM PC. the 
30- megabyte PC eXTender is 
53995. 

The boot chip, designed for 
all PC eXTenders, eliminates the 
need to use floppy disks to 
load the disk operating system 
into the PC's main memory. It 
plugs into an empty socket on 
the IBM PC system board. 

Present owners of the PC 

eXTender can upgrade their sys- 
tems with the ROM chip for 
$1 5. The chip is included with 
all eXTenders shipped after lune 
I. Contact Falcon Technology 

Inc., Suite T -101, 6644 South 
196th St., Kent, WA 98032, (800) 
722 -2510; in Washington, (206) 
251 -8282. 
Circle 618 on inquiry card. 
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WHAT'S NEW 

Auto -Dial Modems for IBM PC 

The Personal Communicator 
line of integral modems from 

U.S. Robotics is designed for 
the IBM PC, PC XT and IBM PC 

compatibles. Available in three 
configurations, each Personal 
Communicator modem provides 
data -transmission capabilities of 
300 and 1200 bps. TWo of the 
modems have usable RAM, a 

battery- backed real -time clock, 
and a parallel interface. The Per- 
sonal Communicator, which is 
AT&T 103/212A- compatible. 
slides into any available PC ex- 
pansion slot. 

The basic Personal Communi- 
cator is an auto-dial. auto - 
answer asynchronous modem 
featuring automatic speed - 
detect, audio telephone -line 
monitor, volume control, pro- 
grammable commands, two 
RII IC telephone jacks. tele- 
phone cord, a manual, and the 
Telpac communications software 
package. 

Telpac lets you use the Per- 
sonal Communicator to auto- 
matically or manually call 
another computer, and it allows 
a remote computer to enter 
your system. It provides pass- 
word protection and the ability 
to create graphics to be viewed 
by the receiver. An unlimited 
number of telephone numbers 
can be stored and automatically 
dialed. Each phone number can 
be assigned such options as 
data rate, parity. full- or half - 
duplex, a log -on sequence, and 
tone- or rotary -pulse dialing. 
Telpac also automatically redials 
busy numbers and has four 
types of protocols, including 
"MODEM" and user -defined 
protocols. Other features are 
automatic error detection and 
two types of block checks. 

The enhanced Personal Com- 
municators come with 64K or 
256K bytes of RAM and a 

parallel port. They are priced at 
$699 and $999. respectively. 
The basic model is $499. For 
more information, contact U.S. 

Robotics Inc., 1123 West 
Washington Blvd. Chicago, IL 
60607, (312) 733 -0497. 
Circle 619 on inquiry card. 

Speech Synthesizers Use SC -02 Chip 

FT he Voice Box 3 line of 
speech synthesizers from 

the Alien Group comes in ver- 
sions for the Apple II and any 
computer with an RS -232C 
serial port. Each unit features 
an SC -02 (i.e., SSI 263( speech 
chip. software. and an external 
speaker. All have unlimited 
vocabularies and can speak 
with male or female voices with 
variable speed and loudness in 
response to commands added 
to the text. 

The software produces speech 
directly from English text, add- 
ing inflection either auto- 
matically or under user direc- 
tion. Voice Box 3 uses punctua- 
tion, word length, and other 
clues. such as word endings, to 
assign stress. In an alternate 
mode, you can control intona- 
tion by inserting numbers that 
represent pitch changes into the 
text. It is not necessary to mark 
syllable boundaries or resort to 
phoneme spelling when adding 
intonation. 

The Voice Box 3m plugs into 
any Apple slot and works with 
BASIC or assembly -language 
programs. The speaking pro- 
gram. which occupies less than 
5K bytes of memory. comes on 

disk and is loaded into memory. 
It produces a high- resolution 
face, which moves its mouth in 
synchronization with the spoken 
word. 

Voice Box 3i, also for the 
Apple. is configured as an in- 
telligent peripheral. You can use 
the Voice Box 3i with word pro- 
cessors and report generators. 
The card contains the text -to- 
speech program in ROM, a 

I.5K -byte buffer, and a micro- 
processor that allows it to 
speak while the Apple works on 
another task. 

The Voice Box 3s connects to 
any computer through a stan- 
dard RS -232C interface. It's con- 
figured as a bus. which lets it 
share a single port with other 
devices. The host computer 
sends English text to the 3s. 

which accumulates the text until 
it is instructed to speak. 

The Voice Box 3m is $129, 
and the 3i lists for $219. Both 
prices include software and an 

external speaker. With an in- 
tegral speaker, the 3s is $269. 
For more information, contact 
The Alien Group, 27 West 23rd 
St., New York. NY 10010, (212) 
741 -1770. 
Circle 620 on inquiry card. 

Integrated Text/ 
Graphics System 

The Concept 100 is a multi- 
purpose VDI (virtual device 

interface) graphics controller for 
the IBM PC and PC XT. It gives 
you the means to create high - 
resolution, interactive text and 
graphics that can be repro- 
duced on a printer or other 
output device. It offers the abili- 
ty to lay out pages in different 
formats and concurrent opera- 
tion of the computer and out- 
put devices. 

The Concept 100 is made up 
of an Intel 80186 -based in- 
telligent graphics subsystem, 
software incorporating a graph- 
ics editor and data -driven chart- 
ing capabilities, a Wang look - 
alike word processor, a mouse, 
and documentation. The graph- 
ics subsystem replaces and 
emulates both IBM color and 
monochrome display adapters. 
The display resolution is 720 by 
352, with two levels of intensity 
for alphanumerics and graphics. 
The display is 50 Hz, noninter- 
laced, and supports 25 rows by 
80 columns of characters. 

The Graphics Software Sys- 
tems implementation of the pro- 
posed ANSI VDI standard is 
used. The graphics editor has 
many of the capabilities of a 

CAD package, and it lets you 
create charts, flow diagrams, 
lines, boxes, circles. maps, and 
text with diagrams. 

A basic font set and sizes are 
provided. File translators for 
commonly used programs. dic- 
tionaries, and a spelling checker 
are standard. Epson FX -80/ 
MX -I00, C. Itoh Prowriter, and 
Okidata printers are supported. 
Centronics -type parallel and 
RS -232C serial ports are 
offered. 

Options are an extended font 
set. Tektronix 4010 terminal 
emulation. the ability to accept 
graphics formats from CAD /CAM 
systems, and equation setting. 
The list price is $2195. For fur- 
ther details. contact Concept 
Technologies Inc., 6950 South- 
west Hampton, Tigard, OR 
97208, (503) 684 -3314. 
Circle 621 on inquiry card. 
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WHAT'S NEW 

SOFTWAREÇP /M MS -DOS ' _arc' aái xi,aG` ._ 

Telecommunications 
Program New MS -DOS Versions of Pascal, FORTRAN, and C 

Microsoft has released new 
versions of Pascal, FOR- 

TRAN. and C Compiler 
languages for use with its 
MS -DOS operating systems. 

Two new mathematics libraries 
have been added to Pascal, 
supplementing the existing 8087 
coprocessor and 8087 emula- 
tion support. and its name has 
been changed to Pascal 3.2. 

The first library offers high- 
speed performance without an 
8087. It supports both single - 
and double -precision numbers, 
which makes it faster than 
emulation software but slightly 
less accurate. The second math- 
ematics package offers BCD 
floating -point arithmetic for 
more accurate dollars- and -cents 
calculations. 

Pascal 3.2's I4 -digit decimal 
format eliminates many of the 
problems associated with 
rounding off binary mathe- 
matics. Other features include 

MS -DOS 2.0 run -time support. 
the ability to access files by 
means of the path -name direc- 
tory structure, linker extensions 
that support overlays so that 
program modules can be 
loaded when required, and the 
ability to call overlays from the 
root program a from another 
overlay. 

FORTRAN 3.2 can now handle 
nearly unlimited data arrays. 
The 64K -byte segment restric- 
tions for arrays and common 
blocks have been overcome. 
which allows manipulation of 
large matrices. In conjunction 
with module linking, a single 
program can use up to I mega- 
byte of 8086 memory. 

FORTRAN 3 2 supports com- 
plex number calculations in ad- 
dition to specific and generic 
conversion intrinsics conforming 
to the ANSI 77 standard. 
Double- precision Complex data 
types have also been added. 

MegaBASIC Addresses Up to I Megabyte 

Some of its other features are a 

Parameter statement, Block Data 
programs, an Inquire statement, 
and an 1 /OStat read /write clause 
for checking the status of I/O 

operations. 
Microsoft's C Compiler 2.0 

supports the use of path names 
to take advantage of the DOS 
directory structure as well as 1/O 

redirection. It has expanded 
memory capabilities that let 
programs compiled with C 

employ the full memory capac- 
ity of their system Small, 
medium. compact. and large 
memory models are program- 
mer- selectable. 

Pascal 3.2 is $300. while FOR- 
TRAN 3 2 and C 2 0 are priced 
at S350 and S500, respectively 
Previous owners can purchase 
updates at reduced rates. Con- 
tact Microsoft Corp.. 10700 
Northup Way, Bellevue. WA 
98004, (206) 828 -8080 
Circle 622 on inquiry card. 

MegaBASIC can directly 
address I megabyte of 

memory by accessing packages 
from memory in much the same 
way as FORTH provides its ex- 
tensions. This procedure lets 
you load libraries of programs, 
subroutines, and functions into 
memory that can be executed 
from the running program with 
a single statement as if it were 
an integral part of MegaBASIC 
itself. The packages are user - 
written in MegaBASIC. which 
provides each user with the 
ability to tailor the language to 
individual needs. 

With direct addressing of I 

megabyte of memory for pro- 
gram and data, MegaBASIC 
gives MS -DOS. MP /M -86, 
CP /M -86. and TUrboDOS users 
flexible use of the 16 -bit pro- 
cessing power of such machines 
as the IBM PC. All memory 
allocation is fully dynamic and 
transparent. Up to 64 separate 
programs can coexist in mem- 
ory simultaneously. Its memory 
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management can support more 
than 6000 variables at the same 
time: each string variable con- 
tains up to 65,535 characters, 
and bit strings can be 524,288 
characters long. Nesting of 
WHILE and FOR loops, func- 
tions. GOSUBS, and procedures 
is allowed to any depth. 

MegaBASIC is said to execute 
programs faster than any exist- 
ing BASIC by a factor of 2 to 15 

times. Large -scale file applica- 
tions under MegaBASIC report- 
edly run faster than under com- 
piled software. Other features 
include execution control and 
debugging, structured program- 
ming, segmentation and over- 
lays. unlimited numeric and 
string array dimensions, and a 

variety of data -manipulation 
functions. 

The standard version of Mega - 
BASIC contains 28 commands. 
65 statements, 64 functions, 37 

operators, and a variety of 
specialized control keys Its 
editor has such capabilities as 

global search, list, and edit, and 
the ability to rearrange. move, 
or copy all program lines. in- 
cluding a fully global, defined 
regional, or line- specific renum- 
bering command. One feature 
provides a quick display of 
statistics about the program and 
its execution state, while a 

separate cross -reference genera- 
tor defines all variables, func- 
tions, and so on. 

MegaBASIC immediately ex- 
ecutes programs written in 

North Star BASIC. A translator 
is available for converting 
Microsoft BASIC programs to 
MegaBASIC. This language will 
work with any machine based 
on the 8086 or 8088 micropro- 
cessor. The list price is S400. in- 
cluding extensive documenta- 
tion. For complete details. con- 
tact American Planning Corp.. 
Suite 425, 4600 Duke St:. Alex- 
andria, VA 22304, (800) 
368 -2248: in Virginia, (703) 
751 -2574. 
Circle 623 on inquiry card. 

ReachOut 2.001 is a tele- 
communications program 

for any 8 -bit micro running 
CP /M and any 16 -bit IBM PC or 
PC compatible using CP /M or 
MS -DOS A key feature of 
ReachOut is its auto -answer 
facility, which permits un- 
attended file transfers to or 
from another computer that has 
ReachOut. A reporting system 
informs operators of the un- 
attended computer what activity 
occurred during their absence. 

This menu -driven program 
offers a Help system, keyboard 
and directory dialing, automatic 
redialing. and the execution of 
scripts for the automatic control 
of log -on. data capture, and dis- 
connect, Files can be trans- 
ferred either with or without 
error checking. Pretyped elec- 
tronic mail can be sent. 

Transfers to another system in- 
clude an estimate of the 
transfer time and file -by -file 
updates on both computers. 
Batches can be defined either 
ambiguously or by a list of file- 
names. When problems are en- 
countered during batch trans- 
fers. the resultant files contain 
filenames that can be used to 
control later transfer attempts, 
The free space on the target 
disk is determined before each 
file is sent. 

ReachOut automatically re- 
names incoming files when they 
duplicate names of existing 
files. All operating system tran- 
sients are contained within the 
program, A nonmodem installa- 
tion option is provided for 
downloading applications. 
ReachOut uses a 16-bit CRC 
transfer protocol and is com- 
patible with the file- transfer 
error correction /detection pro- 
tocols of many public- domain 
programs. including Modem7. 

ReachOut comes with utilities 
and a menu -driven installation 
program. It costs S199, which 
includes a pair of updates. Con- 
tact Applied Computer Tech- 
niques, 104 Knight Dr., San 
Rafael, CA 94901, (415) 
459 -3212. 
Circle 624 on inquiry card. 
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Text Editing, Page Makeups with PagePlanner 

PagePlanner from West- 
minster Software is a text 

editing /design tool that lets you 
enter, hyphenate, justify. and 
design text into full -page 
makeups with an IBM Personal 
Computer. When your page is 

complete, PagePlanner's drivers 
let you run the text through 
Mergenthaler 202. Compu- 
graphics. AM. Autologic, and 
Itek typesetting equipment. 

For text entry and editing. 
PagePlanner lets you merge raw 
text with typesetting codes. 
Status fields can be filled with 
information both by the opera- 
tor and the system. Editing 
functions include character, 
word, line, and block delete, 
block move, and copy. An in- 
termediate save function lets 
you store chunks of text. 

Hyphenation and justification 

of text is performed at more 
than 1000 lines per minute. 
Hyphenation is determined by a 

user -selectable 5000 -rule pre- 
fix /suffix logic table. Justification 
is done by accessing the correct 
character width and using a 500 
typeface kerning table. A docu- 
ment can be hyphenated and 
justified up to 99 times. A 
logical hyphenation capability 
backs up the kerning tables. 

PagePlanner lets you con- 
tinually review and revise any 
part of your project. Major revi- 
sions to a job are merely a mat- 
ter of changing the job specifi- 
cations on screen. 

Its page- makeup mode lets 
you display solid blocks of type, 
rule lines, and protected areas 
and modify them to meet your 
design criteria. Multicolumn 
designs and odd -size areas can 

Multilingual Word Processor 

be laid out. All page designs re- 
main "soft" until they're output 
to hard copy. 

Minimum system requirements 
are 128K bytes of RAM, two 
320K-byte floppy -disk drives, 
IBM Color Graphics card, color 
monitor, and a parallel printer 
port. Software requirements are 
CP /M -86 with GSX86 and MS- 
or PC -DOS 2.0 with the 
Graphics Program. It will also 
work with IBM or Hercules 
graphics card and monochrome 
monitors and the Compaq. 
(Other PC compatibles are be- 
ing evaluated.) A custom cable 
for interfacing with the typeset- 
ting equipment is available. 

PagePlanner costs $1995. Con- 
tact Westminster Software Inc., 
Suite 2, 660 Hansen Way, Palo 
Alto, CA 94304, (415) 424 -8300. 
Circle 625 on inquiry card. 

The Multilingual Worldmaster 
word -processing program 

from Emcon Marketing lets you 
type two languages within the 
same document. Worldmaster. 
which runs on the IBM PC and 
PC compatibles, allows you to 
mix eight character sets in a 

single document. It has a menu - 
based structure, and the mixing 
of languages is performed using 
simple function keys. Keyboard 
templates and stickers are pro- 

Color Print Utility 

vided so that you can identify 
the characters for each key. 

Worldmaster is available in 
four versions: English to 
Romance languages, to Arabic, 
to Hebrew, and to Russian. The 
Arabic and Hebrew versions let 
you type from right to left in 

both the insert and regular edit 
modes. 

This program is configured to 
work with Epson's FX series 
printers and with such letter- 

quality printers as the Diablo 
and Juki. (Foreign print wheels 
are required for the daisy -wheel 
printers.) A minimum of 128K 
bytes of memory and a color - 
graphics card for the Arabic. 
Hewbrew, and Russian versions 
are required. The suggested 
retail price is $495. Contact 
Emcon Marketing Group Inc.. 
366 Fifth Ave.. New York, NY 
10001. (212) 563 -0443. 
Circle 626 on Inquiry card. 

ColorScreenPrint from Ap- 
plication Techniques is a 

software utility that lets you ob- 
tain full -color graphics from 
your IBM Personal Computer 
Color Printer. In addition, it can 
print any graph that can be 
displayed on the PCs color 
display at any size up to 13 

inches anywhere on paper 
When used with Lotus l -2 -3. 

ColorScreenPrint eliminates the 
need to swap disks to print 

graphs. By pressing the PrtSc 
key, you gain control over the 
graph's colors. size, and 
positioning. 

Colors can be selected from a 

palette of 16 or from virtually un- 
limited user -defined colors. The 
width and height of the printout 
is set in tenths of inches, and 
auto centering is supported. A 
portion of the screen can be cut 
out for printing anywhere on the 
paper, and a quarter -turn rota- 

tion is supported. 
A program that generates 

samples of more than 50 color 
textures and shows you how to 
produce different colors comes 
with ColorScreenPrint. A dem- 
onstration program is supplied. 

ColorScreenPrint is $79.95. 
For more information, contact 
Application Techniques Inc., 80 
Townsend St.. Pepperell, MA 
01463. (617) 433 -5201. 
Circle 627 on Inquiry card. 

More Than 110 
Scientific Subroutines 

AFORTRAN 77 Scientific 
Subroutine Library for IBM 

PC -DOS users can be purchased 
from Peerless Engineering Ser- 
vice. Each of the more than 110 

subroutines is written and 
tested in Microsoft FORTRAN 
3.13 and is provided in disk 
form, both as a linkable library 
and in source format. Each 
subroutine has an accompany- 
ing test program on disk. The 
450 -page manual provides hard 
copy of each subroutine, its test 
program. the results of the test, 
and the mathematical method 
used in the subroutine. 

This scientific library has sub- 
routines for statistical and 
numeric analysis, solutions for 
third -order differential equa- 
tions. solutions to M equations 
in N unknowns, and approxima- 
tions by a variety of different 
methods. It is S149.95. plus 
$2.50 shipping. Contact Peerless 
Engineering Service. POB 71, 

Soquel. CA 95073. (8001 824- 
7888, operator 419: in Califor- 
nia, (4081 462 -0330. 
Circle 628 on inquiry card. 

LISP Interpreter 

Levien Instruments bills its 
BYSO LISP interpreter as a 

"very healthy" subset of McCar- 
thy's LISP 1.5, which implements 
every feature described in 

Laurent Siklossy's Let's Talk LISP. 
BYSO LISP includes integers, 

map functions, functional argu- 
ments, input /output functions, a 

variety of list operators, func- 
tions, lambda operators, an 

editor, and tracing functions. It 
comes with an error system that 
explains each error with a 

message and the context in 
which it appeared. 

BYSO LISP is written in assem- 
bly language. It requires an IBM 
PC, PC XT. or PCjr and 128K 
bytes of RAM. The list price is 
$195. Contact Levien Instrument 
Co., POB 31, McDowell, VA 
24458, (703) 396 -3345. 
Circle 629 on inquiry card. 
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Business Productivity Tools 
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Rags to Riches is a financial - 
management series for the 

IBM PCjr. comprising ledger. re- 

ceivables, sales, and payable 
modules. All the modules arc 
one -disk programs requiring 
about 32K bytes of memory. 
They load into RAM. which 
makes response time fast. The 
modules arc consistent in 

design. and they work with each 
other. 

The modules come with soft- 
ware templates so that they can 
be customized for a variety of 
business. retail, or personal ap- 
plications. The users manual 
provides workbook -style intro- 
ductions and tutorials. 

The receivables module shows 
the status of customer accounts, 

audits accounts, produces 
reports, and automatically up- 
dates accounts. It has a wild - 
card provision. The payable 
module tracks payments re- 
quired by vendors, including 
their terms, discounts, and 
outstanding balances. Miscella- 
neous payments or adjustments 
can be added at any time. 
Totals are accumulated as in- 
voices or payments are 
recorded. 

The sales module features 
automatic calculation of tax and 
change. You can preset the key- 

board to record the sale of 
specific items or type of pay- 

ments and use formulas for 
data -entry calculations, such as 

partial refunds. Its itemized jour- 

nal provides an audit trail. and 
product classifications can be 
grouped for reporting. 

The general -ledger program 
constantly displays income, ex- 
penses. assets. liabilities. 
estimated profits. and net worth. 
Updates are made with each 
entry Transactions are docu- 
mented by individual submenus. 
It provides such reports as 

audit trails and charts of 
accounts. 

Individual Rags to Riches 
modules are S99.95. Support 
booklets with tips on computer- 
ized accounting are S9.95 Con- 
tact Chang Labs Inc.. Suite 200. 
5300 Stevens Creek Blvd.. San 

lose. CA 95129. 14081 246 -8020 
Circle 630 on inquiry card. 
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Program Locks Up Files Low -Cost Modula Compiler 

The Lock -It -Up copy - 
protection system for the 

Apple II series and the Macin- 
tosh lets you impose several 
levels of security that render 
disks uncopyable. This package 
includes a software -duplication 
system that enables you to 
duplicate the protected disk. 

Lock -It -Up uses an encrypted 
signature track written to a ran- 
dom location on the disk. The 
code to verify the accuracy and 
existence of the signature track 
is automatically encrypted into 
the protected program. Pro- 
tected files can be backed up 
by the user. although they will 
operate only if they reside on 
the original disk. 

Protection is not based on a 

physical fingerprint. Lock -It -Up is 

said to make information com- 
pletely write -protected. The pro- 
tection scheme does not in- 
terfere with normal operations. 

Lock -It -Up is also available in 
an IBM PC version. Licensing 
begins at S495. Contact Double - 
Gold. Suite 29. 3900 Moorpark 
Ave. San lose, CA 95117. 1408) 
554 -9133. 
Circle 631 on inquiry card. 
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odula Corporation is 

releasing a S90 Modula -2 

compiler for the Macintosh this 
month. The compiler runs under 
the Macintosh's operating 
system. and it allows you to use 
the Macintosh's built -in graphics 
and mouse toolkit. 

This compiler generates an ex- 
tended version of M -code, 
which is a compact code de- 
signed especially for Modula. It 

interprets M -code programs at 
run time without disrupting the 
Mac's user interface. M -code 
benchmark programs that make 
heavy use of procedure calls 
and toolkit graphics are said to 
run 75 percent as fast as pro- 

Detailed 

grams compiled to 68000 native 
code on the Lisa and down- 
loaded to the Mac. 

The Modula -2 compiler is sup- 
plied with the basic I/O 
modules described in the book 
Programming in Modula -2 by 
Niklaus Wirth. You can write 
assembly -language routines and 
link them to Modula -2 

programs 
The Modula -2 compiler comes 

with I/O library and documenta- 
tion. For further information, 
call or write Modula Corpora- 
tion, 950 North University Ave., 
Provo, UT 84604, (800) 545- 
4842: in Utah, (801) 375 -7400. 
Circle 632 on inquiry card. 

Multiyear Real Estate Analysis 

DBM for lic 

recision Software s Super - 
base database- manage- 

ment and information -retrieval 
system for the Apple Iic por- 
table computer uses B+ direct - 
tree indexing for record access. 
This program offers menu - 
driven operation, direct com- 
mands to the database, or use 
of a user -programmable inter- 
face to create custom applica- 
tions packages within the Super - 
base environment. 

Apple Ilc Superbase costs 
$169. Contact Precision Soft- 
ware (USA) Inc.. Suite 1100. 820 
Second Ave.. New York, NY 
10017, (212) 490 -1825. 

Circle 634 on inquiry card. 

Real Estate Investor II for the 
Apple computer performs a 

detailed multiyear analysis of 
before- and after -tax cash flows 
and rates of return from any 
type of improved real estate. It 

offers nine different loan types 
and includes variable param- 
eters and eight depreciation 

methods. It computes return on 
investment. return on equity, in- 
ternal rate of return. and finan- 
cial management rate of return. 

Real Estate Investor II will also 
provide a detailed sale analysis. 
including sensitivity analysis, 
and produce a formatted multi - 
page report. Its written in 

AppleSoft BASIC The list price 
is S295. C language versions for 
the IBM PC, the Tandy 2000. 
Wang Professional. and CP!M- 
based systems are available. 
Contact REMS Software. 526 

Northwest Second St.. Corvallis. 
OR 97330.1503i 757 -8887 
Circle 633 on inquiry card 
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Moses 

Moses (Modula -2 Support 
Environment System) is 

the first product in TDI's 
Liberator line of Modula -2- 
based software. It is a portable 
operating system written in 

Modula -2 that requires only a 

conventional character -oriented 
video display. I28K bytes of 
memory. and a floppy -disk 
drive. 

The Moses package includes a 

Word Processor Runs 
on TI Professional 

RWbrd, a word -processing 
ackage first introduced for 

MC68000 and 990 series com- 
puters. is available for the TI 

Professional Computer and the 
IBM PC Made up of a group of 
integrated programs. R Word 
offers such features as mail 
merge. table mathematics. spell- 
ing check. and database capa- 
bilities. 

R Word combines eight dif- 
ferent color choices for creating 
backgrounds. reverse video, and 
underlined or highlighted text. 
A three -level file structure used 
for document organization con- 
tains 9 directories with 32 cate- 
gories in each directory and 32 

documents in each category. 
Complicated documents em- 

ploying headers. footers, tables. 
and footnotes can be produced 
with R Word. Its six text-editing 
modes are text, word. sentence. 
line. paragraph. and page. Mis- 
cellaneous features include 

Modula -2 compiler, a screen 
editor. a symbolic debugger. a 

modifiable menu -driven user 
interface with windows and a 

library of routines and utilities. 
The compiler and editor are 
linked so that compiler errors 
return the user to the editor 
with up to 128 errors flagged 
for ease of correction. 

The system is available for the 
Sage II and IV computers. with 

versions for other 68000- and 
16032 -based computers avail- 
able soon The price was not 
available at press date but was 
estimated to be between S2 50 

and S 500; source code for the 
system will be available at addi- 
tional cost For more informa- 
tion contact TDI Ltd. 29 Alma 
Vale Rd., Bristol BS8 4N1. 

England; tel (02721 742796. 
Circle 635 on inquiry card. 

automatic page numbering, 
table of contents. document 
assembly. on- screen formatting. 
automatic text alignment. global 
search and replace. screen 
prompts. and Help screens 

R Word requires 256K bytes 

BASIC Compiler Works Under FLEX /OS -9 

of memory and single or dual 
floppy -disk drives. The sug- 
gested retail price is 5395. Con- 
tact R Systems Inc. 11450 Page - 
mill Rd.. Dallas. TX 75241 1214) 
343 -9188 
Circle 636 on inquiry card. 

It-BASIC a BASIC -language 
compiler that converts 

BASIC programs to machine 
code, is now available for 
systems running FLEX. OS -9, or 
Color OS -9. Because compiled 
programs have less overhead 
than interpretive BASIC pro- 
grams. according to the manu- 
facturer. Lloyd I /O. you can ex- 
pect greater speed and larger 
programs and data files. 

K -BASIC has three general 
data types. REAL. STRING. and 
INTEGER. and four INTEGER 
sizes. 8. 16. 32. and 64 bit Its 
real numbers are I 5-digit preci- 
sion. with an exponent of ±99. 
Each type can be dimensioned 
and defined to absolute ad- 
dresses. K -BASIC has a variety 
of directives. statements. and 
functions not normally found in 

BASIC interpreters. Line 

numbers or labels are not re- 
quired on every line. Variable 
names are significant to 12 

characters. and labels are 
significant to 16 characters. 
K -BASIC includes debugging fea- 
tures and error processing 

K -BASIC is 5199. The manual 
alone is 515. Contact Lloyd I /O. 

19535 Northeast Glisan. Port- 
land. OR 97230. (503) 666 -1097. 
Circle 637 on inquiry card. 

CAD Package Aids 
Mechanical Engineers 

umicom's CAD 10 for its Sys- 
tem 830 is suitable for archi- 

tects, interior designers, 
mechanical engineers. and other 
professionals using diagrams 
and schematics. 

CAD 10 uses all of the System 
830's hardware, including its 

soft function keys, function keys 
Fl through F10, high -resolution 
capabilities. pixel -addressable 
graphics. and internal printer. 
The program addresses the 
80's color graphics chip direct- 
ly and expands the pixels from 
250.000 to 800.000 It permits 
easy transposition of floor plans 
and schematics, and diagrams 
or two -dimensional drawings 
can be displayed in as many as 
eight colors. 

You can draw symbols and 
transcribe them into scaled 
drawings. CAD 10 allows you to 
edit, update, and reorganize 
drawings. Its Delete function key 
lets you cancel the last element 
drawn, and the Next function 
key lets you search through 
your drawing and cancel or add 
to the design without starting 
from the beginning 

An alignment grid with sub - 
menu lets you design or copy 
any symbol at 10 times the ac- 
tual size, which improves ac- 
curacy. A drawing board with 
800 by 1000 raster points on 
the screen lets you assemble 
symbols into an actual drawing. 
Fifty symbols, with an average 
of 20 elements each, can be 
transferred from the symbol file 
to a drawing. CAD 10 parameter 
functions permit a choice of 
eight colors, the selection of 
four sizes of lines for pen - 
plotter printing, and rotation of 
symbols from 0 to 270 degrees. 
A zoom feature is provided. 

Utilities include a program 
that permits the assembly of in- 
dividual symbols stored in 
various data files into a new 
symbol set of a new data file. 
CAD 10 is 5595. Contact 
Sumicom Inc., 17862 East 17th 
St.. 'ILstin. CA 92680. (714) 
730-6061. 

Circle 638 on inquiry card. 
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IBM PC 128K 
(1) 360k 0500 Drive 

Diskette Adaptor Card 
Color Graphic Card 

10 Mb Hard Disk System 
$2995.00 

IBM PC 128K 
(1) 360k DSDD Drive 

Diskette Adaptor Card 
IBM Monochrome Card 

IBM Monochrome Monitor 
$2195.00 

IBM PC Portable 
(1) 360k DSDD Drive 

Diskette Adaptor Card 
Amber Display 

256K Ram 
$2450.00 

DISPLAY BOARDS MONITORS MODEMS 
LazerColor $199 Roland DG121 (comp) $129 Hayes 1200 Int $429 
Hercules Card 349 Roland DG122 (mono) 149 Hayes 1200 Ext 489 

QuadColor I 239 PGS HX12 RGB 495 Qubie Int 289 
PC Peacock 295 Max 12 Amber (mono) 195 Anchor 1200 289 
EXPANSION BOARDS Sakata 12" green 129 PRINTERS 
AST 6 -pac 64K 225 Sakata Color (comp) 295 Epson FX80 475 

Quadram EXIT 64K 245 Sakata Color (RGB) 495 Epson Fx100 725 
10Mb Hard Disk 899 EXPANSION ACCESSORIES Brother HR -15 575 
Baby Blue Il 599 64K Upgrade (9 /IC's) 50 Brother H R-25 750 

IBM XT 128K 

$3895.00 

TAVA SYSTEM ONE 
(2) 360K DSDD Disk Drives 

Keyboard 
(2) RS -232 Serial Ports 
(1) Parallel Printer Port 
Color Graphic Board 

Roland DG121s Monitor 

$1895.00 

TAVA SYSTEM TWO 
(2) 360K DSDD Disk Drives 

Keyboard 
(2) RS -232 Serial Ports 
(1) Parallel Printer Port 
Color Graphic Board 

Roland DG121G Monitor 
10 MEGABYTE HARD DISK 

$2795.00 

DEALER AND 
CORPORATE 

VOLUME PRICING 

501 W. Glenoaks Boulevard 
Glendale, CA 91202 
(818) 999 -1183 compumax 

master charge. 

% 1 -800- 421- 5775(ORDERs ONLY) (213) 644- 1140(CA.Order & INF.) 

CA 90250 STORE HOURS : 9:00 a.m. to 6:00 p.m.(Mon.-Fru.) 10:00 a.m. -5:00 p.m.(Sat.) 
:iura i rrfimit.r VVal!N î 12621 Crenshaw Blvd., Hawthorne, 

IBM TM Compatible XT Apple Compatible Products General Products 

Features: 
Intel 8088 CPU 
Intel 8087 Math Co- Processor (Option) 

,-Expandable on -board to 256K 
,-128K RAM w /Parity 8 IBM Compatible Expansion Slots 4 Channel DMA 8237 8 Channel Interrupt 8259 
,Mother Board dimension same as IBM PC 

Price: 
O Mother Board w/128K 

RAM and ROM 3475.00 
Computer Cabinet $99.00 
83 Keyfull -funtion Keyboard .... $120.00 

CI 100 WATT Power Supply S 130.00 
Monochrome Graphic Card 

w /Printer Port $350.00 
O Color Graphic Card 

(Display 16 colors) $199.00 
FDD Controller Card w /Cable ... $149.00 
Parallel Printer Card $75.00 
Dual ASYNC & RS232 Port $99.00 

O 320KB DS /DD Slimline 
Disk Drive $189.00 

O SAM WOO IBM Style Amber or Green 
Monitor(CompositeVideo) $99.00 

L] IBM Parallel Cable 10' $29.95 
O IBM Prototype Board (SUN -208) $19.50 
O MICROLOG Z -80B Co- Processor, 

Multi- funtion (Run CP /M80 Software) 
$499.00 

rl Apparat EPROM Blaster $129.00 
!-1 IBM Up -Grade Kit (4164) 

$44.00 /per K t 

SUN Z80 Card (w /o Software) $55.00 
SUN 80 Column Card (w /Soft switch) $97.00 
PowerSupply(5Amp) $59.95 
Cooling Fan $42.00 
Apple Compatible Disk Drive (sllmllne)$175.00 
Parallel Printer Card $39.00 
Floppy Disk Controller $47.00 
EPROM Programmer (2716, 2732, 2764) 

$75.00 
APPARAT PROM Blaster S119.00 
ALS Z -Card (Z80 CPU) S149.00 
ALS 80 Column Card S159.00 
AFDC -1 Floppy Disk Drive Controller .. $55.95 

Run DOS 3.3t with any standard Shugart 
compatible 51/4 Disk drive (2 drives per 
card, Does not read 1/2 track) 

Apple Prototype Board (SUN -722) $5.95 

S -100 Products 

SAM WOO HIGH RESOLUTION 

6 

22 MHz Bandwidth 
Composite Video 
Anti -glare Screen 

Passes FCC.UL Approved 
,,1000 Lines or 132 Charactors 

AMBER or GREEN 

DISPLAY 

L 
vV 

yV 

Across 

$99.00 
RAM 4164 -150NS or 200NS $4.95 
51/4 Diskette. SS /DD Soft sector 

Box of 10 ea $15.50 
51/4 Diskette DS /DD Soft sector 

Box of 10 ea $23.00 
80 CPS Dot Matrix Printer (CP -80) .. S245.00 

64K Static Memory Board (6116) 
w/o RAM A & T $155.00 

64K Static Memory Board (6116) 
w /RAM A & T $339.00 

Uses 6116 CMOS RAMS, 1/2 Amp Max, 
w /64K @6MHz Extended Addressing, Bank 
Select 4 -16K Blocks, 2716 EPROM can 
replace any 6116RAM, 8 Bit IEEE 696. 

SBC -880 Single Board Computer 
(Z80A) A & T $149.00 

UFDC -1 51/4 and 8 Floppy Disk Controller 
(BIOS available) A & T $245.00 

Clock /Calendar A & T $115.00 
Prototype Board (SUN -721) $9.95 

TTL IC, ROM, RAM & CPU CHIPS, CONNEC- 
TORS & IC SOCKETS ARE AVAILABLE, 
PLEASE CALL !! 

TERMS VISA, MASTER Card, C.O.D 
(Cash or Certified Check Required). Check 
(Allow 2 -3 WKS for Clearing) Shipping & H/C 
$3.00 for 3 Lbs plus $0.50 for each add Lb. 
Calif. residents add Calif. Sales Tax. 

IBM & Apple are registered trade mark of IBM 
& Apple 
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WAVE MATE UNBEATABLE VALUES 
Highest Performing 
mziiT . SBC 
4 Mhz Z80 -A CPU, DMA, 

CTC, DART, PIO 

128KB Bank Selected RAM: 
4K -16K EPROM 
DMA FDC for 51/2", 8" and 
31/2" drives 
Two RS -232 serial ports; 
Centronics printer port; 
SCSI hard disk interface 
+ 5 volts only at 1.75 amps; 
no adjustments; 8" x 10.7" 
size 
CP /M Plus (3.0) included: 
2 -user MP /M II optional 

SUPER 
17J'll1ET SBC 
All BULLET SBC features are 
included 

Additional 128KB RAM (256 
KB total) 
Additional 2 RS 232 serial 
ports (4 total) using SIO 
MP /M II for 2, 3, and 4 us- 
ers included 

Z -80 Micros Available 16 -Bit Performance 8 -Bit Price 

CP /M Plus included $449 

CP /M Plus & MP /M II Included $995 
APOLLOMARKETING (A division of Calif. Digital) 

22048 Sherman Way #316 Canoga Park, CA 91303 (818) 883 -8390 TELEX 194369 
In U.K. call: (021) 471 -1999 In Germany call: (089) 48.37.74 

EVELIT IV 
BULLET SBC with CP /M 
Plus (3.0) 

Two mini floppy drives 
with 1.6MB formatted 
capacity 
Compact enclosure with 
power supply and cables 

SUPER 
MILLET 510 
SUPER BULLET SBC with 
CP /M Plus (3.0) & 4 user 
MP /M II 

10MB hard disk with 
800KB floppy for back up 

Compact enclosure with 
power supply and cables 

CP /M Plus included $1149 

CP /M Plus & MP /M II included $2595 
Quantity discounts available OEM and dealer inquiries welcome 
C -BIOS source codes and schematic available All Wave Mate 
manufactured products have a limited one-year warranty 
VISA, MC, Cashier Check or Money Order accepted 
"BULLET" and "SUPER BULLET" are Trade Marks of Wave Mate, Inc. 
"CP /M Plus" and "MPIM H" are Trade Marks of Digital Research, Inc. 

Savings!, 
DO IT YOURSELF! 

An IBM° PC /XT Compatible 
To start, you need a high -quality Switching Power Supply and a heavy duty Mainframe 

to cabinet your Cpu Board, Power Supply, Cards, Drives, etc. 

#HSC 130 -40 
$179.00/ea. 
130 WATT. 

Switching Power Supply 

+5V/15A, + 12V/4.2A, - 12V/0.25A, -5V/0.3A 
Built -in Fan 
Power Switch 
Cables w /Connectors for Cpu Board 
2 Switched AC Outlets for Printer & 

One Full Year Warranty 

Cabinet Heavy duty welded steel 
only 2 Full or 4 Half Height 

.$99.00/ea Disk Drives allowed 

Model AFC -630 IBM® Look -alike 

DEALER & OEM's INQUIRY INVITED 
FOR TRON CORP. 
4447 ENTERPRISE ST. 
FREMONT, CA 94538 

Dealer & OEM 415 -490 -8403 
415 -490 -8171 

TLX 176632 
800 -821 -9771 

and 4 Disk Drives 
Monitor 

64K D-RAM 
150ns-200ns 
$49.00/9 pcs. 

765AC 8272A 
8275 8237A -5 

8284A 
TMS 9980 
$19.00/ea 

Terms: Shipping immediately from stock usually, or within 4 weeks if run out of inventory. Minimum $5.00 shipping + 
Personal check requires 2 weeks clearance before shipping. 6.5% sales TAX required for CA. residents. 

handling. 

Circle 356 for Dealer inquiries. Circle 357 for End -User inquiries. 
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10? 

Red Hot 
Special I 

cos 
IDS li 9 \s, Novation 

D° J -CAT 

Originate/Auto 
BPS Modem 

Originate /Auto Answer 

S Call Sizzling SCall 

I 

I 

I 

I 

I 

I 

It's True -We Did It ! 
Don't be foolish. Buy Direct! 

Looking for a printer? The OKIDATA 82A for $300 will put an end to that! 

JE 1 EAGLE 

VIN 

4:_ 
OUR PC FLYS 

IBM Compatible 

Simply a better PC. All models 
available for immediate delivery 

Call Lowest S 

SPIRIT Call Best Seller 

Mannesmann Tally 
Standard - 7 x 9 160 CPS 

NLO - 40 x 18 40 CPS 

2K Buffer and Tractor Standard 

160 L 80 col Call Best Seller 
180 L 132 col. Call Best Seller 

LOWEST Price In U.S. 

Proportional Spacing 

8 Character Styles 

200 CPS Bi Directional 
Color Optional 
Sheet Feed Graphics 
3.4K Buffer 

Prism 80 

Prism 132 and Micro Prism 

`` 

ALTOS 
PANASONIC 

TELEVIDEO 
SANYO 
TOPAZ 

TRANSTAR 

FREEDOM 

HAYES 

NOVATION 
VDS 

EAGLE 
RITEMAN 

OMNITEC 
VENTEL 
AMDEK 

BMC 
MICOM 

DATASOUTH 

TAXAN OKIDATA 
DIABLO SOFTWARE 

NEC COMREX 
EPSON DAISYWRITER 

STAR GEMINI JUKI 
ERA-2 WYSE 

Use Your AMERICAN EXPRESS CARD! 
For Price Quotes and Ordering Call: 

1 -800- 328 -8905 
For Technical Information and 

Arizona Orders, Call: 
602 -949 -8218 

For Shipping and Order Status Information, 
Call: 602 -990 -7556 

LIBEIT YI GROUP, Inc. 

4231 Winti.td Scott Pi.z9cott.d.fe. AZ ee261 

WIDGET 

ADDS 
DEC 

C. ITOH 
SILVER -REED 

MANY OTHERS 

Everything in 
computer related 
products: 

Computers 
Modems 
Printers 
Software 
Monitors 
Terminals 
Accessories 

Paces hued reflect a cash discount anO are subject CO Change without notice We welcome Cemt.ed and Cash,,, Checks. Bank Wire% and Money Orders CODs are Shipped with a m.n. om C OD 
charge Allow 3-7 days for personal checks to dear Product is subject to availab.ltty Equipment h in factory sealed boxes with manufacture r's warranty There wdl be a re- stocking charge for returned 
merchandise Call first lot an RAM number Software not warranteed for suitahlrry No return Of Software which has been Opened Add 2% for shrpprnq 8 handling charges (minimum 52 WI All equipment 
shipped FOB Scottsdale. Ar8S2Sl 

OPF 
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MEGA-BYTES FUR rT1`Bß0BIJMETS 
erspand goer systemshrink goer cost. 

Why pay more for top quality products when ou prices are consistently among the lowest anywhere? 
We invite you to compare prices, then call us. 

MISC. PERIPHERALS SALE PRICE 
HAYES SMARTMODEM 1200B (IBM -PC) $399.50 
HAYES SMARTMODEM 1200 (RS -232) 489.50 
HAYES CHRONOGRAPH 189.50 
ROLAND DG XY800 6 PEN PLOTTER 799.50 
BAUSCH &LOMB DMP -29 PLOTTER 1885.00 
PENCEPT PENPAD 320 900.00 

EPSON PRINTERS SALE PRICE 
MX-100 $475.00 
FX -80 489.00 
FX -100 689.00 
RX -80 309.00 
RX -80 F/T 375.00 
LQ-1500 1135.00 

COMPUTERS AT LOW PRICES 
CALL FOR CONFIGURATIONS 

AND OPTIONS 
MEMOTECH MTX -512 

SHARP PC -5000 PORTABLE 
LEADING EDGE PC 

IBM PC -XT 
PRINCETON GRAPHICS SYSTEMS 
HX -12 L.mit - One to a Customer Cash Pr ce $459.00 

DYSAN DISKETTES (Boxes of 10 each) SALE PRICE 
GREAT LAKES (PEGASUS) HARD DISK SYSTEMS 

10 MEGABYTE INTERNAL 
SALE PRICE 

$1149.00 
104/1 51 /4" SINGLE SIDE, SINGLE DENSITY $31.20 10 MEGABYTE EXTERNAL 1295.00 
104/1D 5'/4" SINGLE SIDE, DOUBLE DENSITY 32.98 23 MEGABYTE EXTERNAL 1895.00 
104/2D 51/4" DOUBLE SIDE, DOUBLE DENSITY 38.99 40 MEGABYTE EXTERNAL 2449.00 
3740/1 8" SINGLE SIDE, SINGLE DENSITY 32.39 65 MEGABYTE EXTERNAL 3249.00 
3740/1D 8" SINGLE SIDE, DOUBLE DENSITY 40.19 140 MEGABYTE EXTERNAL 4995.00 
3740/2 8" DOUBLE SIDE, SINGLE DENSITY 40.19 TAPE DRIVE 23 MEGABYTE INTERNAL 950.00 
3740/2D 8" DOUBLE SIDE, DOUBLE DENSITY 46.89 TAPE DRIVE 23 MEGABYTE STAND ALONE 1249.00 

ORDERS ONLY 800-858-4810 
IN CALIF. 800- 821 -6662 

i- COMMERCIAL BUSINESS SYSTEMS r 

2858 S. ROBERTSON BLVD., LOS ANGELES, CA 90034 L 41p 

ra,t 

Phone orders accepted on Visa and Mastercard only. California residents add 6.5% sales tax. No C.O.D. Actual shipping and handling charge added to all orders. 
Prepaid orders as follows: Money orders or cashier's check -merchandise shipped upon receipt. Personal checks must clear before shipping. 20% restocking fee. 

Prices and availability subject to change. $100 minimum order. 

INFORMATION 
(213) 559 -0596 

SUNNY LOW LOW COST 

POWER SUPPLIES 
(LINEAR & SWITCHING) 

FOR S -100, DISK DRIVES 
N0. 806 & No. 516 Mainframes Kit 1, 2 & 3 for S -100 R2, R3far 2 Drives(Floppy8Hare) 

S-100 & DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, 6 OUTPUTS, ADJU. & FUSES PROTECT. 
ITEM +5V OVP -5 or -12V +24 or +12V +8V +16V SIZE W x D x H PRICE 

S3 12 SLOT & 2 FLOPPY 5A 1A 5-7A PEAK 13A 3A 10" x 6" x 5" 105.95 
(1 Floppy & 1 Hard Disk) 

S4 6 SLOT & 2 FLOPPY 4A 1A 4 -5A PEAK 8A 3A 8Ve" x 5" x 04' 95.95 

DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. 
!li 

ITEM IDEAL FOR +5V OVP -5 or -12V +24 or + 12V +8V Unreg. 4 12V SIZE W x D x H PRICE S3 S4forS- loo &2Drives 

R0 2 x 8" SLIMLINE 2.5A 2.5A - 5A Peak 5" x 4" x 4" 51.95 
R 1 2 x 8" or 2 x 5'/4" DISK 4A 1A 3A - 5A Peak 2A 8" x 4" x 33/4" 56.95 
R2 [x 8" (or 51/4") FLOPPY 6A 1A 6A - 8A Peak 10" x 47/a" x 31/4" 71.95 
R3 Lr lx Floppy & lx HarJ 6A 1A 6A - 8A Peak 1A 9" x 61/4" x 41/e" 98.95 

AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES 8.00 

S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) 
ITEM (IDEAL FOR) +8V -8V .16V 16V +28V SIZE: WxDxH PRICE 

KIT 1 

KIT 2 

KIT 3 

15 CARDS 
20 CARDS 

DISK SYSTEM 

15A 2.5A 2.5A 12" x 5" x 47/e" 54.95 
25A --- 3A 3A --- 12" x 5" x 47/e" 61.95 
15A 1A 3A 3A 5A 131/2" x 5" x 47/e" 69.95 

SHIPPING FOR EA. PWR SUPPLY: $5.50 IN CALIF; 
$8.00 IN OTHER STATES;$18.00 IN CANADA. 
FOR EA. TRANSFORMER: $5.00 IN ALL STATES; 
$12.00 IN CANADA. CALIF. RESIDENTS ADD 

6 5% SALES TAX. 

6 SLOT MAINFRAME ASSY. & TESTED ONLY $299.95 + SHIPPING $18.00 
EACH MAINFRAME (ITEM NO. 806 OR 516) CONTAINS. EMI FILTER FUSE HOLDER AC POWER CORD POWER SWITCH & INDICATOR 
RESET SWITCH 442' COOLING FAN S -100 8US 6 SLOT CARD CAGE (110/220 VAC, 50/60 HZ) POWER SUPPLY FOR DISK DRIVES & S -100 
SLOTS 2 EA. DC POWER CABLES WITH CONNECTOR AND MOUNTING HARDWARE FOR DISK DRIVES 9 EA. CUT -OUTS: 7 FOR DB25 
CONNECTOR, 1 FOR 50 PIN CONNECTOR & 1 FOR CENTRONICS CUSTOM FINISH & LOGO -LESS COMPACT SIZE LIGHTWEIGHT, 28 LBS. 
ITEM #806 FOR 2 EA. 8" THINLINE FLOPPY (TANDON TM848 -1 & 848 -2 OR EQUIV.), OR ONE HARD DISK, POWER SUPPLY: +BV /8A, ± 16V /3A, 

5V /5A OVP. -5V /1A & 24V/5A SIZE: 12 "(W) x 19.5 "10) x 9.8 "(H). 

'SPECIFY VOLTAGE WHEN ORDERING 

MAILING ADDRESS: ® P.O. BOX 4296 
L TORRANCE, CA 90510 

TELEX: 182558 

SUNNY INTERNATIONAL 
(TRANSFORMERS MANUFACTURER) 

(213) 328 -2425 MON -SAT 9 -6 

No. 806 
Mainframe 

SHIPPING ADDRESS: 
221291/2 S. VERMONT AVE 
TORRANCE, CA 90502 
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EXIP3TEK 
24 -HOUR WATTS 

"WE TURN AROUND FOR YOU 
800 -528 -8960 Including Alaska and Hawaii 

91 

CUSTOMER SERVICE (602) 482 -0400 2017 E. CACTUS PHOENIX AZ 85022 
All prices are tor cash. cashiers check or mo ey order. Allow 3 weeks bank clearance tor personal checks. C.O.D.'s, Visa /MC, and P.O.'s accepted t additional charge. Prices subject to change. 

Returns must have authorization number (call 602 -861 -1141) and are subject to a restocking charge. 

TERMINALS 
Adds 

A -1 Green $485 
A -2 Green 490 
Viewpoint 60 619 

Hazeltine 
Espirit I 485 
Espirit II 540 

Qume 
QVT 102 Green 535 
QVT 102 Amber 550 
QVT 103 Green 840 
QVT 103 Amber 850 

Televideo 
910 + 549 
925 699 
950 899 
970 975 

Wyse 
Wyse 100 680 
Wyse 300 1020 
Expirit III 735 

Visual 
Visual 50 Green 599 
Visual 55 Green 720 

Zenith 
Z -29 629 

FOR IBM PC PRINTERS 

COMPUTERS 
Altos 

580 -20 3629 
586 -20 5549 
586 -40 Cal 
986 -40 Cal 

Columbia Cal 
Eagle Cal 
Franklin Cal 
Quasar Cal 
NEC Portable Cal 
Northstar 

Advantage 2160 
Advantage w /5MB 3345 
Advantage w /15MB 4315 

Televideo Systems 
802H 4210 
803 1815 
1605 IBM Compatible Call 
806/20 4775 
800 A (user station) 999 
Teleport Call 

Zenith Call 

MONITORS 
Amdek 

Video 300 GREEN 129 
Video 300 AMBER 145 
Color 1 Plus 225 
Color II Plus 425 

Comrex 
9" Green 69 
9" Amber 69 

NEC 
JB 1201 155 
JB 1260 115 

Taxan 
12" Amber 125 

Zenith 
12" Green Screen 95 
12" Amber Screen 120 

IBM PC Call Save S Mlcropro 
AST Research WordStar /MailMerg,3 349 

Six Pak Plus -from $279 InfoStar 299 
Combo Plus II -from 279 SpellStar 159 
Mega Plus -from 309 CalcStar 99 
I/O Plus -from 139 Microstuf 

Ouadram Crosstalk 105 
Quadlink 489 Microsoft 
Quadboard 289 Multiplan 159 
Quad 512 Plus 249 Ashton Tate 
Quadcolor 229 dBASE II 389 

SOFTWARE Friday! 185 
Lotus Ram Memory 

1 -2 -3 $319 4164 -150 59/9 per set 

$6300 
Transient Protection With 

A Solid Reputation'" 

General 
Semiconductor s,,1 

-, Industries, Inc. s-n 

ADP 

MODEMS ACCESSORIES 
Anchor 3M 

Mark I (RS -232) S 79 51/4" SS /DD.. 
51/e DS /DD (96TPQ 

19 /Box 
45 /Box 

Mark II (Atari) 79 Memorex 
Mark Ill (TI -99) 109 51/4" SS /DD 19 /Box 
Mark IV (CBMIPET) 125 51.4" DS/DD 24 /Box 
Mark V (Osborne) 95 

Elephant 
5 :e SS SD 16 /Box 

Mark VI (IBM -PC) 169 51/4" SS /DD 22/Box 
Mark VII (Auto Ans. /Auto Dial) 119 5'/4" DS/DD 28/Box 
Mark XII (1200 Baud) 299 Head 

TRS -80 Color Computer 99 51/4" Disk Head Cleaner (2 Disk) 
51/4" Disk Head Cleaner (1 Disk) 

14 
9 

9 Volt Power Supply 9 Koala Pad 
Hayes Commodore 64 69 

Smartmodem 300 219 Apple 79 

Smartmodem 1200 479 IBM 
Kraft 

89 

Smartmodem 12008 459 Joystick........... .... ............................... 41 
Micromodem II 265 Apple Paddles 34 

Micromodem I Plus 299 IBM Paddles 34 

Micromodem IIE 269 
IBM Joystick 

Print Wheels 8 Ribbons 
46 

Micromodem 100 299 All Types CaN 
Smart Com II 89 
Chronograph 199 DISK DRIVES 

Novation CDC 
J -Cat 99 51/4 "9409 -DS.DD 379 
SmartCat 103 179 Tandon 
SmartCat 103/212 
AutoCat 

399 
219 

51/4 "TM 100-1-SS/DO 160K 
5'/4" TM 100 -2A DS /DD 320K 
TM101 -4(96 TPI Quad Den) 

150 
225 
339 

212 AutoCat 549 8" TM848- 2(DS /00) 1.2 MG 400 
Apple Cat II 249 Indus 
212 Apple Cat 569 GT -Apple . 239 

. 

Apple Cat 212 Upgrade 309 
GT AI ah 

Micro-Sci 
349 

Cat 139 A -2 (35TR) 189 
D -Cat 149 A -20 (35TR) 169 

PC -Cat 339 A -40 (40TR) 269 

U.S. Robotics Rana 
Elite I ..... 249 

212A Auto Dial 469 Elite II 399 
Password 375 Elite Ill ................. ............................... 509 

1000 ......... . 319 

"STRONG ENOUGH TO STAND ON" 

LOCKING FILE CASE 
Can Stack, 

Hang on Wall, and 
Has Carrying Handle. 

SPECIAL 9 890 

Comrex 
ComWriter II 

Letter Quality $459 

C. Itoh 
Pro -writer I 

(8510A) Par 319 
Pro -writer 

(8510A) Serial 419 
1550 Parallel 499 
1550 BCD SERIAL 549 
F -10 40CPS (Letter (Dual.) 899 
F -10 55CPS (Letter Chat) . 1179 
A -10 20CPS (Letter (Dual.) 449 

Daisywriter 
Daisywriter 2000 999 
Daisywriter Cable 40 

Datasouth 
DS 120 595 
DS180 1155 
DS220 1590 

Diablo 
620 (25CPS /Serial) 875 
630 (40CPS /Multi -F) ... 1710 

IDS $ave S 

Juki 
6100-18 439 

Mannesman-Tally 
160L 589 
180L 829 

NEC 
3550 (For IBM PC) 1499 
3510 1219 
7710 1649 

Qume 
1140 W/IBM Interface . 1359 
1155 W/IBM Interface . 1489 

Riteman 
Portable 279 

Star Micronics 
Gemini 10X Call 
Gemini 15X Call 

Silver Reed 
EXP 550P 575 

Transtar 
120 P 499 
315 Color Printer 499 

Sheet Feeders & 
Tractors Call 

SPECIAL PRICES 
Okidata Save S 

Epson Save S 

Toshiba (1351) Save S www.americanradiohistory.com
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CALL FOR 
QUANTITY 
PRICING 

DISPLAY MONITORS 
USI 
P12112 "Green) $ 110 
P13112" Amber) 110 
AMDEK 
V300G, 12" Green $ 119 
V300A, 12" Amber 139 
V310A for IBMPC 159 
Color I, 13 "ColorComposite 289 
Color II, RGB 399 

182Ú^W(12 "Green) S 89 
9191 Plus 229 
NEC 
JB1201M,80col S 149 
JB1205M(A)w /audio 149 
JC1216RGBHi- ReslBMcomp 389 
TAXAN 
IBM Green Monochrome #121 $ 155 
IBM AmberMonochrome #122 159 
RGB IBM w /cable #420 469 
RGB Super Hi -Res #415 425 
RGB /Comp. Med. Res. #210 299 
PRINCETON GRAPHICS 
HX12,RGBforIBM $ 469 

OLYMPIC MARATHON 
SALE CONTINUES - SAVE SSS 

* * GOLD MEDAL SPECIALS* * 
* * * * * * IBM * * * * * * 
IBM PC, 64K, 1 Drive $1550 
IBM PC, 64K, 2 Drives 1745 

* * * ** TEAC * * * ** 
55B, 1/2 Height, 320K $ 159 

* * 64K MEM. UPGRADE * 
64K, 150ns, 1 yr. war $ 48 

* * ** TANDON * * ** 
TM100 -2 for IBM PC $ 179 
TM 65 -2,1/2 Height, 320K 189 

* * * ** CITOH * * * ** 
Prowriter 8510AP,120 cps $ 325 
* * ** OKIDATA * * ** 
M L93P,160 cps, Corr. Qual $ 639 
ML92P,160 cps, Corr. Qual 419 

FREE 2Piece, Anti -Static Dust Cover with Purchase of IBM PC or XT 

PRINTER ACCESS. 
ORANGE MICRO 
Grappler + S 112 
Buffered Grappler +, 16K exp.64K 169 

FOURTH DIMENSION 
Par.Card &CableforApple S 49 

TRACTORS 
Okidata for 82A & 92 $ 49 
Juki Bi-Directional 129 

PRACTICAL PERIPHERALS 
Mic /Buf IIP, 16K $ 145 
Mic /Buf IIS, 16K 149 

CABLES 
Any Computer to Parallel Printer $ 29 

PERSONAL SYSTEMS 
APPLE 
ApplellE Starter System $1195 
SANYO 
MBC550.2 wit Drive &sftwr $ 945 
MBC555 -2 w/2 Drives & more sf twr 1250 
TAVA 
1 Par. & 2 Ser. Ports, 128K, 2 - 320K Drives, 
Color Card $ 1725 

DISK DRIVES 
SIEMENS 
FD100.8 $ 145 

Drives Far Apple & Franklin 

IBM /APPLE ACCESS. 
MICRO sci 

$ 189 A2 

AST RESEARCH 
Six Pak Plus $ 269 
Mega Plus I I 279 
MICROMAX 
Viewmax 80E, 128K 80 Column Card 
for Apple lIE $ 129 
80ColumnCardfor Apple ll &II+ 139 
PC PEACOCK 
ColorGraphlcs Card w(Printer Port .S 269 
PARADISE 
Multif unction Board $ 299 

QUENTIN RESEARCH 
Apple Mate $ 199 

RANA SYSTEMS 
Elite I $ 229 
Elite!! 349 
Elite!!! 429 

PANASONIC 
1/2 Height 360K $ 165 

JMR 
JMR 100% AppleComp. Drive $ 179 
Controller Card 55 

PRINTERS 
OKIDATA 
ML82A,10 "carriage S 298 
ML83A, 15" carriage 539 
ML92P, 160cps 419 
ML93P, 160cps 639 
C. ITOH 
Prowrlter8510AP,120cps 325 
Prowriter II 1550AP,15" 120cps 545 
Starwriter F10- 40PU,40 cps 969 
EPSON 
RX8OFT, 120 cps S 359 
FX80, 10" 160 cps 485 
FX100,15 "160cps 699 
JUKI 
6100L015 ", 18 cpsw /propor.spac $ 439 
STAR MICRONICS 
Gemin110X,120cps S 265 
Gemini 15X, 120cps 379 
MANNESMANN TALLY 
160L,160cps S 575 
PANASONIC 
1091 w/rractor, 120cps, 1 yr.war 5 369 
BROTHER 
HR 15 $ 399 

IF YOU SEE IT ADVERTISED 
FOR LESS, CALL US FIRST 

FOR LOWEST QUOTE! 
MAIL ORDER: 

12841 S. Hawthorne Blvd . No 585 
Hawthorne, California 90250 /ORDER DESK:1 
0 1213] 5 14-901 9 
Mon.-Fri. 8 a.m. to 6 p.m. 

Satu day 11 a.m. to 3 p.m. 
We accept VISA, M.s. C.rd, COD fredeprieiti 
Certified Media or wire Tr.n.nr.. Shipping 
minimum $4.00. eon. 5.n,. .i wet to beck order. 
CA Rea add SX% T... perk.. .him, tc chi.q.. 

i i-is di ái ai i)i iÌ " i 2iT ' i) /l-/I _1-:=/l _1-I=/.í=I l.-. WHERE YOUR BUCK 
TAKES A BIGGER BYTE 

1:, 

COMM CR -II EPSON RX -80 

$ 399 $ 289 
SYMPHONY PMDEK 310A 

$ 495 $ 159 

IBM P.C. - 256K RAM. 2 

360K DRIVES, COLOR CARD 6 
HIGH RES. MONITOR...32499 

COLUMBIA 1600 -1 - 128K RAM 

2 ea. 320K DRIVES. 2 SER.G 

1 PAR.PORTS,CLOCK /CALENDER 
COLOR CARD, G CRIES W /FREE 
$2000 SOFTWARE PKG...$2495 

TELEVIDEO TPC 1 PORTABLE. - 
64K RAM, 2 ea.360K DRIVES 
CP/M W /GSX GRAPHICS DRIVER 
9IIONITOR U/640 X 240 RES. 
PAR.6 SER.PORTS.FREE INTE- 
GRATED SOFTWARE PKC..$1695 

HARD DISKS 
(W/ CONTROLLER) 

RANA 5 MB $849 
PEGASUS 10 Mß$1149 
I -2 21 MB....31795 
PEGASUS 40 Mß$2445 

PRINTERS 
PROWRITER $359 
BROTHER HR- 15 $419 
DIABLO 620 $875 
EPSON FX- 80 $499 
EPSON FX- 100 $699 

JUKI 6100 $449 
OKIDATA 92P $459 
TOSHIBA P1351$1395 

NEC PC 8201A 

$ 475 
BROTHER HR -25 

$ 675 
MONITORS 

A11DEK COLOR 1...$279 
A11DEK COLOR II..$419 
BMC 12AÚ $89 

PRINCETON HX- 12.3499 
PRINCETON SR- 12.CALL 
" MAX -12 $199 
SAKATA SC- 1000...$99 
SAKATA SC-100 $279 
TAXAN 420 509 

MODEMS 
ANCHOR MARK VI $179 
" VOLKSMODEM..$65 

HAYES SMART 300.$219 
" SMART 1200B.$419 

EPSON LQ -1500 

$ 1275 

ANCHOR MARK XII 

$ 269 

MICROMODEM IIE....$229 
PROMETHEUS PRODUCT'S 
PRC1100EM 1200 $389 
RIXON R212A $459 
US RBTCS PASSWORD $475 

IBM PERIPHERALS 
AST SIX PAK PLUS $274 
AST MEGAPLUS $299 
P.C. MOUSE $239 
PERSYST COLOR CARD$239 
PERSYST MONO CARD.$249 

OUADCOLOR 1 $209 
TECMAR CRAPH.CARD $279 
" GRAPHICS MASTER$529 

TOSHIBA P1340 

$ 795 
dBASE IlI 

$ 495 
SOFTWARE 

ASHTON TATE FRIDAY..$209 
' " FRAMEWORK..CALL 

CONT. HOME ACCT....$109 
HARVARD PROJECT MGR.$279 
IUS EASYWRITER 11... $289 
MICROSOFT MULTIPLAN. 189 
WORDSTAR PRO- PACK...$399 

G.WRHTE, FILE, $1090ea. 

SORCIM SUPERCALC 3..149 
WORDPERFECT $299 

IBM 64K UPGRADE 
W/PARITY____$46 

WE CARRY ALMOST EVERY COMPUTER /PERIPHERAL LINE 
PRICGE 

SUBJECT 
PREPAID 

O CHANGE CALL ONLY CALL 1 (800) 841-6414 MINIMUM SHIPPING 4.U0 
P.O. BOX 1048 SLC, UT 84110 AMMEMMI 
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Ideal for 

rnma-BoanD, 
COMPUTERISTS 
OEM MANUFACTURERS 
DEVELOPMENT LABS 
UNIVERSITIES 
INDUSTRIAL 
APPLICATIONS 

THE ULTIMATE OEM /PC 
COMPATIBLE SINGLE 
BOARD COMPUTER 

DEALERS AND OEM MANUFACTURERS 
QUANTITY DISCOUNTS AVAILABLE 

Eight Compatible 
I/O Interface 
Connectors 
(Full PC compatible) 
(compatible with all 
IBM -PC* plug -in cards) 

Special J1 
Interface 
(Allows horizontal mount- 
ing of compatible expan- 
sion cards for easy bus 
expansion and custom 
configuring) (Board has 
62 pin gold plated compat- 
ible connector) 

Standard Key- 
board Interface 
(Full PC compatible) 

tat 
FULL IBM - PC* 
COMPATIBILITY! 

Hardware Reset 
(Overcomes reset flaw 
in PC) 

Power Connector 
(Full IBM* pinout 
compatible) 

Extended ROM 
Capability 
(Runs all compatible PC 
ROMS) (Jumper program- 
mable to accommodate all 

popular 8K, 16K, 32K and 
64K ROM chips and NEW 
EE ROMS! VPP power pin 
available for EP ROM 
burning!) (External 
VPP voltage required) 

Board Size 
10.5 inch X 13.5 inch 

......./ 

r 
I, ..11tr S. ' . .d 1\ _ --17 

-sk 

- 
a. - rr.--- `\` 

8088 Processor 
(Same as PC) 

8087 Numeric 
Processor 
(Same as PC) 

3 - 4-/ . 

4 
i..+waie. ..S 1 

Peripheral 
Support Circuits 
(Same as PC) 

Configuration 
Switches 
(Same as PC) 

Full Mega -Byte Ram Capacity! 
On board! 
(With parity) 

256K Bytes using 64K chips 
01 Mega Bytes using 256K chips 

ONLY! 

$999 
Evaluation 
Board Kit 

o 

Speaker /Audio 
Port 
(Same as PC) 

Wire Wrap Area 
To facilitate special custom 
applications! 

ORDER NOW!!! 

5 
ma- Evaluation Board Kit! 

(Blank board with full assembly 
instructions and parts list.) 

MEGA- BOARDTM with full assemb y instructions 
O USERS MANUAL with theory of operation, 

schematics, block diagram, application notes 
MEGA- BIOSTMfully compatible MS- DOS /PC -DOS BIOS 

$99.95 

$19.95 
$29.95 

TM 

PVC DISPLAY 
TELECOMMUNICATIONS 
CORPORATION 

Includes highest quality PC board 
with gold plating, silk screen, 
solder mask 

ORDER NOW!!! 
SATISFACTION GUARANTEED! 

10 -day money back guarantee if not completely satisfied 

4100 SPRING VALLEY ROAD 
SUITE 400 
DALLAS, TX 75234 
(214) 991 -1644 

TERMS: Shipment made 2 to 5 weeks from 
receipt of order. VISA, MC, money order, 
company check accepted. COD'S require 
$25 deposit. Balance UPS COD. Please 
add $2.00 shipping and handling per order. 

*IBM and IBM PC are trademarks of International Business Machines 

Circle 109 on inquiry card. 
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PAL, EPROM 

PROGRAMMERS 

& UV ERASERS 
FROM $49.95 

LOGICAL DEVICES INC. 

Zfllre4e R eliaGiGty and 
eialoste4, Supticazt 

N, 4 crfssu,dt , 
ftijaiastce 

SEE OUR AD ON PAGE 32 

ORDER TOLL FREE 

1- 800 -EE1 -PROM 
(1- 800 -331 -7766) 

Circle 86 on inquiry card. 

'IBM® PC Compatible 

apc 0 l Ipupeuri 
E PROMS Call' Lowest Prices Anywhere 

'4164- 150/200. 480 
2764 -250 675 
6116 -P3 499 
HMM 256K Call for quote 
IBM' PC, XTs... Cheapest anywhere 

Disk Drives: (FOB. Tampa) 

'TM -100 -2 16995 
'Hatt- Heights -2 16995 
'10 mb Microscience w /cable 
& controller 89999 

Add $3 95 shipping to all orders Prices subject to 

change PO 's on approval C OD OK All new. no 

surplus. no seconds. QUANTITY DISCOUNTS 

4920 Cypress Si.. Ste. 100. Tampa. FL 3360? 
In FL and for info. call 813- 875 -0299 

FOR ORDERS ONLY, 800 -237 -8910 

[mil 8 AM- 7 PM EDT 

Circle 245 on inquiry card. 

COBOL 
CROSS REFERENCE 

Required: 
IBM -PC, DOS -2.0, 128K memory. 8 one disk drive. 

Limits: 
1,400 data names 8 11,000 references. 

Prints cross reference and /or source code. 
Accepts most versions of COBOL as Input. 
This is a stand alone program which will flag 
duplicate data names and invalid references. 

Your name will appear in the report heading. 

Please print your name and address distinctly. 

Send a check or money order ($95.00) to: 

META SYSTEMS INC, OF ALASKA 
2806 Iris Drive 
Anchorage, AK 99503 

Circle 198 on Inquiry card. 

SPECTACULAR 
LOWEST PRICES 
maxell. DISKS 

LIFETIME WARRANTY 

40ea 
1?Q Qty 20 

ea MD I 5'4" 

51/4" MDI -DDM SS /DD /96TPI .. $2.65 
51/4" MD2 -DDM DS /DD /96TPI .. $3.30 
8" FD -1 SS /SD or DD $2.85 
8" FD -2 DS /DD $3.30 

1- 800 -328 -3472 
Dealer inquiries invited. COD's and charge 
cards accepted. All orders shipped from 
stock within 24 hrs. 

1\1-( 

North Hills Corporation 
3564 Rolling View Dr. 

White Bear Lake, MN 55110 
MN Call Collect 1 -612- 770 -0485 

Maxell Floppy Disks 
The Mini-Disks 

with maximum quality. 

Dealer inquiries 
nvited. C.O. D's 
accepted. Call 

FREE (800) 235-4137. 

PACIFIC EXCHANGES 
100 Foothill Blvd. San Luis 
San Luis Obispo. CA 93401 
In Cal. call (800) 592-5935 or 
18051543.1037. 

Circle 243 on inquiry card. 

SPEED UP 
YOUR 

dBASE 
PROGRAMS 

with dB /RA, dBRX, 
dHELPER & RA+ 

Add arrays, math 
functions, syntax 

checking, animation & 
windowing. 

Call or write for details! 

microproduces 
P.O. BOX 6543 SILVER SPRING. MO 20906 

(3011946-2585 

Circle 136 on Inquiry card. 

IBM® 
XT COMPATIBLE 

OEM COMPONENT SALE 
Computer Case $150.00 
Key Board- KT5150 $199.00 
Power Supply $225.00 
Mother Board -Bare $ 95.00 
Mother Board without ICs $225.00 
Mother Board with ICs $525.00 

Dealers /OEM Buyers 
Quantity Discounts Available. 

All items are 100% XT compatible as 
replacement kits. Boards with ICs are 
tested and burn -in. Evaluation units are 
available at $3,500 with 128K RAM, 10M 
Hard Disk, Floppy Drive, RGB Card, RS232 
Serial, Parallel and Game Ports. 

Subject to stock on hand 

Price change without notice 
IBM is a trademark of 

International Business Machine 

trio 1 

HiTech International, Inc. 
1180 Miraloma Wa), Suite M 
Sunnyvale, CA 94086 
(4081 738-0601 TLX 171854 IBC 

Circle I 46 on inquiry card. 

RS -232 TO CURRENT 
LOOP CONVERTER 

Uses high speed optical isolators in both 
Transmit and Receive Data lines. An optional 
power supply is available to power the Current 
Loop. Order Now! Only $49.95. Optional Loop 
Supply -$14.95. Add $1.75 for postage 
and handling (IL Res. add 6 °/B sales tax). 
We accept MC, VISA. FREE: expanded il- 
lustrated catalog of interface and problem 
equipment Phone' (815)434 -0846. 

B&B electranies 
MANUFACTURING COMPANY 

P.O. Box 1008B, OTTAWA, IL 61350 

Circle 3I on inquiry card. 

HARMONY 800-221-8927 
or 800- 441 -1144 

212 -627 -1000 
2357 Coney Island Ave., Brooklyn. ir. Y.11223 

IBM -PC 
$1549.95 
OKIDATA 92 
$379.95 

97'Ji 

INTERS OioTA92 

GEMPR 
RLOR 

S t.'Tbó 5° 

PROWRMER 
STARWRMER 
EPSON Rua 
EPSON... 
EPSON Rí,M 00 
EPSONP.60 

BROTHER 25 
M 55 

,090.9 
EMCEE 
PC 

Es E ,0 

G` G 6 
MiSCOR,vE 

ONROR 

sv+ 
2M ]) 
y9 

r9 6+ 
lm 

699 
2T+ 

509 

359 
s29 

,+19 
269 

)09 
1,9 

PPIE 

MA09IT0SH 
iMMGEWT ER 

NPLECMRO 

RGaCMRO 
E XI eECOL 
MPP tE 

99oMrORS 
MAGE., 
MMOE.2 
MMOEN 300 
AMP. 10.1 
ADE.+ 

NEC ,1,5 

SANTO 
550 SO 
555 SO 

5000 
DO 

1 
w 
. 

rn 
Ew 

sss 
99 

7.9 
9 
9 

1,209 

PRMEMEw 
,2000M5 1155 

1000 PRO 7. 

,eM 
PC.T Bw 
MOnnb.. 59 
MOOTLOIwE 69 
M0E0OIb 209 
cma RcMRO ,99 

ERCwO 
rLL GRM55 ,1 1+99 

,ERCUESAMSTER 299 
MSiiPK,t:W 2] 
Ou6OeoMRO 09 

MOOEMS 
HMTES]00 
MrES'.100 

,MTES ,2C06 ]9a 
MCROMOOEu1E 714 

99W910 
1,15 
1/19 

ó 2369 

WE MISO CARP. M Iva L,NE Of COMMOOORE MEO uMb 9R00.,CT5 
PNiCES d MvMUBiI,NT SUMIECT TO CRINGE WINO, NONCE 

Circle 140 on Inquiry card. 
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COMPUTER DISCOUNT PRODUCTS 
HUGE Inventories APPLE -IBM Specialists 

* ASK ABOUT OUR FAIR PRICE POLICY-IT'S GUARANTEED!* 

DISKETTES 
10 100 

COSAN 5' SS/CC 31.99 299.99 
CYSAN 5' OS!OC 38.99 369.99 
MAXELL 5' SSAD 27.99 259.99 

MAXELL 5' DS/DD 31.99 359.99 
VERBATIM 5' SS/CD 24.99 235.99 
VERBATIM 5' CSOC 35.99 344.99 

MEMOREX 31,4" (MAC) 41.99 

SP//Y/!'/a/rC/? 

FOR APPLE i IBM 
ALPHABET ZOO 
DELTA DRAWING 
FACEMAKER 
HEY DIDDLE 

KINDERCOMP 
MOS' AMAZING n-04G 
RHYME 8 RIDDLE 

SNOOPER TROOPS 16 II 

STORY MACHINE 

19.99 
32.99 
21.99 
19.99 
19.99 
26.99 
19.99 
27.99 

21.99 

Continental 
APPLE GRAPHICS BOOK 
CPA (GL AP AR, PAY) (AP) 

FCM/FL 1st CLASS MAIL (AP) 
FCM FL Ist CLASS MAIL (IBM) 
HOME ACCOUNTANT (AP) 
HOME ACCOUNTANT +(IBM) 
PROPERTY MGMT. (AP. IBM) 

TAX ADVANTAGE (Ap) 
TAX ADVANTAGE (IBM) 

11.99 

ea149.99 
59.99 
71.99 
//.99 
84.99 

295.99 
39.99 
49.99 

ULTRAFILE (IBM) 119.99 

rA KENSINGTON 
MICROWARE 

SYSTEM SAVER 
Surge Suppression 
Fits Apple Stand 
Dual Outlet 
U.L. Listed $ 65 

APPLE 
SOFTWARE 

BPI (GL, AP, AR PAY. INV) 4.275.99 
BRODERBUNO Arcade Machine 39.99 

Bank Street Write' 44.99 
DrOl Loderunner ea24.99 

CENTRAL POINT Copy II h 25.99 
OLM Alen Addhon 27.99 

A: galor Mix 27.99 

Demolition Division 27.99 
Dragon M x 27.99 
Meteor Mu,l pl¢al.on 27.99 
Minus Mission 27.99 

Verb V perANord !mason ea37.99 
Word Radar Spell ng Wo ea37.99 

ECUWARE Counting Bee 23.99 
Dec mars Fracl,ons 3 0 ea34.99 
Hands on Base 61.99 
PSAT Word Attack 39.99 
SAT Word Allack 39.99 

JACK REPORT 7499 
KENSINGTON Famat It 119.99 
KOALA Sp der Eater 2199 
LEARNING CO Bumble Games 26.99 

Bumble PIo6Magc Spell ea26.99 

Gertrudes PuzzleSecrel ea29.99 
Moptown Parade.Hotel ea26.99 
Rock4's Boots 34.99 

MICROLAB Miner 20.49er 27.99 
MICROSOFT Mullplan 165.99 

OCESTA Chess 45.99 
Odin 37.99 

PFS Report 8519 
F e 85.99 
Grapy. 85.99 
l4r le 85.99 

`RISIBLE SPELLER 87.99 

_ )GIC Nighl M s P nball 3219 
'Jf,ERCLOCK 99.99 

-)AP III 39.99 

DOLLARS 8 SENSE (Het) 79.99 

inFOCOm 

ACCESSORIES 

FLIP'N FILE (original) 

FLIP'N FILE wILockkay (25) 
FLIP N FILE wfLockkay (50) 
HAYES 300 Baud Smadmodem 

1200 Baud Smartmcde e 
LIBRARY CASE 
KENSINGTON PC Sake' 
PRINTERS C ITOH 

Epson FX80 

Epson ROBO 

Okidala 8293 
PRINTER STAND Sm. (plxgls) 
PRINTER STAND Lg. (plxgls) 
RIBBONS Brother 

MX 6 FX 80 
MX 6 FX 100 

OKI 82. 83. 92. 93 6 Gem - 

17.99 
17.99 
27.99 

199.99 
474 99 

1.99 

29.99 
379.99 
549.99 
349.99 
SCALL 

24.99 
29.99 

SCa9 
4.99 

7.99 

2.99 

FINGERPRINT: Epson Upgrade 

RX, FX, MX 44.99 

APPLE 
HARDWARE 

PUA APPLE 6 IBM 
'd ENCHANTER 1x32.99 

32.99 
SUSPENDED 3299 
WI'NESS 32.99 
ZORK I- 4OSTARCROSS 142199 

SORCERER 3799 

CDP Is Your 

AUTHORIZED i MicroPro. DEALER! 
This month We'll Match 

Any Published Price 
Same Terms - At Time Of Order 

This Issue Only $CALL 

- SINCE 1977 - 
RETAIL SHOWROOMS 

IN CALIFORNIA: 
San Jose (408) 241 -2300 

San Mateo (415) 571 -1658 

San Francisco (415) 626 -2244 

ALS CPM 30 259.99 
AUTO REPEAT KEY 19.99 

BASS 108 SCALL 
DAN PAYMAR Loner Case 1 (rev t -6) 25.99 

Lower Cie 2 (rev 7) 19.99 

DARK STAR Snapshot I 65.99 
EASTSCE Wldcard 79.99 

WIAcard 1 11t99 
FOURTH DIMENSION Cure 219.99 

HAYES MoornxOem le 235.99 
KOALA PAD 85.99 

KRAFT Joyslrcr 44.99 
Paddles 31.99 

LEGEND 128K Ran 359.99 
MCROSO A -2 Dave 209.99 

MOUNTAN Ramplus + 32K 15919 

ORANGE MICRO Dapper + 114.99 

BUlerboard 119.99 

BUleed Dapper + 179.99 

PADDLE ADAPPLE 24.99 

TRAN TECH 128K Ram 379.99 
Accelerator II 444.99 
Revivre 64K 199.99 

TG Joyslek 34.99 

Paddles 2599 

SHARPEN YOUR SKILLS THIS SUMMER! 
ALGEBRA I.III, Ap 31.99 
ALGEBRAI.IBM 34.99 
FLIGHTSIM II, Ap 37.99 
FLIGHT SIM, IBM 34.99 
FRACTION FEVER Ap/IBM 21.99 
MASTERTYPE, Ap 29.99 
MASTERTYPE, IBM 34.99 

MONITORS 
PRINCETON RGB HX-12 
TAXAN 420 RGB 

USI Pr 1 9' Green 20 mh 

USI Pi 2 12' Green 20 inn 

USI Pr 3 12' Amber 20 mh 

USI Pi 4 9' Amber 20 mh 

USI 14000 Color Composite 

115.99 
499.99 
99.99 

119.99 
129.99 
109.99 
279.99 

'h Height 05!OD Drive 
ALPHA Typefaces 
ASHTON TATE dBase II 

Friday 
Encyclopeda 

AST Mega Plus 

Six Pack Plus 

BRODERBUND Serpenóne 
Lode Runner 

CAI Masters 

Subjects 

CENTRAL POINT Copy II PC 

CROSSTALK 
HAYDEN Pewriter 
H AYES 1200B Modem 

KRAFT Joystick 
LEETREE Vdkswnte, 
LOTUS 1.2.3 
MICROLAB Meer 20 49e 
MICROSOFT Mouse 

Mullplan 
MONOGRAM Collars d Sense 
NORTON UNitles 
PC CRAYON 

Tula 
PES Write 

Fie 
Repon 
Grape 

FOCI 1.5 

SERRA ON -LINE Frogger 
SIR -TECH Wizardry 
SUBLOGIC Night Mrs Pinball 
TG Joyslek 
TITAN 64K BOARD 

NSCCORP Vercak 
Schedue. 

239.99 
79.99 

39919 
184.99 

59.99 
299.99 
279.99 
26.99 
24.99 

ea31.99 
ea16.99 

25.99 
139.99 
129.99 
439.99 

44.99 
119.99 
SCALL 
27.99 

129.99 

165.99 
129.99 

55.99 
49.99 
47.99 

99.99 
99.99 
89.99 
99.99 
27.99 
26.99 
44.95 
72.99 
44.99 

499.99 

164.99 

ee199.99 

PLANTRONICS ColorPlus 375.99 

Sietes 
ON -LINE MC 

es 

FROGGER (Ap) 

GENERAL MANAGER 
N OME WORD 
SCREENWRITER II 

ULNA I 
ec (WEST FOR TIRES 

GAS WELL 

103 Smart Cal 
1031212 Auto Cal 

J Cal 
Access 123(1e1Á) 
Applecat II 

Appecal Upgrade 1200 Baud 
Cal Modem 
Expansion MoOIAk 

Beagle gi 

ALPHA PLOT 
APPLE MECH.. FLEX TEX- 

BEAGLE BASIC DOUBLE TAKE 

DOS BOSS 
FRA6E.UP 
GPLE 
PRONTO DOS 
TIP DISK at 
TYPEFACES 

UTUTY CITY 

24.99 
ea19.99 
ea2/.99 

15.99 

16.99 

32.99 
19.99 

11.99 

14.99 

19.99 

QUADl C 4 l 
APIC (APPLE PARALLEL) 
SAM 80 column 64K IIE 

MICROFAZER 8K Parallel 
MICROFAZER 8K Seral 
OUAOBOARC or II (64K) 
OUAOCOLORI 
OUAOCOLORIUPGRADE 
OUAC 512+164K) 

129.99 

SCALL 
139.99 
159.99 
269.99 
205.99 

209.99 
219.99 

l QUADLINK 479.99 

21.99 
146.99 
49.99 

81.99 
36.99 
NEW! 
NEW! 

ENHANCER II 

FUNCTION STRIP 

HARCSWITCH 
MICROMODEU CHIP 
P510 

PRE-800T5 Apple Wnter 
Apple Wnler la Ultrareim 
VscaIc 
VacakMemory Eipans on 
V- sicalc for Ultraterm 

SOFTSWITCH 

ULTRAPLAN 
UL TV ATERU 

VIDEOTERMw!55 + 1NV 

Novation 
169.99 

399.99 
99.99 

469.99 

249.99 
309.00 
135.99 
29.99 

99.99 
31.99 
16.99 
24.99 

169.99 

14.99 
23.99 
39.99 
71.99 

54.99 
2599 

SCALL 
249.99 
219.99 

COMPUTER DISCOUNT PRODUCTS 
860 S. Winchester Blvd., San Jose, California 95128 

MAIL, PHONE, WILL -CALL SERVICE FROM FROM 6AM (PST) 

- CALL (408) 985 -0400 - 

No Charge For Credit Cards 
Prices Subject To Change 
Software Sales Are Final 
International Orders Welcome 
Min. UPS Chg. $4 e Ins. 
Min. US Postal Chg. $10 
P.O's Welcome - Call First 

=ÁMkRr(/1N 
Vr5A EJAPRE55 
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11'INThIC 

Verbatim 
flexible disks 
Call Free (800) 235 -4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 

VISA' 

PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 
(800) 592 -5935 or 
(805) 543 -1037. 

Circle 243 on inquiry card. 

Buy /Sell Used Hardware 
Without Risk!!! 

I n addition to receiving a monthly 
newsletter containing latest com- 
puter information and sales, 
membership allows you 1 free ad 
plus additional ads at reduced 
prices. Buyer selects ad, sends pur- 
chase price to Computer Swap 
Shop who holds same in escrow 
and notifies seller who ships to 
buyer. Buyer has 7 days to examine 
the equipment and if satisfied, 
seller receives sales price less 
small commission; otherwise, 
money is refunded. You must be a 
member to buy or sell with Com- 
puter Swap Shop Inc. 

NO RISK! BONDED. 
Send $20 subscription fee to: 

Computer Swap Shop, Inc. 
Box 2988 

Delray Beach, FL 33444 

Circle 71 on inquiry card. 

Guarantee 
Savings 

NEW Memorex 
DISKETTES 

995 Oneside,doubleorsingle 

M density. 10 per box. All 
soft sector. Min.2 boxes. 

3" Two sides, double density. 
10 per box. Soft sector for 
IBM and compatbles. 

95 New 3 in. microdisk cartridge. 
One side, double density. 
Macintosh, Lisa, H-P. 42 

Orders shipped same day received 
Priced per box -minimum 2 boxes 
Visa, MasterCard, checks accepted 

Money -back guarantee 
Order with confidence! 

All prices for box of 10 
Add S2.50 shipping & handling 

1 -800- 292 -1492 
Nationwide 

312-726-7879 
In Illinois 

DISK WORKS 
131 W. Madison 5t. P.O. Box 11375 

Chicago. IL 60602 

Circle 344 on inquiry card. 

STAND -BY POWER SUPPLY 
200 WATTS 
10 MINUTE 
BACKUP TIME 
BATTERY 
INCLUDED 

Fits most desktop and portable computers. 
Complete, lust plug it in. 4 -(3 prong) outlets 
on back protected by line filters. Neat, clean 
appearance on desk. Don't risk damage or 
data loss with POWER FAILURES. 

MODEL BC200 -10 

$288' 
Units ava'!able b 1000 Watts 

312 -490 -9239 
SHEPHERD MARKETING 

P.O. BOX 941339 
SCHAUMBURG, IL 60194 

'Add $7 each shipping & handling 

Circle 279 on inquiry card. 

VIRTUAL MEMORY 
FILE MANAGER 

IBM -PC /XT 
DOS 2.00 +, MICROSOFT 
& LATTICE C COMPILERS 

Check These Features) 
Data, limited only by disk capacity. 
referenced as if always in memory. 
Multiple. independent swap buffers 
Multiple files cached in any buffer. 
Highly efhoent swap algorithm. 
Automatic file updating. 
Data prefetching supported 
Data may be bcked in memory. 
Memory buffers may be flushed. 
Includes corrplete heap management 
Source code available. 

-FILE 
Contact 
MindBank.Inc. 
4620 Henry Street 
Pittsburgh. PA 15213 

412/683-9800 

VISA/MASTER CARD ACCEPTED 

Circle 220 on inquiry card. 

MEMORY 
MODULES 

8Kx8 CMOS Ram 

Designed for the briefcase portables 

Radio Shack Model 100 
NEC PC -8201A 

Olivetti M10 
Its easy to expand your memory! Our module just 

plugs in to the socket. Complete installation in- 

structions are included. We guarantee full satis- 

faction and ease of installation or return within 30 

days for a prompt refund. 

Each part is fully tested and warranted for 1 year 

We have stock and will ship within one day of your 
order. 

Save up to $50.00 on each module. Single unit 

price is $69.95 - includes shipping and handling. 

Call for quantity pricing: 
Nation Wide: 1 - (800) 732 -5012 

California Residence: 1 - (805) 987 -4788 

CALL NOW NSA 

PURPLE COMPUTING Masts, Cara 

2068 Ventura Blvd. Amman Exp°u 

Camarillo, CA 93010 E 

Circle 258 on inquiry card. 

Analog and Power 
Control I/O 
in a Single Board 
Computer 

6804 MiCro Control System designed 
for DISTRIBUTED CONTROL or STAND- 
ALONE use: 6801 or 68701 MPU with 2K 
ROM or PROM, 428 RAM, timer. Eight 
42 -bit analog Inputs, &bit analog 
output, 8 AC or DC inputs or outputs, 
serial I /O, digital I /O, power supply. 

Wlnlk Corp 
1801 South Street 
Lafayette, IN 47904 
317442 -8420 

Circle 332 on Inquiry card. 

TROUBLESHOOTING 

MICROPROCESSOR -BASED 

EQUIPMENT 
AND 

DIGITAL DEVICES 

Attend this 'highly acclaimed seminar and 

master the essentials of microprocessor main- 

tenance. Gain a firm understanding of micro- 

processor fundamentals and learn specialized 

troubleshooting techniques. $695.00 

1984 FALL/WINTER SCHEDULE 

Washington, DC - September 11 -14 

Boston - September 18-21 

Phoenix - October 9 -12 

Los Angeles - October 16 -19 

Atlanta - November 6 -9 

Miami - November 13 -16 

'References provided upon request. 

MICRO SYSTEMS INSTITUTE 
Garnett, Kansas 66032 

(913) 898 -3265 

Circle 343 on inquiry card. 

HALF HEIGHT DRIVES 

SHUGART: SA 455 
Double Sided, 40 TRK /Side ... s1 89 
CDC: 9428 

s195 Double Sided, 40 TRK /Side 

PANASONIC: 551 -2 $179 Double Sided, 40 TRK /Side ...... . 

120 Day Warranty 
Free Shipping 
No Charge For Credit Cards 
Order Toll Free 

1- 800 -531 -5475 (Outside of Texas) 

(512) 250 -1489 (In Texas) 
Texas Residents Add 5% Sales Tax. 

102] 

1-Compundd Corp 

13010 Research Blvd., Suite 101 
Austin, Texas 78750 

Circle 59 on inquiry card. 
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r- 74LSOO 
741500 
741501 
741502 
741_503 
741_504 
741505 
741508 
741509 
741510 
741511 
741512 
741513 
741514 
741515 
741.520 
741521 
741_522 
741526 
741527 
741528 
741540 
741542 
741548 
741551 
741554 
741_555 
741573 
741574 
741575 
741576 
741578 
741583A 
741585 
741586 
74L590 
741592 
741593 
741595 
741596 
7415107 
7415109 
7415113 
7415114 
7415122 
7415123 
741_5124 
7415125 
7415126 
7415132 
7415133 
7415136 
7415138 
7415139 
7415145 
7415148 
7415151 
7415153 
7415154 
7415155 
741_5156 
7415157 
7415158 
7415160 
7415161 
7415162 
7415163 
7415164 
7415165 

.60 7415166' 2.50 

.60 7415168 1.35 

.60 7415169 1.35 

.60 7415170 2.50 
.75 7415173 1.50 
.75 7415174 .1.50 
.75 7415175 1.50 
.75 7415181 2.50 
.65 7415190 1.45 
.75 7415191 1.45 
.75 7415192 1.35 
.95 7415193 1.35 

1.25 7415194 1.45 
.75 7415195 1.35 
.60 7415196 1.35 
.75 7415197 1.35 
.75 741S221 1.35 
.75 7415240 1.85 
.75 7415242 t85 
.75 7415243 1.85 
.75 7415244 2.25 
.95 7415245 3.95 
.95 .7415247 1.65 
.60 7415248 1.65 
.60 7415249 1.65 
.60 7415251 1.75 
.95 7415253 1.75 

1.42 74LS258 1.50 
.95 7415259 2.95 
.95 7415260 1.15 
.95 7415261 3.75 

1.15 7415266 1.35 
1.25 7415273 1.75 
.75 7415275 4.95 
.95 7415279 .95 
.95 7415283 1.25 
.95 7415290 1.25 
.95 7415293 1.25 

1.25 7415295 1.65 
.75 7415298 1.65 
.75 7415323 4.95 
.95 7415324 2.15 
.95 7415347 2.55 

1.05 7415348 2.55 
1.35 7415352 1.65 
1.35 7415353 1.95 

.95 7415363 1.95 

.95 7415365 1.25 
1.35 7415366 1.25 

.95 7415367 .95 

.95 7415368 .95 
1.10 7415373 2.50 
1.10 7415374 4.95 
1.75 7415375 1.25 
1.75 7415377 1.95 
1.25 74LS378 2.55 
1.25 741_5385 1.95 
1.70 74LS379 2.55 
1.25 7415386 1.25 
1.35 74LS381 3.95 
1.25 74LS390 2.55 
1.25 74LS393 2.55 
1.25 74LS395 2.55 
1.25 7415424 3.95 
1.25 7415640 3.95 
1.25 741_5668 2.75 
1.65 74L5645 4.95 
1.25 7415670 2.50 

74LS690 2.50 

74S00 
745110 
74502 
74503 
74504 
74505 
74508 
74509 
74510 
74511 
74515 
74520 
74522 
74530 
74532 
74538 
74540 
74551 
74564 
74585 
74574 
74586 
74$112 
745113 
745114 
74$124 
745133 
745134 
74$135 
745136 
745138 
745139 
745140 
745151 
745153 
745157 
745158 
745160 
745161 
745163 
745174 
745175 
745188 
745194 
745195 
745196 
745225 
745240 
745241 
74S242 
74S243 
74S251 
74S253 
745257 
745258 
745260 
745280 
745283 
74$287 
745288 
745289 
745373 
745374 
745387 
745471 
745472 
745473 
745474 
745475 

.75 

.75 

.75 

.75 

.75 

.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 
.95 

1,95 
.95 
.95 
.95 
.95 

1.50 
1.25 
1.25 
1.25 
1.25 
3.65 

.95 
1.25 
1.65 
2.25 
1.95 
1.95 
1.25 
1.95 
1.95 
1.95 
1.95 
2.95 
3.95 
3.95 
2.25 
2.25 
3.55 
2.55 
255 
2.55 
7.75 
2.95 
2.95 
3.95 
3.95 
2.25 
2.25 
1.95 
1.95 
1.25 
295 
3.95 
3.95 
3.95 
4.95 
3.95 
3 95 
3.95 
7.95 
7.95 
7.95 
9.95 
9.95 

GENERAL PURPOSE BOARDS 
BLANK BOARD - HOLES ON 100" GRID, No ETCHED CIRCUIT 
EXCEPT CONTACT FINGER 

No Contacts Size Contact Centers Price 

P 441-1 22/44 4.5" x 6" 156" 9.95 
P 442-1 22/44 4.5" 9" 156" 10.95 
P 721-1 36/72 4.5" it 6" 100" 9 95 
P 722-1 36/72 4.5" x 9" 10.95 

D- SUBMINIATURE CONNECTORS 

Description 
Solder Cup Right Angle PC Mounting j Hood 

Pin Socket Pin Socket Grey Black 

Part No. DXXP DXXS RDXXP ROXXS DXXCGY OXXC 

Contacts 9 
15 
25 
37 

2.05 
2.05 
2.50 
4.75 

2.65 
3.60 
125 
7.10 

3.90 
3.70 
4$0 
9.40 

3.20 
5.40 
4.80 
10.95 

1.55 
2.95 

- - -- 
- - -- 
1.25 
- - -- 

50 6.00 9.25 - - -- - - -- 3.50 - -- 
MODEMS 

HAYES IBM PC SMARTMOOEM 12008, Plug -in 
SMARTCOM I COMMUNICATIONS SOFTWARE 
SMARTMODEM 300. AUTO ANS/DIAL. 300 BAUD. R5232 
SMARTMODEM 1200. AUTO ANS /DIAL. 1200 BAUD. R5232 
SMARTMODEL Ile. 300 BAUD. AUTO ANS /DIAL, Plug -in 
SMARTCOM I COMMUNICATIONS SOFTWARE 

449.00 
99.00 

19900 
47500 
249.00 
7900 

RESISTORS 
'I. WATT 5% CARBON FILM 
FROM 1 OHM TO 10M OHM 

50 pcs 
100 pcs 

1000 pcs 
5000 pcs 

'/2 W ATT 
50 pcs 

100 pcs 
1000 pcs 
5000 pcs 

.99 
1.89 
9 50 

4250 

5% CARBON FILM 
1.25 

235 
1150 
52.50 

.02 ea 
019 ea 
.010 ea 
009 ea 

.025 ea 

.024 ea 

.012 ea 

.011 ea 

JOYSTICK FOR 
APPLE II $19.95 

New Multichannel Hobby 
Microwave Antenna System 
Freq. Range: 2.1 - 2.7 GHz 

Includes: 
1. Wide Band Probe With 

Down Converter 
2. 20" White Painted Dish 
3. 60' and 3' Coax Cable Set 
4. Steel Case 5 - 20 DCV 

Tuneable Power Supply 
5. Mounting Accessories 

and Instructions 

ALL FOR $97.95 

Joy Stick 
for IBM P/C $22. 95 

8087 
MATHEMATICS $18900 

CO- PROCESSOR 

MOSS 
EPRON 

2708 5.95 
2716-450 3.95 
2732-450 5.95 
2732-250 6.95 
2764-450 7.95 
2764-250 9.95 
2764-300 9.95 
27128-250 25.95 
TMS2516 4.95 
TMS2716 7.95 
TMS2532 5.95 

STATIC 
RAM 
2101 
5101 
2114 -450 
2114 -200 
2147 
6116-4 
6116 -3 
6116 -2 
6116LP -4 
6116LP -3 
6116LP -2 

2.95 
4.95 
1.95 
2.15 
4.95 
5.75 
6.75 
7.95 
6.75 
6.95 
8.95 

1984 IC 
Master Manual 

S79.95 plus 
55.00 shipping 

MISC 
8031 
8035 
8039 
8085 
8086 
8087 
8088 
8155 
8212 
8237A 
8250 
8251 
8253 
8255 
8257 
8259 
8279 
8284 
8286 
8288 
8748 
6502 
68000 
ZBOACPU 

DYN. RAM 
4116 -200 1.95 
4116-150 2.25 
4116 -120 2.95 
4164 -200 6,75 
4164 -150 6.95 

Circle 139 on inquiry card. 

24.95 
5.95 

12.50 
14.95 
24.95 

189.00 
24.95 
12.95 
3.25 

22.95 
14.95 
9.95 
9.95 
9.95 
5.95 
5.95 
9.95 
9.95 

24.95 
21.95 
55.00 
4.95 

39.95 
3.95 

SOUND 
CHIPS 
76477 2.95 
76489 8.95 
AY3 -8910 9.95 
AY3 -8912 12.95 te 

CRYSTALS 
32.758khz 
1.0mhz 
1.8432 
2.0 
2.097152 
2.4576 
3.2768 
3.579535 
4.0 
5.0 
5.0688 
5.185 
5.7143 
6.0 
6.144 
6.5536 
8.0 
10.0 
10.738635 

12.00 
14.31818 
15.0 
16.0 
17.430 
18.0 
18.432 
20.0 
22.1184 
32.0 

1.75 
3.95 
3.95 
2.95 
2.95 
2.95 
2.95 

95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 

2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 

Apple II /Ile 
Compatible 
Disk Drive 

$139.00 

CONTROLLER 
CARD $44,95 

FOR APPLE II & Ile 

16K RAM CARD 
Compatible with 
DOS 3 3 CP/M 

$39.95 Visicalc. PASCAL 
1 YR WARRANTY 

Speedy EPROM 
Programmer 
for Apple II 

$149.00 
Programming 2716, 2732, 

2732A. 2764. 27128, 
2516. 2532, 2564 

in 30 seconds, software 
control programming, 

no additional 
hardware required. 

Build Your IBMTM 

PC /XT Compatible 
DEALER AND at 
OEM ARE 
INVITED Competitive 

Prices 
$1,687 

Completed 
Unassembled 
System 
Hardware Only 

IC SOCKETS 
WW = WIRE WRAP 

1 - 99 

8 PIN WW 55 
14 PIN WW 65 
16 PIN WW 65 
18 PIN WW ,89 

20 PIN WW 100 
22 PIN WW 115 
24 PIN WW 1.19 
28 PIN WW 1.45 
40 PIN WW 1.89 

LP = LOW PROFILE 
6 PIN LP .10 
8 PIN LP .12 

14 PIN LP 
16 PIN LP 
18 PIN LP 
20 PIN LP 
22 PIN LP 
24 PIN LP 

28 PIN LP 
40 PIN LP 

64 PIN LP 

14 

16 

18 

28 
28 
30 
40 
48 

4 10 

100 

45 
55 
55 
79 
90 

105 
1 09 
1 35 
169 

.09 
10 
12 

14 

16 

26 
24 
26 
32 
38 

UN EPROM ERASER 
General Industries 

$37.50 

SUPER COOLING 
FANS For APPLE 

WITH SURG $37,50 

MULTIFUNCTION BOARD 
2 serial ports, 1 parallel port real lime clock, 64k RAM up to 

249.00 
Floppy disk drive controller Ward 169.00 
Hard disk controller board /DTC 5150BX 299.00 
Color graphic board 219.00 
Monochrome color a graphic board 299.00 
Panasonics dsk drive, 320k, hall height 159.00 
Hard disk drive 10 MB /Shugart SA712 699.00 
100W power supply with fan 169.00 
Case 119.00 
Manual 25,00 
Keyboard 149.00 
High resolution color RGB monitor/Texan 449.00 
High resolution green monitor /Taxan 129.00 
Monitor stand 19.95 
Hayes 1200B modem 449.00 
Hayes 1200 modem 475.00 
Tendon TM100 -2A 199.00 
64k Memory Expansion Kit 44.95 
50 5', Diskeet Store 19.95 

7400 
SERIES 
CALL FOR 
PRICE 
CAPACITORS 

Ceramic Disc 
Electrolytic 
Tantalum 
Mylar 
Monolithic 

MOTHER BOARD: 
BOBS CPU with socket for co- processor 8087 
8088 is supported by 8259A interrupt conlroler and 8237 
DMA controller 
2 (two) 28 pm sockets for ROM 
8 (eight) expansion slots 
No RAM on board (RAM is on multifunction board) 

Bare Board 69.00 
Ready Board 199.00 
(With IC sockets. resistors, capacitors. connectors. crystals, 
transistors soldered) 
Tested Board (w /0 ROM) 399.00 
IC kit 199 00 

BM is the trademark Of International Business Machines. 
Prices subject to change without notice. 

TERMS- For shipping include 52 00 for UPS Ground or $3.00 for UPS Blue Label Air. 
Items over 4 lbs. require additional shopping charges. 510.00 minimum order. 

IBM is a trade mark 01 International Business Machines Corporation Apple is a trade 
mark of Apple Computer 

Price is sublet to change without notice. 

1 -(800) 821 -3628 

Handwellcorp 
4962 EL CAMINO REAL LOS ALTOS. CA 94022 14151 962 -9265 

TXL 171947 HANDWELL LTOS 

AUGUST 1984 BYTE 449 
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jan Dysan 
RPORATION 

SPECIAL DISKETTE OFFER 

The Dysan quality difference is 
yours to try with advanced produc- 
tion techniques that assure every 
diskette to be 100% error -free. 
PLUS/ If you call, write, or utilize 
reader service in response to this 
ad -we'll send you our full -range 
catalog of computer supplies with 
Special Offers good for further sav- 
ings on Dysan diskettes and many 
other quality products. 

LYBEN COMPUTER SYSTEMS 
1250 -E Rankin Dr., Troy, MI 48083 

Phone: (313) 589 -3440 

Simply N1 in Service & Reliability 

DISCOVER THE DYSAN DIFFERENCE 

Circle 185 on inquiry card. 

SPECTACULAR 
LOWEST PRICES 

3M DISKETTES 
LIFETIME WARRANTY 

I 

lrty 
pea si4«SS/DD $ /7 Sea 
Q8 Í144l a' /1 
20 5y,- DOD ty 20 

(745) - 
51/4" SS /QD /96TPI $2.55 
51/4" DS /QD /96TPI $3.20 
8" SS /SD $2.00 
8" SS /DD $2.45 
8" DS /DD $2.95 

1- 800 -328 -3472 
Dealer inquiries invited. COD's and charge 
cards accepted. All orders shipped from 
stock within 24 hrs. 

A 
North Hills Corporation 

3564 Rolling View Dr. 
White Bear Lake, MN 55110 

MN Call Collect 1-612-770-0485 

GILTRONIX SWITCHES ARE 
THE BEST CHOICE. 

... and here are 10 good reasons why: 

IBM PC 

1.1 
LLETE__Zi 

1. Serial (RS232) or 
Parallel 
ICentronicsl 

2. Prompt Deliveries 
3 Nationally Adver 

I uo 
hsed Products 

4 Broad Product 
rrriii - S. Over 30.000 000 Units 

ne 

Sold to Dare PRINTER/ 
6. Sales and MODEM 

Technical 
Support Manual Units -2 to 6 Ports 

Automatic Units -3 to 15 Ports 

APPLE 

1l 
7. F C C Approved 

Units 
8 Manual and 

Automatic Units 
9 Highest Ouality 

PC Board Switch 
Technology 

10. Buy Direct From 
Giltroniv. or From 
Any Authorized 
Distributor 

<2` Giltronix 
ORDER HOTLINE: 1- 800.531.1300 (Outside of CalllornIa) 

3780 Fabian Way 
Pa'a A'lo. CA 94303 
(4151 493, 1300 

Circle 135 on inquiry card. 

State-Of-The-Art 

INTELLIGENT 
PRINTER BUFFER 
TWO printers controlled simultaneously 

SMAR TMERGE (allows address lists and 
form letters to be merged in the buffer) 

INTELLIGENT. microprocessor controlled: 
ABORTS ajob instantly 'VERIFIES job slats 
instantly 'CHECKS status of available 
memory 'TWO -WAY communication via a 

unique ASCII command structure. 

SMARTY is available with either centronics o r 
serial interface and 64k or 256k of RAM. 
SMARTY i s al so available as a board level pro- 
duct for integration into your system or in an 
attractive 5" z 7" box with its own power supp 
ly. Suggested retail price: $349.00. Major 
credit cards accepted. Call for dealer and OEM 
discounts! 

Phoenix Electronic Development Corporation 
618 Venice Boulevard 
Marina del Rey, CA 90291 
(213) 827-2511 

Circle 248 on inquiry card. 

THE OFFICIAL 
NUMBER TO CALL 

TO FIND OUT 
MORE ABOUT 

THE UNOFFICIAL 
APPLE LOGO: 

617 -492 -8816 

Terrapin`" 
The Logo People 

Terrapin, Inc., 380 Green Street, 
Cambridge, MA 02139, (617) 492 -8816 

Circle 304 on inquiry card. 

S -100 EPROM PROGRAMMER 

EPROM - 32 
Field- proven board meets IEEE-696 standard. 
Programs 1K through 32K (byte) EPROMs. 
Textool zero -insertion -force programming socket. 
EPROM is programmed through I/O ports and can he 
verified through I/O ports or located in memory space 
for verification. 
Programming voltage generated on- board. 
Personality Modules adapt board to EPROMs' 
PM-1-2508,2758 PM- 3- 2732.2732A PM -6 -68764 

2516.2716 PM -4 -2564 PM -8 -27128 
PM -2 -2532 PM -5 -2764 PM -9 -27256 
Feature -packed CP /M- compat- 
ible control software includes 
last programming algorithm. 

One year warranty 

$269.95 
IA 8 TI 

MlcroDynamfcs 
Corporation 

Suite 245 1355 Lynnfield Road Memphis, TN 38119 
(901) -682-4054 

Price includes EPROM -32. documentation and two 
Personality Modules (specify). Additional Modules - 
57 95 Control software on 8- SSSD diskette -529.95. 
UPS ground -S2. M UPS air -54.00. COD- 51.65. foreign 
add 515.00. VISA and MASTERCARD welcome. 

Circle 208 on inquiry card. 

PRINTER RIBBONS 
PRICE 

RIBBON 
ANADEX 9500 .................... . 

APPLE DMP 
C. ITOH PROWRITER 
EPSON MX -FX 70/80 
EPSON MX -FX 100 

PER PER 
DOZEN 

10.50 109.80 
5.25 52.20 
5.25 52.20 
5.00 48.00 
6.75 69.00 

GEMINI 10- 10X- 15 -15X 2.50 23.40 
IBM HARMONICA Ih" 6.75 78.00 
IBM HARMONICA 44" 7.95 92.40 
IBM 4 -COLOR 15.75 180.00 
IDS MICROPRISM -480 5.75 58.80 
IDS PAPER TIGER 460/560 6.75 78.00 
IDS PRISM 7.95 92.40 
IDS 4 -COLOR 15.75 180.00 
NEC - 3500 M/S Non Flip 6.25 69.00 
NEC-3500 NYLON 9,00 96.00 
NEC PC -8023A 5.25 52.20 
OKIDATA 80/82/83/92 2.50 23.40 
OKIDATA -84 5.00 57.00 
RADIO SHACK DMP -2100 7.50 87.00 
RADIO SHACK LP VI & VIII 5.75 58.80 
SILVER REED EX 550 S/S 5.00 57.00 
SILVER REED EX 550 NYLON 9.00 105.00 
TOSHIBA-1350 7.50 87.00 
XEROX 610/620 M/S 5.95 66.00 

Add $3.00 Ship. & Halld. - To Order Call 
Toll Free 1 -800- 742 -1122 

In Ml (313) 569 -3218 or Write for our Catalog 

DWIGHT COMPANY, INC. 
15565 Northland Drive - West Tower 

Southfield, Michigan 48075 -6496 

Circle 113 on inquiry card. 

.11 

0 

3 Q 
W035 Th 

gree hlw 

S 59.95 
S 

S 

109 
89.995 5 

12t PI -01S Two -way 

055 Fiveway 
. 

PARALLEL 1WO WAY 
S20995 
S 94 95 

CA D TRANSFER SWITCH FEATURES 
g PI- SWITCH lets you SAFELY SHARE W o multiple SERIAL (R5-232) devices. 

Z Great for printers modems. etc. 
O Handsome block and beige 

case female DBC -25 connectors 
QZ Switches pins 1.7 & 20 or set any 
Um way you need before shipping. 
U Mole connectors available. 
a ONE (11 TEAR WV ARRAN 

W O 
TERMS: MO. Check. Mastercard. 

Q 
o VIsa,COD. 

UPS ground 52! eoch. 2nd air 
S4leach COD add 52 per order. 
Moose Call for your CUSTOM 
switch 

SAB -LINK. Inc. 
Z. 7301 N W. dl Sfre Miami. FL 33166 
W (305) 

et. 
592 -6092 

aalarkrppkar oak -! 

Circle 273 on inquiry card. 

44TDK 
flexible disks 
Call Free (800)2354137 
for prices and information. 
Dealer inquiries invited. 
C.O.D. and charge cards 
accepted. 

VISA' 

PACIFIC 
o EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 

40111111(8°5) 
543 -1037 

Circle 243 on inquiry card. 
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Lyco Computer Marketing & Consultants 
TO ORDER TOLL FREE 800- 233-8760 

CALL US In PA 1 717- 327 -1824 

MANNESMANN 
TALLY 

SPIRIT 80 5299.00 
MTL-160L 5559.00 
MTL -1801. 5775.00 

NEC 
NEC8023 5369.00 
NEC8025 5699.00 

PRINTER 
INTERFACING 

STAR 

MICRONICS 
SAVE NNSTOCK PRI N 

GEMINI 15X 5379.00 
DELTA 10 5449.00 
DELTA 15 5525.00 
RADIX 10 5575.00 
RADIX 15 5675.00 
POWERTYPE SCALL 
SWEET P(Mode1100) ...5549.00 
STX80 5149.00 

AVAILABLE FOR COMMODORE ICn 
VIC. APPLE, ATARI. IBM -PC. GEMINI i 1 OX $259.00 
TRS 80, TI, AND OTHERS 

BLUE CHIP 
M12010 
M12010 C-64 
04015 

$279.00 
$279.00 

$1399.00 

CARDCO 
LQ1 $449.00 
LQ2 $279.00 
LQ3 $339.00 
PRINTER INTERFACE $39.75 
PRINTER INTERFACE WITH 

FULL GRAPHICS $65.75 
LIGHT PEN $29.75 
5 Slot Expansion 84 $54.00 
64 Write NOW $39.00 
64 Mail NOW $29.00 
2.) Write NOW $29.00 
64 Keypad $29.00 
Universal Cass. Int $29.75 
Printer Utility $19.75 
6 Slot Expansion $79.95 
3 Slot Expansion S24.95 

JUKI 
6100 CALL 

RITEMAN 
INFO RUNNER CALL 

APP 
DISKETTES 

ELEPHANT 
51/4' SSSD $16.75 
51/4' SSDD $19.95 
51/4' DSDD $25.95 

MAXELL 
51/4" MD-1 $24.75 
51/4' MD-2 $34.75 

CERTRON 
CASSETTES 

CC-101121 515.99 
CC-201121 517.99 

OVER 2000 
SOFT -WARE TITLES 

IN STOCK 

CATALOG AVAILABLE 

HARD DISK 
DRIVES 

-FOR - 

IBM, APPLE, TRS80 
10 MEG $975.00 
20 MEG $1399.00 
30 MEG CALL 

D.O.S. EXTRA 

PRINTING PAPER 
3000 SHEETS 

FANFOLD 542.75 
1000 SHEETS 

FANFOLD 519.75 
1000 SHEETS LETTER 521.95 
200 SHEETS LETTER 58.99 
150 RAG STATIONERY...510.99 
MAILING LABELS (1 in) 59.75 
14x11 1000 FANFOLD ...524.75 

MODEMS 
ANCHOR MARK I 545.75 
ANCHOR MARK II $45.95 
HAYES SMART 5239.00 
HAYES MICRO II 5309.00 
MICROBIT 10000 5129.00 
CAT 5144.00 
D-CAT 5155.00 
J-CAT 5115.00 
APPLECAT I I 5279.00 
212 APPLE CAT 5589.00 

CITOH EPSON 
GORILLA GX -100 5169.00 
GORILLA SERIAL 5199.00 

PROWRITER 8510 $335.00 
PROWRITER II 5575.00 
8600 5899.00 

STAR WRITER.... $929.00 
PRINTMASTER $1199.00 

SHEET FEEDER 5425.00 
620 5929.00 
630 .. ........... .. ..51699.00 
8510 SP 5499.00 
851 0 SCP 5559.00 
A10 LETTER OUAL 5499.00 

PANASONIC 
1090 $279.00 

1091 $309.00 
1092 $459.00 

RX-80 $269.00 
RX-80FT $299.00 
FX-80 $439.00 
FX-100 $639.00 

O K I DATA 
80 $199.00 
82A $299.00 
83A $569.00 
84 $959.00 
92 $409.00 

LEGEND 
880 $259.00 
1000 $279.00 
1200 CALL 
1500 CALL 
1018 CALL 

AMDEK 
VIDEO300 $139.00 
VIDEO300A $149.00 
COLOR 1+ $269.00 
COLOR 11+ $399.00 

GORILLA 
12" GREEN $82.00 
12" AMBER $89.00 

NEC 
JB1260 GREEN $99.00 
JB1201 GREEN .$145.00 
JB1205 AMBER $145.00 
JC1215 COLOR $269.00 
J C 1216 $399.00 

SAKATA 
SC 100 COLOR... $229.00 
SG1000 GREEN $99.00 
SA AMBER $109.00 

MONITORS 

TAXAN 
100 GREEN $115.00 
105 AMBER $125.00 
210 RGBCOMPOSITE... $269.00 
400 RGB MEDRES $295.00 
410 RGB HI RES $349.00 
420 RGB HI RES (IBM) $475.00 
121 GREEN $145.00 
122 AMBER $149.00 

ZENITH 
ZVM 122A AMBER $95.00 

ZVM 123G GREEN $85.00 
ZUM 124IBM -PC $129.00 
ZUM COLOR $275.00 
ZUM 133 RGB $389.00 
ZUM 135 RGB $449.00 
ZUM 136 $589.00 

PERCOM 
AT88S1 . . . . $249.00 
AT8851 PD $299.00 

ADD -ON DRIVES CALL 
AT 88 DOUBLER $119.00 

DISK 
DRIVES 

RANA 1000 $299 
INDUS GT $325 

INNOVATIVE 
CONCEPTS 

FLIP -N -FILE 10 $3.75 
FLIP -N -FILE 15 $8.95 
FLIP -N -FILE 25 $18.95 
FLIP -N -FILE 50 $17.75 
FLIP -N- FILE(RomHolder) $17.75 

CONCORD 
ATARI 176K MASTER ...5289.00 
ATARI 348K MASTER ...5369.00 
ATARI ADD -ON DRIVES...SCALL 

TRACK DRIVES 
ATD2 $329.00 
AT -D2 TURBO PAK $22.95 
AT -DH CALL 
PRINTER CABLE $22.95 

41::: TO ORDER 
CALL TOLL FREE 

800 -233 -8760 

V/54 

or send order to 
Lyco Computer 

P 0 Bo: 5088 
Customer Service 1- 717- 327 -1825 Jersey Shore PA 17740 

Circle 189 on inquiry card. POLICY 
In stock items shipped within 24 hours of order Personal 
checks require four weeks clearance before shipping No 
deposit on C O D orders Free shipping on prepaid cash orders 
within the continental U S PA residents add sales tax All 
products subject to availability and price change Advertised 
prices show 4 discount offered for cash add 4 for Master 
Card or Visa DEALER INQUIRIES INVITED 

Circle 186 on inquiry card. AUGUST 1984 BYTE 451 
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INTRODUCING r THECVPHER° r 
A COMPLETE 68000 & Z 80 

SINGLE BOARD COMPUTER SYSTEM 
WITH ULTRA -HIGH -RES GRAPHICS!! 

:i "%,uTK 
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ú::úwrroe 
1DP fslOGIYAAAABaS BA. Rota GE 

egDo GOA A. /e4 lo0o00. lea Weargar 
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äü NKWr 

IIL 
NMT=', MOTEL COYPU, AS LIMITED 

0.11e 
aSNDxN]w,}aWDa,L 

0.(<1E)121-2340 

Circle 345 on inquiry card. 

6 times faster 
Super Fast Z80 Assembly 
Language Development Package 

ZBOASM 

Over 6000 line /minute 
Generates COM, HEX, or REL Ales 
Cross -Reference 
Zllog mnemonics 
Time and Date in listing 
Long labels 

SLRNK 
One or two pass operation 
Cross -reference 
COM or HEX output 
Flexible address control 

Most formas available fo. ZOO CP. M. COOS. ana TURBOOOs 

S199.95 

L Ft__systems 
Por more 0110,11.On or lo order. ca11 

1- 800- 833 -3061 in Pa.. (412) 282 -0864 
1622 North Main Street, Buller, PA 16001 

VISA or Maalercerd 

Orcle 280 on inquiry card 

HOFACKER 
Books Software Wldware Add Ons for Your ATARI600XL7 
800 XL, Commodore 64. VIC 20.Sinclair,Times.Apple II.OsbaneOSI 
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wabash 
When it comes to 

Flexible Disks, nobody 
does it better than 

Wabash. 

MasterCard. Visa Accepted. 
Call Free: (800) 235 -4137 

PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 
(8051 543-1037 

Circle 243 on inquiry card. 

NEW! 

SafeSkin 
KEYBOARD PROTECTOR 

Remains in place during keyboard use. 
Prevents damage from liquid spills, dust, 
ashes, etc. Fits like a second skin, excellent 
feel. Homerow and numeric locators. 
Available for: IBM -PC, Apple Ile. 
Send $29.95, check or M.O., Visa & MC 
include exp. date and signature. Specify 
computer type. Dealer Inquiries invited. 
Free brochure available. 

MERRITT Computer Products, Inc. 
2925 LBJ, "180 / Dallas, Texas 7523d 

(214) 942-1142 

Circle 196 on inquiry card. 

MODEMS 
*Signalman MARK XII $249.95 
1200/300 Baud Auto Dial /Ans 

Hayes "' Compatible 

*VOSKMODEM 300 BaudS59.95 
Limited Offer /FREE Source Memb. 

*The Complete Handbook of 
Personal Computer Comm. S 12.95 

-COMPUTER - 
Sanyo MBC -555 $ 1075 
Printers & MBC -555 Package 
Order: (800) 235 -6646 OP 555 
Calif. (800) 235 -6647 OP 555 

VISA /MC ACOM Electronics 
Add 3% Dept. 120 
Shipping 4151 Middlefield Rd. 
Add 2% Palo Alto, CA 94303 

WE SELL 

WHAT YOU 

NEED... 

NOT JUST 

WHAT WE 

STOCK. 

PLUS... 

LOW 

PRICES, 

TECH 

SUPPORT 

AND RELI- 

ABILITY. 

NOI 

DISKETTES 3M MEMORES 

SOSO B IN 5220/50 52.35/100 
2200 8 IN 52.70/50 $3.05/100 
3300 51. IN. 52.10/50 $2.10 /100 
0006 -5'. IN. 32.15/50 $2.05/100 
0000 - 96 TPI 51. IN 54.30/50 04.45 /100 
PLASTIC STORAGE 800 WITH KEY 

FOR 100 DISKETTES ... 024.00 

TAPES AND CARTRIDGES I3MI 
OCIOOA 51620/1-I0 014.10/10. 
0C300XL 024.75/1.10 021.50/10 
2400 FT TAPESEAL 515.00/1000 514.35/50. 
BLACK WATCH 

2400 FT TAPE SEAL S16.25/1050 515.60/50. 

WINCHESTER DRIVES 

10618 IFORMATTE01 0535. 

15MB IFORMATTE01 0750. 
20MB (FORMATTED) 0980. 
32618 'FORMATTED' 01155. 

FLOPPY DRIVES INTERNAL EXTERNAL 

IBM /RA010 SHACK S. SIDE 3195. 5255 

1138/68012 SHACK O. SIDE 0245. 5335 
APPLE - 5210 

HARO DISK SUBSYSTEMS 

5MB 10101 15108 

APPLE 01250 51450 51650 
IBM 01300 51500 31700 

Met-Clem 
Me -Chem International Corporation 
2911 Diwell Avenue. Hamden. Conn 06518 
Phone: (203) 288.3212 or 1-800-638-2436 

Circle 197 on inquiry card. 

August Special 

RENT SOFTWARE 
dBase II 100.00 

Wordstar 75.00 

SuperCalc 3 50.00 

PFS Software 20.00 

FREE CATALOG 
Games /Business/Utilities / Education 

1- 800 -221 -1031 California 

1- 800 -221 -4568 All Others 

619 -481 -0559 San Diego 

Circle 281 on Inquiry card. 

The Statistician 
CPM IBM -PC 

TRS -DOS XENIX 

Multiple Regression Survey Research 
Stepwise Nonparametrics 
Ridge XY Plots 
All Subsets AN OVA 
Backward Elimination Random Samples 

Time Series Analysis Data Base 
Descriptive Statistics *Search & sort 
Transformations Hypothesis tests 

Please call TOLL FREE 

1- 800 -334 -0854 (Ext0 814) 

for more information 
or write: 

Quant Systems 
Box 628 

Charleston, SC 29402 
VISA -M /C Accepted 

Circle 120 on inquiry card. Circle 7 on inquiry card. Circle 261 on inquiry card. 
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S19.95 
s28 95 

835.95 
$33 

-1111 IS an - - - - - -- - -_ 
ESTABLISHED 1977 

SALES 800 - 528 -3138 
TECHNICAL 602 -991 -7870 

MODEM ORDERS 602 - 948 -1387 
TELEX: 16 5025 FTCC SEC PHX. 

r 
SYST 816/A SINGLE -USER 
SYST 816/B 2-USERS 
SYST 816/C MULTI -USER 
SYST 816/D 10MHz B086 
SYST 816/E 10M Hz 68000 
SYST 816/10 4 -USERS 
TO ADD 40Mb, H.D. TO ABOVE ADD 
SYST 816/10 -H20 20Mb H.D. 
SYST 816/10-H40 40Mb H.D. 

CPU Z 6MHz A &T 
CPU 8086/88 A &T 
H &A 8087 PIGGY8ACK /8085/88 
CPU 8086 10MHz A &T 
CPU 86/87 6MHz A &T 
CPU 68K W /MMU OPTION A &T 
CPU 68K 10MHz CSC 
RAM 17 64K STATIC A &T 
RAM 16 64K STATIC 8 &16 A &T 
RAM 21 128K STATIC 8 &16 A &T 
RAM 22 266K STATIC 8 &16 A &T 
M- DRIVE /H 512K RAM -DISK 
INTERFACER 3 -8 SERIAL A &T 
INTERFACER 4 -3 SERIAL /2 PARALLEL 
SYSTEM SUPPORT 1 A &T 
DISK 1 A &T 
DISK 2 A &T 8 " H.D. CNTRL SET 
DISK 3 A &T 5'4'- H.D. CTRL 

W/ CP /M 808.86 

iiCi'i 

x4,299 
x4,999 
x6,399 
$9,299 
$7.099 
84,296 
s1,900 
86,399 
$7,096 

x229 
8349 
8539 
x569 
8739 
8629 
$600 
$349 
$3B9 
x699 

$1.229 
x895 
$489 
5319 
6319 
x349 
$559 

a COOBOOI 

T8 -4 EXTENDER BD. W/ LOGIC PROBE 
ICB 10 OPTO ISOLATOR CNTRL A &T 
ICB -10K OPTO ISOLATOR CNTRL KIT 
ZB1 EXTENDER BD. W/ ZIF & SWITCH 

FLUKE 

S559 

$67 
$165 
$146 
5119 

FLUKE 77 
DVO METER s119 
0.3% DC ACCURACY D 

CPU 8/16 EXECUTES Z80 & 8088 CODE. 
& 8" FLPY CTRL, 2S, 8 

VECTORED 8. REAL TIME INTERRUPTS $6B9 
266K STATIC RAM/ CLK /CAL, BATT. 81.425 
DYNAMIC RAM 512K 12Mb W/ 41256) 81,132 
SBC300 MASTER OR SLV -6MHz, 64K, 

15, 1P, SASI PORT $595 
VFW -III FLPY 5'i." 8. 8" & 5'/." H.D. CNTRL 5645 
VERSAFLOPPY II 4 FLPY CTRL 5'/." & 8" $295 
EXPANDORAM IV 256K W/ PARITY 8825 
EXPANDORAM IV 256K W/ EDC $1,435 
HDC UP TO 4 5'/. H.D. W/ 2S, IP, 

CP /M 80 & 86 B10S INCLD. 8458 
I/O 8 W/8 ASYNCHRONOUS RS232 8435 
I/O 4 ANYNCH. 8505 
I/O 4 SYNCH/ 4 ASYNCH $575 

Cromemco 
ZPU Z 80 CPU 
EXC S 100 EXTENDER BD. 

SMDI SMD HARD DISK I/O 

SUPER SIX 128 -6MHz 
SUPER SLAVE 128 -6MHz 
SUPER 186/256 
CP /M 3 0 
TURBODOS MULTIUSER 
DMA -MICRO MAGNUM 5Mb FIXED & 

5Mb REMOV. CARTG. BARE DRV. 
HDC -1001 -5 51/4 H.D. CONTROLLER 

8299 
849 

x675 

$575 
8519 

$1,499 
$350 
8625 

$1,595 
$419 

4ññ 
ICRJ slsTtns c0lralm0l II 

CPZ 48006 6MHz MASTER 
256KMB MEMORY BOARD 
CPS -MX 64K RAM SLAVE 4MHz 
CPS -MX 64K RAM SLAVE 6MHz 
CPS -BMX 128K RAM SLAVE 4MHz 
CPSBMX 128K RAM SLAVE 6MHz 

MORROW E7 

8739 
$709 
x339 
83R9 
8495 
8529 

MD2 SYSTEM W /MDT60 TERMINAL 
& EPSON RX8OFT PRT. 81.599 

MD3 AS EQUIP. ABOVE W /PEARL DBMS 81,999 
MD3E AS EQUIP. ABOVE WITH ONLY 

CPM 2.2 NEW WORD CO -PILOT $1.499 
MD3- MDCP88 -256 AS EQUIP. ABOVE W/ 

8088 COPROC. & 256K RAM UPGRD. 82,498 
MDP -3 PORT. SAME AS MD3 EXCEPT 5X7" 

SCRN. & EPSON RX8OFT PRT. 81.899 
MD11 SYSTEM W/11 Mb H.D., CP /M 3.0. 

128 RAM, MDT60 TERMINAL 
& EPSON RX8OFT PRT. $2,995 

MD -16 SAME AS MDII W/ 16.44Mb $3.495 
MD34 SAME AS MDII W/ 34Mb 64,995 

Litton r. JEFFERSON 
ELECTRIC 

TRUE SINE WAVE. 100% BATTERY OPER. W /NO 
SWITCH -OVER, BYPASS STATIC SWITCH 
750 WATTS @ 15 MIN 6370- 811 -100 81,575 

1 HR. W /AUXILIARY BATTERY 6149 

Eleçtrálogics 
QUASFDISK512K RAM -DISK W /ON -BD. DRY. 

STATUS LED "S. WRITE PROTECT, DMA 
E -Z INSTALL W /SAMPLE CP /M BIOS 

512K PIGGY -BACK EXPANSION 
BATTERY BACK -UP W /PWR. SUPPLY 

$895 
8695 
x169 

MFIO ALL -IN -ONE //O BD. IEEE S- 100/696 
8 ASYNCH. SERIAL, 2 PARA , BAUD 
RATE GEN . CLOCKCAL /BAIT., PROG. 
PRIORITY INTERRUPT W/8 LEVEL CTRL 
PERSONALITY BDS. & CBLS OPTIONAL $469 

SERIAL OPTION BD FOR MFIO 
CENTRONICS PARA. OPTION FOR MF /O 
STD. PARALLEL OPTION BD. FOR MF /O 

825 
$39 
$25 

10 DIGITAL RESEARCH 
"C" LANGUAGE COMPILER -86 
CP /M PLUS (3.0) 
CBASIC COMPILER 80 
PASCAL MT +86 
PL /1 .86 W/ PROG. UTILITIES 
DR ASSEMBLER PLUS TOOLS 
ACCESS MNGR. 80 = 8195 
DISPLAY MNGR. 80 = 0260 
SPEED PROG. PKG. 80 = 0130 
GSX 80 = 055 

8229 
8245 
8325 
x390 
8488 
8130 

86 = 8260 
86 = $325 
86 8163 
86 865 

51,495 

DUALSSDD 51/4 FLPY. 2S. 1P, IEEE488, MX80 PRT. 
REAL TIME CLOCK. 2 MODEMS, 8" FLPY 
INTERFACE, CP /M80, MBASIC, CBASIC. 
COMMUN. PERFECT WRITER, SPELLER, CALC, 
FILER & FANCY FONT IN 33L8. PORTABLE 

TERMINALS 
& MONITORS 

FREEDOM 110 TERMINAL - AMBER CALL 
FREEDOM 200 TERMINAL - AMBER 

(EMUL TELEVIDEO 950 & ADM 31) CALL 
LIBERTY FREEDOM 220G 

DEC VT220 EMUL. W/ FULL 

SUPERSET OF VT100 CALL 
USI AMBER 12 " HI -RES MONITOR 120MHz) $109 
WYSE50 14", 132 COL.. EMUL. TVI 910, 

920, 925, ADDSVP & HAZELTINE 1500 8519 

PRINTERS 
BROTHER HR15 SERIAL 
BROTHER HR25 SERIAL 
DAISYWRITER 2000 W /48K 
EPSON MX, RX & FX IN STOCK 
OKIDATA 92P 
OKIDATA 93P 
TALLY MT160L S -OR -P W /TRACTOR 

ARnadex 

8425 
8725 
8998 
CALL 
8319 
8689 
8569 

DP9625B. 132 COL., 240 CPS, 72/144 81,245 
DP97258. 132 COL.. 200 CPS, COLOR 81,349 
DP6500. 132 COL., 500 CPS. TRACTOR $2,486 

= PRACTICAL 
PERIPHERALS 

MICROBUFFER EPSON 'CARD" 
MBS 16/32K SERIAL 
M85 32K SERIAL 
MBS 64K PARALLEL 

MICROBUFFER IN- LINE "STAND ALONE " 
MBIS SERIAL 64K 
MBIP PARALLEL 64K 
MICROBUFFER II. 16K, APPLE II, II., IIE 

8119 
8153 
8195 

$244 
8244 
8181 

PROCLOCK /APPLE II, II., IIE 8119 
SERIAL /APPLE II, II., IIE W/ RS232, 

COMMUNICATIONS & GRAPHICS 8119 
GRAPHICARD W/ ON -BD. S.W. /35 PRT 869 

_INDUSTRIAL QUALITY= 
CABINETS 

DUAL 1/2 HI HORIZ. 51/4" FLPY. 

SINGLE STD HI HORIZ. 51/4- FLPY 

DUAL 1/2 HI VERT. 8" FLPY 
SINGLE STD. HI VERT. 8 " FLPY 

DISK DRIVES 
DMA 5Mb REMOV. CART. W /5Mb 

FIXED WINCH. BARE DRIVE 
S100'S SUBSYS. - DUAL DSDD 8 " 

FLOPPY, QUANTUM 40 Mb H.D., 
DISK 1 & 3. CP /M80 & 86 

S -100'8 51/4" 40Mb QUANTUM H.D. SUB 
SYSTEM W/ DISK 3 & CP /M80 & 86 

MAXTOR XT -1065 51" 65Mb H.D. 
MAXTOR XT -1105 51/4" 105Mb H.D. 
MAXTOR XT -1140 51/4" 140Mb H.D. 
QUANTUM Q540 51/4" 40Mb H.D. 

575 
$59 

$195 
$195 

81,595 

83.999 

82.895 
82,249 
s2,995 
83,749 
81.395 

T E1 n3e n 100 -2 5'/." DSDD 

plume 6 MONTH WARRANTY 

8189 

142 DSDD 51/4-.1/2 HI $189 
242 DSDD 8"1/2 HI $395 
842 DSDD B" STD HI 8455 

TOSHIBA 
FOR IBM -PC & PORTABLE 

HIGHEST ENGINEERING QUALITY 
5'/." '/ HI FLPY. DIRECT DRV. 1 YR WARR. 8155 

J MD1D 5'/." SSDD BOX /10 
MD2D 51/4" DSDD BOX /10 
MD2D 96TPI 51/4"' DSDD 

80 TRACKS BOX /10 
FD2D-1024N 8 DSDD BOX /10 

Circle 271 for Dealer inquiries. Circle 272 for End -User inquiries. 

S -100 DIV./696 CORP. FULL DEALER SUPPORT 
14425 North 79th Street VISIT OUR SHOWROOM 

Scottsdale, Arizona 85260 Hrs. 8:30AM - 5:00PM M -F 

Subject to Available Quantities 
Prices Quoted Include 

Cash Discounts 
Shipping & Insurance Extra 
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DUST 
COVERS 

For Personal Computers and Small 
Business Systems, Peripherals, Game 
Units - Protective, Long- Lasting Vinyl 
Resists Both Dust and Liquids. 

- CHOICE OF COLORS - 
Amdek Franklin Ace 
Apple 
Atari 
BMC 
Columbia 
Commodore 
Corona 
Eagle 
Epson 

IBM 
Kaypro 
Okidata 
Rana Systems 
Star Micronics 
Televideo 
Texas Instruments 
PLUS OTHERS 

GROUP /VOLUME DISCOUNTS AVAILABLE 

FOR FREE BROCHURE WRITE: 
ENCHANTED FOREST 

P.O. Box 5261, Newport Beach, CA 92662 
(118 Onyx) 

Dealer Inquiries Invited 

SIBEC 51 
8051/52 DEVELOPMENT BOARD 
8051 -Based Single -Board Computer with 

Monitor /Debugger 

VISA aaal 

4 28-pin byte -wide 

sockets; monitor will 

program EEPROMS. 

Perfect for System 

Development and 

EducatioralApplications 

$335 
DOBinary Technology 

P O BOX A59 HANG VFR NH 03755 603 643.21W 

Orde 38 on inquiry card. 

PROGRAMMING IN IC'? 
At last, a BTREE LIBRARY ready to use! 

We have already done the work of developing a 

'GENERIC' BTREE LIBRARY 
Just set our defines in your main and 

link with our 'BTREE.LIB." 
Our BTREE library makes no assumptions 

about your DBM application 

You control your data fies and use our BTREE 
functions to maintain your keys. 

You control the length of your keys. 
You control the values of your keys. 
You contra the size /speed trade -offs. 
You can have multiple keys per BTREE 
You can have multiple BTREE data bases. 

Ttis is quality software you can use for 
serious DBM software development. 

Documentation and BTREE LIBRARY: 599.00 
[Ca. residents add 6.5% sales tax] 

Dealer Inquiries Invited. 

INTEGRATED COMPUTER SOLUTIONS 
175 Bernal Rd, Suite 240 

San Jose, Ca. 95119 
(408] 629-8675 

Circle 159 on inquiry card. 

CMarymac¡ 
INDUSTRIES l 

800-231-3680 

Can Americani 
ELECTRONICS J 

800 -531 -7466 

Radio Shack TRS -80's 

People you Trust to give you the very best! 

y-a 

Lowest 
Price 

Reliable 
service 

Quality 
Products 

22511 Katy Fwy., Katy (Houston) Texas 77450 
(713) 3920747 Telex 774132 

Circle 192 on inquiry card. 

T & A SYSTEMS 
MODEMS LIST 
U.S. Rabotics Passwok 300 1200 Wader, Auto Answer 5449 
Run R212A1 (300:1200 10 no AvtadarrAuto Loa on) 5499 
PeuriI1300.'I 2001 5525 
Hayes 1200 Smart Modem 5699 
Rea 22/12400 1200 300 Selectable 18 month w arrant') 51195 

General Dab Comm 1500 :800 works mullrpornt S1575 
(Moroi Data Systems 9600 4/519600 Dal.upr) 52650 

CRTS 
arbors Bakeries Freedom 100(20 Funclon Rees FUUEdmn) S495 
Tektes 300012x10 Hatsu Status line) 5599 
Visual 50 (Green Resent screen) 5695 
Telaidee950 $1195 
hex Ogler ADM II 5695 
Kimbell Mew Nadal Fulls DECCampabblel 5795 

COST 
5350 
5399 
5399 
$510 
$890 

$1395 
CALLS 

CALL $ 

$495 
$595 

CALL $ 

CALL $ 

CALLS 

PRINTERS 
Banana 1091 (120 CPS Dot Matra 3 Print Muted 5599 CALL S 

Teleln 1011120 CPS Dash Wheel send A Paalkl Parts Std 5649 5457 
SiemensPTas (Silent 15ocPS Ink let) 5900 CALL $ 

recede° 71015 CPS Darsi Meal/ S l 595 CALLS 

SWITCHES 
6dtronia 24 WneA B Swart) 

Ide A)B Switch 24 Nn 

HARD DISK 
Mountan(10 MEG I o rApple FranIIn IBM) 52495 CALLS 

MONITOR 
Panasonic TRI20(Hr &h Remlydron 1100 Loses) $220 S 150 

P.O. Bo: 692 Wheeling. IL 60090 

800 -323 -2666 
'We stuck a complete product line 

of above manufacturers 

5159 CALLS 
5130 CALLS 

Circle 161 on inquiry card. 

DISK DRIVES 
(For PC, Mod I, Ill & IV) 

Chime 1 42A . $209 
Teac F055B $179 
TandonTM100.2 $209 
Tandon TM101 -4 $295 
CDC 9409 .5219 
Case and PS S 45 

PC EXPANSIONS 
Maynard DISK Controller $162 
Sandstar Series Suit 
Infernal l OMB HDsyslems:WS4 S959 
w 51 $ 990 
Ouadboard 64K). 5269 
Ouadcolor I $1 99 
AST SixpackPlus (64 KI .. . . ... $269 
MegaPlus (64K) $269 
I/O Plus . $114 
2nd SP. PP or Game $ 35 
HERCULES graphics board..,.. $349 
HAYES Modems 300 ..... .... $209 
Smarlmodem 1200. ... . $489 
Smarlmodem 12008.. . $435 
Soot 9 chips 164K). $ 55 

VLM Computer Electronics 
10 Park Place Morristown NJ 07960 

(2011 267-3268 Visa, MC, Check or COD 

GREAT DISKETTES 

r1-J Super low prices 
SYNCOM 

The low priced. high quality diskette with a LIFETIME WAR- 
RANTY Packed in polybags of 10 with Tyvek envelopes 
labels and reinforced hubs 

One of the best buys we've seen 

$139 I ea. 5' /a"SSDD $ 1 8 5 
ory 20 51/4 "DSDDea. y7 

0O7 rJ20 

OTHER MEAT VALU!!r 
DISKETTE 70--Holds 70 5'r' diskettes In dust tree 
safety S14.95 ea. + 53.00 Shpng 

DISK CADDIES -Flip up style holds 10 555' diskettes 
51.65 ea. 4- 20 Shpng 

Shipping: 5 %-DISKETTES -Add $3.00 per 100 or trac 
non thereon. OTHER ITEMS: Shipping charges as shown in 

addition lodiskelleshipping charges. Payment: VISAOr MC 
COD orders only. add S3 00 Taxes: Illinois customers. 
please add 8%. 

Nationwide: 1 -800 -621 -6827 
In Illinois: 1- 312- 944 -2788 

Mlmrnum Order. 53500 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICEI 

DISK WORLD! 
S.:ne 4806 3C East Herr- Strew) Chicago minors 60611 

Circle 106 on inquiry card. 

APPP L.EEWARE,tNC. 
The Apple Users Group 
Software Library 
Par the feet are eryoy yo.r Apple 

its freest capacxy. sang 
ysnalypaUretl asks wen ter 60 

e astaMq programs each 
(mt avalabk Irvin any other snral 
Fads parked risk rxStlL's rn exterane 
celery d rummers smeh/ and emu. 

Lang) programs rNSpnssa6 a ra al corn 
attests' Mixed rat quy packed dsks racks 
BUSINESS EDUCATIONAL DATA BASE GAMES 
UTILITIES SOENCE MUSIC GRAFHCS FINANCE 
LA-&y Daki I. II are III are mixed cargo-es S mgory 
dross e'e GAMES UTILITIES GRAPNCS INTEGER 
SCIENCE TECH MUSIC E. AUDIO 
mdvdue asks notable a 559 95 each 
Omer erect Itom toss an and Save W en S1509n Itrsy Daks 
n. I and d are get a speck bur.rb der FREE 260 prv/rarra 
rocs179 95 54 shops BUT for Use Best Vela, recess ary 

va package one of 9399 CerufeedPostage phko-s horafrangc paced) 

Send onetime membership fee of 515. [no fee 
charged to institutions] for 1000 + program 
catalog end gain scum to library of over 10,000 
programs at a special 15% discount 
(Foreign memberships $28. U.S.) 

For Order. Only Call now 
TOLL FREE: 1400.327 -9664 
Florida: 1- 305 -987 -8665 
Or Write: ¡III 
Applawer., Inc. V /S4 
6400 Hayes Street Itl))- 
Hollywood, Fla. 33024 
Progrrrs Di.k.s romp rä05 wish App. II, II Ile, III Ennui., 
Frmkln A. nd IdM Du.d 

Circle ,24 on inquiry card. 

Scotch Diskettes 
Rely on Scotch° diskettes to keep your valu- 
able data safe. Dependable Scotch diskettes 
are tested and guaranteed error -free. The low 
abrasivity saves your read /write heads. 
They're compatible with most diskette drives. 

(800)2354137 

VISA 

Dealer Inquiries 
Invited 

PACIFIC 
IXCIIANGES 

Circle 243 on inquiry card. 
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= = = 
IBM PC SYSTEMS 

THE EXPERT SAYS YOU NEED 256K RAM. AND THE PRICE IS LOW. 

#1 SYSTEM: 2 -360K DRIVES, 256K RAM, GRAPIIICS VIDEO 

CARD $2165 

#2 SYSTEM: 2 -360K DRIVES, 256K RAM, MONOCHROME VIDEO 

CARD, PRINTER PORT $2825 

IBM PC-XT SYSTEMS 

#1 SYSTEM: STANDARD UNIT - LIST $4395 $3875 
#2 SYSTEM: 256K, GRAPHICS VIDEO $4075 

#3 SYSTEM: 256K, MONOCHROME VIDEO $4210 

®,M TA VA PC 
TAVA PC SYSTEMS 

Au. TAVA's INCLUDE SERIAL PORTS, 1 PARALLEL PORT, 2 DSDD 

TIIINLINE DRIVES, A VIDEO INTERFACE (EITHER GRAPIIICS OR 

MONOCHROME), 256K RAM, AND A 12" MONOCHROME CRT. 

FREE SOFTWARE: WORD PROCESSOR, DATA RASE, SPELLING, ELEC- 

TRONIC MAIL 

TAVA #1: GRAPHICS VIDEO $1795 

TAVA #2: MONOCHROME VIDEO $1845 
TAVA PC-XT #1: 10 MBrIe HARD, GRAPHICS VIDEO $2795 

TAVA PC-XT #2: 10 MBS1E HARD, MONOCHROME VIDEO $2845 

ñ SQNYO 
SANYO 550-2 

987 
SANYO 555 -2 

-$1325 
SANYO MBC550 SYSTEMS 

NOW WITH FACTORY INSTALLED DOUBLE SIDED DRIVE and DOS 

2.1. 
MBC550 -2 w/3 sOFTS'.RES $ 985 

MBC555 -2 w/6 SOS'IWnaes $1315 

RECOMMENDED OPTIONS: 

128K EXTRA RAM (256K TOTAL) $ 100 

SERIAL PORT $ 80 

AMBER CRT $ 140 

COLOR RGB CRT -TAXAN #415 $ 495 
MODEM SOMME $ 65 

MODEMS 

HAYES SMARTMODEM 310 $ 215 

HAYES SNLSRTNIODENI 1200 $ 479 

HAYES 1200 -e "IBM INTERNAL" $ 395 

HAYES 1200-11 WITH SOFTWARE $ 445 

HAYES MICROMODEM II -E $ 295 

NOVATION Access 1 -2 -3 $ 445 

RIXON PC212A "IBM INTERNAL" $ 395 

SOFTWARE - PC 

MICROSOFT WORD WITUMOUSE $ 295 
FRAMEWORK $ 485 
LOTUS SYMPHONY $ 485 

R:BASe4000 $ 305 

Lows 1 -2 -3 $ 325 

IUS ACCOUNTING SOFTWARE $ 425 

MJA ACCOUNTING SOFIWARF $ 395 

MI LTI ATE $325 

NEC 
NEC ADVANCED PERSONAL COMPUTER - TIIE APC 

STANDARD HARDWARE PACKAGE INCLUDES: 

8086 16SIT CPU 

640 x 475 PIXEL CRT 

GREAT KEYBOARD 

128K RAM, EXPANDABLE TO 512K 
8" FLOPPIES 1VITIi 1 MBYTE EACH 

48 DEFINABLE FUNCTION KEYS 

STANDARD SOFTWARE PACKAGE INCLUDES 

MS -DOS 2.0 

DBnsel! 
WORDSTAII 3.3 

MULTIPLAN 

NEC 
AND 
ME 

NEC AI'C- 1 DRIVE, GREEN #H01 $2095 

NEC APC- 2 DRIVE, GREEN #H02 $2550 
NEC APC- 2 DRISE, COLOR #1103 $3150 
NEC APC- 1 DRIVE, COLOR #1104 $2575 
NEC IOMBrIT: WINCHESTER #H26 $2175 

NEC APC-III 
NEC ADVANCED PERSONAL COMPUTER -III 
NEC LEADS THE MARKET WITH UNIX, SPEED, SUPERIOR VIDEO QUAL- 

ITY, AND EXCELLENT DESIGN. 

ALL PRICES.. , MINIMUM 20% DISCOUNT 

"MOST OF OUR BUSINESS 

IS BY REFERRAL FROM 

SATISFIED CUSTOMERS. 

FIND OUT WHY." 

AD D4% FOR AMERICAN EXPRESS. ADD 2% FOR VISA/MASTER- 

CARD. 205 PREPAID DEPOSIT REQUIRED ON COD ORDERS. 

CALIFORNIA RESIDENTS ADD SALES TAX. PRICES SLAY CHANGE - 
CALL TO VERIFY PRICES AND DELIVERY 

EXPERT COMPUTERS 
21804 ROSCOE BLVD., SUITE 18 

CANOGA PARK, CA 91304 

(818) 344 -6063 
(800) 528 -9537 

LETTER QUALITY PRINTERS 

C. I'POH/TEC: THESE DAISYWHEEL PRINTERS USE DIABLO WHEELS, 

INK GUIIRIIIGES, AND SOFTWARE CODES. 

F -10 -18 18CPS $ 495 

F -10 -40 40CPS $ 950 

F -10 -55 55CPS $1275 

ABATI LQ -20P 20CPS, 132 COLUMN $ 395 

DINAX- BROTHER HR -15 $ 410 

HR- 15 TRACTOR $ 105 

HR -15 CUT SHEET FEEDER $ 185 

DSTAX- BROTTIER HR -25 $ 675 

HR -25 TRACTOR $ 120 

HR -25 CUT SHEET FEEDER $ 210 

BRUTTIER HR -35 $ 895 

JUKI 6100 20cPS 8 455 

NEC SPINWRITERS #2050 $ 965 

NEC #3550 $1685 

NEC #7730 $1845 
SILVER -HEED E.XPSOOP $475 

SILVER -REED EXI'SSOP AKA SANYO PR5500 $555 

DOT MATRIX PRINTERS 

BMC CP -80 W /C:YRRUN INK 8 265 

C. IToa/I'EC 18OCPS $ 495 
180cPS -WIDE $ 695 

180cIs -COLOR $ 575 

180CPS -COLOR -WIDE ß 795 

EI'S(I.N FX -80 $ 445 
EPSON FX -100 $ 730 

GEMINI 10 -X $ 269 

GEMINI 15 -X $ 415 

MANNESMANN- TALLY MTI6OL S 595 

MTI8OL $ 795 

OKIDATA 92- eon IBM 8 435 

OKIDATA 93 $ 685 

PROWIIITEII 120CPS, STD $ 345 

FROMM-Ell 2 120crs, laut: $575 

S:UCATA MONITORS 

SC -1O0 COLOR COMPOSITE 13" $275 

SC -200 Count RGB FOR IBM 13" $460 
SC -300 COLOR RGB FOR IBM 13" $695 

SC -1000 GREEN 12" 8125 

SC -1000 AMBER 12" $135 

NEC PC8201 LAP COMPUTER. $575 

iCO/!I//a 
COMPAQ 2 DRIVE, 256K $2365 

MICROSOFT "WORD" w/Mousi $295 

HE 
PC212AS PC INTERNAL MODEM $ 295 

212E EXTERNAL MODEM $ 310 

SB200 200 WATT STANDBY POWER $ 345 

XT300 300 WATT STANDBY POWER $ 455 

FF5150 INII'ROVED KEYBOARD $ 165 

TSENG LABORATORIES ULTRA -PAK 

132 X 44 COLUMN VIDEO INTERFACE 1VITII GRAPIIICS FOR THE 

IBM MONOCIIRO\IE CRT. INCLUDES PARALLEL PORT, SERIAL PORT, 

CLOCK. OPTIONAL FLOPPY DISK CONTROLLER OR 64K -384K RAM 

PACK. NOW IVITIi "C" OPTION FOR COMPATIBLE COMPUTERS. 

ULTRA -PAK LIST $680... $495 

DISK -PAK LIST 8220... $185 
RAM -PAK (64K EXPANDABLE ro 384K) LIST $245... $205 

PROFIT SYSTEMS 

MULTIGRAPH (80 x 40 VIDEO W /GRAPIIICS & 

PRINTER PORT $465 

MULTIGRAPH OPTION BOARD (132 COLUMNS, 

16 cams) $185 

MULTI -USER SUBSYSTEM: FOR 4 USERS, HARDWARE & 

SOFIMABE $650 

Circle 124 on inquiry card. AUGUST 1984 BYTE 455 
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APPLE COMPATIBLE 
Prices for dealers in quantities of 25 or more. 

End Users Inquiries welcomed. 

Disk Drive $135.00 ea. 

Controller Card $35.00 ea. 

Computer Case $55.00 ea. 
Keyboard $70.00 ea. 

(Numeric and Function Keys) 
Switching Power Supply $45.00 ea. 
Joystick (Heavy Duty) $15.00 ea. 
Slim Fan $25.00 ea. 

ELECTRADE CO. (408) 946 -2541 
780 Trimble Rd. Suite 605 

San Jose, CA 95131 

Circle 121 on inquiry card. 

for the 
Intel 

bryte 
FORTH 
8031 

micro- 
controller 

FEATURES 
-FORTH -79 Standard Sub -Set 
-Access to 8031 features 
-Supports FORTH and machine 

code interrupt handlers 
-System timekeeping maintains 

time and date with leap 
year correction 

-Supports ROM -based self - 
starting applications 

COST 
130 page manual -S 30.00 

8K EPROM with manual -5100.00 
Postage paid in North America. 

Inquire for license or quantity pricing. 

Bryte Computers, Inc. 
P.O. Box 46, Augusta, ME 04330 

(207) 547 -3218 

Circle 42 on inquiry card. 

= = -' 
FLEXIBLE DISCS 

WE WILL NOT BE UNDER- 
SOLD!! Call Free (800)2354137 
for prices and information. Dealer 
inquiries invited and C.O.D's 
accepted. 

VISA 

PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401 In Cal. call 
(800)592 -5935 or 
(805)543 -1037 

Circle 243 on inquiry card. 

SAVE MORE 
THAN EVER ON 

361 Scotch® 
DISKETTES 

LIFETIME WARRANTY! 

$169ea w SS 
44¡ 

DD 

$223e. 
Dsoo 

01y 20 (7451- Oty 20 

5'+ SSOD -96TPI (746) $2.60 ea 
514' OSOD -96TPI (747) $3.25 ea 
B. SSSD (740) $2.05 ea 
8' SSDD (741) 52.50 ea 
8" DSDD(743) 53.10 ea 

Shipping: 5' /: DISKETTES -Add 53 00 per 100 or traction 
thereof. 8' DISKETTES -Add $4 00 per 100 or Iractcn 
thereof. OTHER ITEMS Shipping charges as shown In 

addition to diskette shipping charges Payment: VISA or 
MasterCard COD orders only. add $3 00 Tee..: Minos 
customers. please add 8% 

Hour.: 9 AM -5 PM Central Time 
For fall ...Price call 

Nationwide: 1- 800 -621 -682 7 

In Illinois: 312 -944 -2788 
DISK WORLD! 

Suite 4806 30 East Huron Street Chcago. Ihnois 60611 

Authorized Distributor 
Information Processing Products 

Circle 107 on inquiry card. 

AFFORDABLE M -68000 
COMPUTER SYSTEM 

r--,_ 
.i 

.W 
..713g21.17.. 

' 

M68KCPU 6 -10 MHz CPU, 20K static RAM. 16K 
EPROM. on board mondor, two RS2.52 
serial 

unleports. 
I6-bit 

parallel 
port. 5 timer, 

pansion bus. 
Bare board 8 99.95 
Complete Kit 6595.00 

MD512K 128 -512K static RAM, floppy disk controller 
E hard disk interlace Bare board I 99.95 
Complete Kit (128K) 8725.00 

M68KE Enclosure with power supply, fan. filter. 4 slot 
card cage 

$249.00 
M68KASM M68000 Macro Cross Assembler for CPIM80. 

IBM PC,TRS -80 and Apple II computers 
$ 199.00 

ups shipping E hadling 8 .00 
COD orders add $ 3.00 
Foreign orders add $20.00 
California residents add 6.5'3; tan 

EMS Microcomputer (714)553.0133 
Sytems 
P.O. Box 16115 Irvine, CA 92713 

Circle 119 on inquiry card. 

51/4" DISK DRIVES 

TANDON: TM 100 -2 
Double Sided, 40 TRK /Side . 

TANDON: TM 100 -1 
Single Sided, 40 TRK 

CDC: 9409 
Double Sided, 40 TRK /Side .. 

120 Day Warranty 
Free Shipping 
No Charge For Credit Cards 
Order Toll Free 

$209 

$169 

$219 

10; 
a?. 

1- 800 -531 -5475 (Outside Of Texas) 

(512) 250 -1489 (In Texas) 
Texas Residents Add 5% Sales Tex. 

I-Compundd Corp 

13010 Research Blvd., Suite 101 

Austin, Texas 78750 

Circle 60 on inquiry card. 

PRINTER CABLES 

$30.00 
SHIPPING INCLUDED 

INTERFACE CABLES 
Parallel Printer 

Interface Cable 

INTERFACE CABLES 
RS232 Serial 

Interface Cable 

Apple 
Centronics 
Columbia 

Epson 
Eagle 

IBM PC 

Kaypro 
NEC 

WANG 
Zenith 

TELEVIDEO 

DB 25 
Male /Female 

Cable Length 
up to 10 feet 

SPECIAL PRICING AVAILABLE TO DEALERS 

CUSTOM CABLES AVAILABLE ON REQUEST 

FABRICATION 
FC 

-! 
CONCEPTS, raì ma e 

INC. 
8230 Miralani Drive San Diego, CA 92126 

(619) 271 -4522 

Circle 128 on inquiry card. 

TOP QUALITY 
APPLE COMPATIBLE 
PERIPHERALS 
THOROUGHLY TESTED ANO WARRANTED FOR 120 DAYS 

Cooling Fan $22 Z -80 Card $33 

16K Ram $28 80 Column Card $55 

Eprom Writer $42 RS 232 Card $36 

Parallel Switching 
Printer Card $35 Power Supply $46 

Keyboard . $55 Computer Case $45 

PACE AP -50 Disk Drive 
(Shugart SA390 Mehanism) $140 

THE ABOVE PRICES ARE FOR DEALERS. 
QUANTITY 25 +, COO, FOB NAPERVILLE. IL 80540 

ENO USER INQUIRIES ALSO WEICOME. 

PACE SYSTEMS, iIIC- 
24 W 500 MAPLE AVE.. NAPERVILLE, IL 60540 
(312) 355-9722 

Circle 242 on.inquiry card. 

RS232C IBM PC Compatible 
Paper Tape Transmitter /Model 612 

Stops ornd starts on character at all speeds, 
uses manual control or X -on, X -off 90 -26 
volt, 50 -60 Hz power. 50 -9600 baud, up to 15 

char /sec synchronous or asynchronous; 
gated internal or external clock, RS 232C, 
current loop or parallel output, reads 5 -8 level 
tape, 7 -11 frames per character, even or odd 
parity. Desk top or rack mount. 
Addmaster Corporation, 415 Junipero Serra 
Drive, San Gabriel, CA 91776, (213) 285 -1121, 
Telex 674770 Addmasler SGAB 

Circle I I on inquiry card. 
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LINE -POWERED 
AUTO -ANSWER 
DIRECT -CONNECT 
MODEM $89.95 
300 Baud, full duplex, analog loopback 
for self test, carrier detect, receive data, 
and transmit data. LED indicators 
List Price $129.95 $89.95 

SMARTMODEM 
Hayes 
Sophisticated direct -connect auto- answer /auto 
dial modem, touch tone or pulse dialing. 
RS232C interface programmable 

Smartmodem 1200 _ 

1200B tor IBM PC 
Smartmodem 300 
Hayes Cronograph 
Micromodem 100 
Micromodem Ile 
PLEASE Software 
Smartcom II 

J -CAT MODEM 

$699 $475.00 
$599 $399.95 
$289 $199.00 
$249 $199.95 
$399 $299.95 
$299 $239.95 
$395 $299.95 

$149 $99.95 

1/5 the size of ordinary modems, Bell 103, 
manual or, auto -answer. Automatic answer/ 
originate, direct connect, built -in self -test, two 
LEDs and audio beeps provide status 
information 

Novation J -Cat $149 $114.95 

ULTRA -VIOLET 
EPROM ERASERS 
Inexpensive erasers for industry or home 

Spectronics w/o timer 
Spectronics with timer 
Logical Devices 

ISOBAR 

$99 $69.95 
18139 $94.95 

$89 $49.95 

The ISOBAR looks like a standard multi outlet 
power strip but contains surge suppression 
circuitry and built -in noise filters, plus 15amp 
circuit breaker 
4 receptacle 
8 receptacle 

$89 $59.95 
$99 $69.95 

Complete Computer $400.00! 

THE 
LITTLE BOARD 
with FREE! 
CP /M 2.2 
Minature single board CP /M computer designed 
to mount directly on top of a 51/4" floppy disk 
drive (7.75" x 5.75 "). Contains Z 80A CPU, 64K 
RAM, Boot Eprom, terminal port, modem port, 
parallel printer port, floppy disk controller, and 
CP /M 2.2 included FREE! 

Little Board with CP /M $400 $348.95 
Support package $50 $48.95 
Serial Cable $13 $11.95 
Diskless Monitor Eprom $30 $24.55 

BONDWELL 
12 

--- - -- JLTE 
SAVE $500. UTER 

with FREE! S °p 
gRE&MODEM 

_ . 
" i s R r 
MEW 

¡ 
a 

; 

BUILT -IN 
SPEECH 

Wordstar 
Mailmerge 
Calcstar 

Datastar 

Reportstar 
AKA ypRBAS/C 
Speech 

Synthesizer 

90 day warranty 

30 day 
exchange 

service through nationwide 
field 

4MHz service tearn. Z -80 4, 64K K RAM, 9-inch 
hi-res non-glare 

amber 

monit or, co 
mPosite video output, two 180K disk drives 

, 

full size 63 
key keyboard with separate 

numeric keypad 

and 16 programmable 
function 

speech synthesizer, graphics, 
sculpted 

Ports, centronics 
printer Port high-impact 

case, 26 

ect to FCC 
approval) BONDWELL 

14 with twice the storage 51395.00 

APPLE ACCESSORIES 
ON SALE! 
Full Height Disk Drive 
Half- Height Disk Drive 
Controller 
8 inch 2 Meg. system 
CP /M 3.0 Card 
Z -Card with CP /M 
16K RAM Card 
Best 80 Column Card 
Printer card 8 cable 
Fan w /surge protect 
Koala Pad 
Grappler Plus 
Buffered Grappler /16K 
Buffered Grappler/ 

$299 $179.95 
$249 $184.95 
5100 $59.95 

$2495 $1395.00 
$399 $249.95 
$169 $139.95 
$99 $39.95 

$219 $139.95 
$109 $49.95 
$99 $59.95 

$125 $89.95 
$175 $119.95 
$245 $175.95 
$345 $239.95 

Shack and H.P.I 

Better than Radio 

NEC Á COMPUTER 
8201A keyboard 

with 

6à t_CD display, control keys, 16K 

and 240 x and sepal and 

function portstFREEi software 
included 

ports, $799 $596. 
Parallel P 

Pc BUY NOW GET AN 

AC BATTERY N FREE' 

NICAO BATTERY 
PA 

SUPER DISKETTE 
SPECIAL! 
We bought out a major manufacturer's 
overstock and we are passing the savings 
on to you! Single- sided, double- density 
package of ten with FREE! plastic case 
Box of 10 w /FREE! case _$34 $18.95 

Continental U.S. Inside California Los Angeles Area 
800/421 -5500 800/262 -1710 213/973 -7707 

Circle 166 on inquiry card. AUGUST 1984 BYTE 457 
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QUICK SERVICE, FRIENDLY SUPPORT, AND 

SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 
AND WE'VE GOT A TRACK RECORD WE'RE PROUD OF TO BACK IT UP- 
EIGHT YEARS OF SERVICE TO THOUSANDS OF SATISFIED CUSTOMERS! 

10 MEGABYTE 
HARD DISK 
FOR IBM PC 

Plug -n -Run. ready to go complete with 
controller card, data cable, and mounting 
hardware totally PC /XT compatible 
faster than XT handles 4 different operating 
systems streamer tape back -up available 

List Your Price 

10 mbyte internal $1795 $995.00 
10 mbyte external $2095 $1195.00 
15 mbyte internal $1995 $1395.00 
15 mbyte external $2295 $1595.00 
26 mbyte internal $2495 $1995.00 
26 mbyte external $2795 $2249.00 
Tape Back -up option CALL FOR BEST PRICE 

HI -RES MONITORS 
List Your Price 

AMDEK 300G $179 $119.95 

AMDEK 310A $230 $169.95 
AMDEK 300A $199 $149.95 
AMDEK COLOR I $379 $259.95 
AMDEK COLOR II $559 $419.95 
AMDEK COLOR IV $995 $499.95 
PGS MAX-12 S269 $199.95 
PGS HX-12 $699 $469.95 
PGS SR-12 $799 $649.95 
OUADCHROME_ $795 $499.95 
COMREX CR6800 $649 $499.95 

KEYTRONICS 
KEYBOARDS 
KEYTRONICS KEYBOARD - $209 $149.95 

HIGH SPEED 8087 APU 
List Price 5295 SALE PRICE $199.95 

STB BOARDS 
FOR IBM PC 

List Your Price 

RIO PLUS 64K $395 $329.95 
RIO PLUS 128K $495 $349.95 
RIO PLUS 256K $595 $444.95 
RIO PLUS 384K $795 $549.95 
SUPER RIO 64K $419 $329.95 
SUPER RIO 128K $519 $379.95 
SUPER RIO 256K _- $619 $479.95 

SOFTWARE 
FOR IBM PC AST FOR IBM PC 

List Your Price List Your Price 
MICROSOFT WORD $395 $249.95 
FRAMEWORK $695 $439.95 SIX PAK PLUS 64K $395 $269.95 

dBASE II SIX PAK PLUS 256K $695 $429.95 $489.95 

D -BASE III 
$700 

SIX PAK PLUS 384K $945 
$449.95 

$569.95 

R:BASE 4000 
$695 
$495 MEGA PLUS 64K $395 $319.95 $269.95 

SMART KEY $89 MEGA PLUS 256K $665 $69.95 $429.95 
MOVE -IT $125 MEGA PLUS 512K $1095 $89.95 $799.95 
MULTIPLAN $250 $169.95 
ACCOUNTING PARTNER $395 $249.95 I/O PLUS $165 $119.95 
CROSSTALK $195 $129.95 
PROKEY $75 $54.95 MP 64K $295 $199.95 
MULTIMATE $495 MP 128K $395 $299.95 $249.95 

_ 

SUPERCALC III MP 192K $495 $395 $249.95 $299.95 
TRANSEND PC MP 256K $595 $189 $139.95 $349.95 

MICROSOFT IBM VIDEO BOARDS 
FOR IBM PC HERCULES COLOR $245 $198.95 

HERCULES GRAPHIC $499 $339.95 
List Your Price PLANTRONICS COLOR+ $549 $379.95 

MOUSE w /WORD $495 $339.95 OUADCOLOR I $295 $209.95 
MOUSE $199 OUADCOLOR II $275 $129.95 $209.95 
SYSTEM CARD 64K $395 $279.95 AMDEK MAI $649 $349.95 
SYSTEM CARD 256K $625 $429.95 AST MONOGRAPH $595 $449.95 

320K DISK DRIVES 
DOUBLE -SIDED, DOUBLE -DENSITY 
FOR IBM PC 

$19995 
CHOICE OF 

Tandon 
Teac 
Shugart 

LOCAL AREA 
NETWORKS For IBM PC 
OUADNET II 5995 $879.95 
OUADNET VI 51995 $1689.95 
OUADNET IV S2295 $1989.95 
AST -PCnet II $495 $399.95 
ORCHID TECHNOLOGY $595 $499.95 

DISKETTES For IBM PC 
High quality double- sided, double- density 
diskettes. certified to be absolutely error free 
Box of ten. warranteed for one year 
Box of 10 w /FREE plastic case _ $39 $19.95 

PLACE ORDERS TOLL FREE 

Continental USA 
(800) 421 -5500 

Inside California 
(800) 262 -1710 

64K RAM UPGRADE 
FOR IBM PC 

High speed RAM upgrade kit with FREE! parity 
(error detection) and one year warranty 

List Your Price 

64K KIT For IBM PC $90 $44.95 
128K KIT For IBM PC $180 $88.95 
192K KIT For IBM PC $270 $133.95 
256K KIT For IBM PC $360 $178.95 
384K KIT For IBM PC $540 $268.95 

QUADRAM 
FOR IBM PC 

OUADBOARD No RAM $295 $234.95 
OUADBOARD 64K $395 $275.95 
OUADBOARD 128K $495 $339.95 
OUADBOARD 256K $595 $399.95 
OUADBOARD 384K $795 $595.95 
OUADLINK $680 $449.95 
QUAD 512 PLUS 64K $325 $239.95 
QUAD 512 PLUS 256K $550 $389.95 - 
QUAD 512 PLUS 512K 

-_ 
$895 $549.95 

QUAD COLOR I $295 $209.95 
QUAD COLOR II $275 $199.95 
AST MONOGRAPH $595 $449.95 
QUAD VIEW $345 $259.95 

Los Angeles Area 
(213) 973 -7707 

We accept cash, checks, credit cards, or purchase orders from qualified firms and institutions. 
Minimum prepaid order $15.00 California residents add 6V2 %tax. Export customers outside the US or Canada please 
add 10% to all prices. Prices and availibility subject to change without notice. Shipping and handling charges 
via UPS Ground 50C/lb. UPS Air $1.00 /Ib minimum charge $3.00 Prices quoted are for pre -paid orders only 
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SUPER PRICES ON PRINTERS: 
NEW! EPSON 
LQ -1500 
200 CPS & 
LETTER QUALITY! 

24 pin head, 200 CPS draft mode, 67 CPS 
letter quality mode 
LO -1500 SAVE $200.00 
TRACTOR S89 $54.95 
SHEET FEEDER _ S499 $439.95 

SAVE $20000 
EPSON 
CALL US FOR 
OUR BEST PRICE! 

EPSON RX -80 100 CPS w /tractor, graphics 
CALL FOR OUR BEST PRICE 
EPSON RX -80FT 100 CPS w /FREE! graphics 
Friction & tractor teed SAVE $150.00 
EPSON MX -80FT 80 CPS w /FREE graphics 
Friction & tractor teed SAVE $150.00 

EPSON FX -80 160 CPS w /FREE graphics 
Friction & tractor feed SAVE $50.00 

EPSON FX -100 160 CPS 15" platten 
Friction & tractor teed SAVE $150.00 

OKIDATA 
PRICES SLASHED!!! 
FREE! Plug -n -play option with purchase 
of 92, 93, or 84 

160 CPS. Correspondence Quality 

OKI 92 Parallel $599 $419.95 
OKI 93 Parallel $995 $649.95 
2K Serial Board $120 $99.95 
IBM PC ROMS For 92 $59 $49.95 
IBM PC ROMS For 93 $59 $59.95 
Extra 82/92 83/93 Ribbons (2) $19 $9.95 
82/92 Tractor $89 $54.95 

120 CPS 8 200 CPS OKIDATAS 
OKI 82 120 CPS $499 $329.95 
OKI 83 120 CPS $775 $569.95 
OKI 84 Parallel 200 CPS $1395 $899.95 
OKI 84 Serial 200 CPS $1495 $999.95 
2K Serial Board $150 $119.95 
IBM PC ROMS For 82/83 $49 $39.95 
IBM PC ROMS For 84 $99 $89.95 

350 CPS, Near Letter Quality, 
High -Resolution Graphics 
OKI 2350 Parallel $2695 $1899.95 
OKI 2350 Serial _ S2775 $1999.95 

A -B PRINTER SWITCH 
Allows your computer to run either of two 
printers. Standard parallel switch box 

Printer Switch -_ $149 $99.95 
Extra Cable _ $40 $29.95 

OPEN SATURDAYS 
10:OOam- 4:OOpm PST 

PLACE ORDERS 
TOLL FREE! 

NEW! 80 CPS DIABLO 
DAISYWHEEL 
PRINTER! 

80 CPS, serial and parallel interfaces, 
extended character set, fully IBM 
compatible, built -in buffer, computerized 
front panel 

FREE AUTOMATIC 
DUAL BIN SHEET FEEDER! 

DIABLO 80 CPS $3495 $2995.00 
CABLE Specify 

_ 
_ $70 $59.95 

SPECIAL SALE PRICE! 

EPSON MX -100FT 
FREE Graftrax -Plus 

With FREE! GRAFTRAX -PLUS 
100 CPS, friction and tractor feed, 15 inch 
platten, one year warranty 
List Price $749.00 _ 

SALE PRICED AT $48995 

LETTER QUALITY 
PRINTERS ON SALE! 

MICROFAZER BUFFERS 
Quadram 

List Your Price 
Diablo 630 40 CPS _ $2340 $1699.95 Expandable to 64K (parallel model expands to 
Tractor For 630 $250 $219.95 512K) 
Starwriter F -10 40 CPS $1895 $999.95 
Starwriter F -10 55 CPS $1995 $1299.95 Parallel in /Parallel out List Your Price 
Tractor For F -10 $250 $219.95 8K $169 $139.95 
Cornrex CR -II 5K parallel $599 $489.95 32K $225 $164.95 
Comrex CR -Il 5K serial $644 $589.95 128K $445 $269.95 
Tractor For CR -II $120 $99.95 

Serial in /Parallel out Keyboard For CR -II $199 $179.95 
Sheet Feeder For CR -II $259 $199.95 8K $199 $169.95 

Silver Reed 500 14 CPS $599 $499.95 32K $260 $199.95 

Tractor For 500 $149 $124.95 Parallel in /Serial out 
Silver Reed 550 18 CPS _ $699 $599.95 8K $199 $169.95 
Tractor For 500 $159 $129.95 32K $260 $199.95 
Silver Reed 770 $1295 $999.95 Serial in /Serial out Tractor For 770 $159 $139.95 

8K $199 $169.95 
_ 

Juki 6100 18 CPS $599 $499.95 - 
Tractor For 6100 

. 
_ $149 $124.95 32K $260 $199.95 

NEC 3550 33 CPS _ $2250 $1699.95 
Tractor For 3550 $265 $229.95 MICROBUFFER _. 

_ 

Practical Peripherals 
TOSHIBA P1351 Stand -alone Microbuffers List Your Price 

HIGH SPEED & Parallel, 32K $299 
$349 

$229.95 
$269.95 Parallel, 64K 

LETTER QUALITY! Serial, 32K $299 $229.95 
Serial, 64K $349 $269.95 
64K add -on board $179 $149.00 

High quality 24 pin head, 192 CPS draft mode. 
96 CPS letter quality Microbuffers for Apple 11 

P1351 $1895 $1449.95 Parallel, 16K $259 $189.95 
TRACTOR $195 $174.95 Parallel, 32K $299 $229.95 
SHEET FEEDER $1095 $899.95 Serial, 16K $259 $189.95 

Serial, 32K $299 $229.95 

Microbuffers for Epson Printers 
PRINTER $159 $129.95 Parallel, 16K 

ACCESSORIES Serial, 8K $159 $129.95 

IBM PC STYLE CABLE $54 $28.95 LOWEST PRICES! STANDARD PARALLEL CABLE S40 $28.95 
APPLE CARD & CABLE $109 $49.95 
TRS -80 MDL -3 CABLE S109 $49.95 STAR MICRONICS 
COLUMBIA MPC CABLE S50 $39.95 
RS -232 SERIAL CABLE $30 $24.95 GEMINI 10X . $269.95 
PRINTER STANDS AS LOW AS S19.95 
RIBBONS AS LOW AS $4.99 

Call For Prices on Gemini 15X, Delta 10 8 15, 
Radix 108 15, Power Type LO SA nE 

Computer Products 
4901 West Rosecrans Ave. Hawthorne, California 90250 
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The Source. 
For All IBM kompatible Products 

PC 
UPGRADE 

* 64K of Memory 
*9 -4164 
* 1,000 pcs 

1 set for $47 
2 sets for $90 

IBM PC 

* 256K Disk Controller 
* 1 - 360K Disk Drive 

* Keyboard 

List $1995 $1695 

* 256K, 10 Meg Hard Disk 
* 1 - 320K Drive* Keyboard 

List $4395 $3795 

MULTI- 
DISPLAY 

CARD 

* Monochrome or Color 
Composite or RGB Video 

* Light Pen & RF Mod Ports 
* Parallel Printer Port 

* 640 x 200 

List $459 $ 299 

fi 

PC PEACOCK 
COLOR 

* BOARD 

* IBM Color Card Compatible 
* With Parallel Centronics 

Printer Port 

List $399 $219 

EPSON 
PRINTER 

* FX80 
* 160 cps 

* With Near Letter Quality 
Printing 

List $599$439 

SANYO 
COMPUTER 

* MBC555 -2 
* 2 - 360K Disk Drives 
* Bundled Software 

List $1595 $1275 

The Source! 

LOTUS 

* Lotus 123 
* PC Spread Sheet 

List $495 $309 
,t Symphony 

List $695 $529 

* Same as IBM 
* Color Composite Video 

List $249 $ 189 ww P rl b1 ---- -r /. C O M P U T E R S 

We Accept MC, Visa, Wire 
Transfers, Certified Checks 
COD's Avialible 
All Prices Reflect a Prepaid 
Discount 

Shipping Minimum 4.50 
Purchase Orders Accepted 
This Ad Supersedes all Others 

Prices Subject to Change 

* FD55B 
* Slimline, 360K 

List $299 $155 

* ML93Á 
* 160 cps 

* 15" Wide Carriage 

List $995 $639 

* Mark XII 
* 1200 Baud 

* Hayes Compatible 

List $399 $239 

The Source. 
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CALL TOLL -FREE (800) 841 -0905 
For Lowest Prices & Fast Delive 

IBM & COMPATIBLE 
COMPUTERS 

IBM 
PCw /64K,1 Drive 
PC w /64K, 2 Drives 
PC XT, 256K 10 Meg Disk 

COMPAQ 
Compaq 128K,1 Drive 
Compaq, 256K, 2 Drive 

COLUMBIA 
1600 -1, 2- Drives (360K) 
1600- 4,12MB Hard Disk 
MPC -XP Portable 

SANYO 
MBC 550,1- Drive, software 
MBC 555, 2-Drives, 160K ea 
MBC 550-1, 1-Drive, 320K 
MBC 555 -2, 2- Drives, 320K ea. 
Optional Serial Port 
Optional Drive w /Software 

TAVA 
2- Drives, 128K, 2 Ser. 1 Par. Port, Color 
Graphics Card & Hi -Res. Green 
Monitor $1789 

PRINTERS 

OKIDATA 

INTERFACE CARDS FOR 
IBM AND COMPATIBLES 

$1567 
1743 
3795 

$1950 
2295 

$2495 
3875 
2395 

S 699 
1035 

979 
1275 

89 
199 

ML 92A (160 cps) 
ML 93A (160 cps) 
92 &93PIug &Play 

STAR MICRONICS 
Gemini 10X,120 cps 
Gemini 15X, 120 cps, 15" car. 

JUKI 
6100,18 cps ltr. qual. 
Tractor Feed 

EPSON 
RX80 
RX8OFT 
RX80 
FX100 

MONITORS 

S 405 
637 
49 

S 249 
389 

S 439 
129 

S 269 
309 
439 
659 

AST RESEARCH 
SïxPàc + 64K Par. & Ser. Software . 

Mega + 64K exp. to 512K Ser. Port 
MegaPack 256K option for Mega . . 

I/o + Ser. &Optional Par. Game . 

Additional Ports 

QUADRAM 
ColorI 
Color II 
Quadlink 
64K 
Quad Board II 

HERCULES 
Color Graphics Card 

PLANTRONICS 
Color+ 

IBM 
Dos 2.1 
Monochrome Monitor or Adaptor 

S 259 
259 
269 
149 

49 

S 209 
229 
449 
279 
269 

S 329 

S 379 

S 57 
229 

MODEMS 

HAYES MICRO INC. 
Smart Modem 300 $ 205 
Smart Modem 1200 489 
1200B for PC 399 

ANCHOR. 
Mark VII 300 Baud S 89 
Mark XII 1200 Baud 239 

PROMETHEUS 
ProCom 1200 S 349 

RIXON 
PC212A,1200 Baud Stand Alone. S 399 

U.S. ROBTICS 
Password, 1200 Baud S 319 

DISKETTES 

PIPELINE 
Dbl. /Dbl. Reinforced Hub 1 year 
warranty S 18 

Flip File Holds 70(smk. plexiglass) 16 

AMDEK 
300G,12" Green S 129 

300A,12' Amber 139 

310A,12" Amber Monochrome 165 

Color I + Color Composite 299 
Colorii + RGB w /Cable 409 

PRINCETON GRAPHICS 
PGS HX12 S 469 

PGS MAXI 189 

PGSSR12 640 

IBM COMPATIBLE 
DISK DRIVES 

TANDON 
TM-55-2, Y2 Height (360K) S 195 
TM-100-2(360K) S 179 

TEAC 
FD55B, Y2 Height (360K) S 155 

MATSUSHITA 
Same as Panasonic, Y Ht. 360K ... S 145 

CDC 
9409, (360K) S 199 

FLOPPY DISK CONTROLLERS 
Maynard S 169 
Maynard w /Ser. Port 229 
Maynard w /Par. Port 229 
Sigma Controller 159 

DUST COVER 
Covers Monitor, Mainframe & 

Keyboard 

MORE ACCESSORIES 
Koala Graphics Tablet S 

8087 Co-Processor 

S 19 

Kraft Joystick 
Par. Printer Cable 

85 

179 
39 
29 

USI 
Paradise S 299 

PC 
Color Card . - S 189 

The Source! 

ww11Plimi W W= 111rr . o - -- ------ -- -- r iIJ)iw C O M P U T E R S 
ORDER DESK: 
(213) 970 -0177 
(800) 841 -0905 
(OUTSIDE CALIFORNIA) 

Circle 249 on inquiry card. 

MAIL ORDER: 
1142 Manhattan Avenue, CP21 CUSTOMER SERVICE: 

Manhattan Beach, CA 90266 (213) 970 -0177 
Mon. -Fri. 8:00 a.m. to 6:00 p.m. 
Saturday 9:00 a.m. to 1:00 p.m. 
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7400 

7401 

7402 

7403 

7404 

7405 

7406 

7407 

7408 

7409 

7410 

7411 

7412 
7413 

7414 

7416 

7417 

7420 

7421 

7422 

7423 

7425 
7426 

7427 

1428 
7430 

7432 
7433 

7437 

7438 

7440 

7442 

7443 

7444 

7445 

7446 

7447 

1448 

7450 

7451 

7453 
7454 

7460 

7470 
1472 

1473 
7474 

7475 

1476 
7480 
7481 

7400 
18 7482 
18 7483 

18 7485 

18 7486 

.18 1489 

24 7490 

28 7491 

28 7492 

23 

.18 1494 

7483 

18 7495 

24 7496 

29 7497 

34 74100 

48 74107 

24 74109 

24 74110 

18 74111 

34 74116 

34 74120 

.28 74121 

.28 74122 

28 74123 

28 74125 

44 74126 

18 74128 

28 74132 

44 74136 

28 74141 

28 74142 

18 74143 

48 74145 

64 74147 

68 74148 

.68 74150 

.68 74151 

.68 74152 

.68 14153 

.18 74154 

.22 74155 

.22 74156 

.22 74157 

.22 74159 

34 74160 

28 74161 

33 74162 

32 74163 

44 14164 

34 74165 

58 14166 
1.05 74167 

74170 

.94 

49 

58 

.34 

2.10 

34 

.39 

.49 

.34 

.64 

.54 

.69 

2.70 

1.70 

.29 
14 

.44 

.54 

1.50 

1.15 

.28 

44 

48 

44 

1.44 

.54 

.44 

.49 

.64 

2.90 

2.90 

59 

1.75 

1.75 

1.30 

54 

.64 

.54 

1.20 

.74 

.64 

.54 

1.60 

.84 

.68 

.84 

.68 

.84 

.84 

.95 

2.90 
1.60 

74112 
74173 

74174 

74175 

74176 

74177 

74178 

74179 
74180 
74181 

74182 

74184 

74185 

14190 

74191 

74192 

74193 

74194 

74195 

74196 

74197 
74198 

74199 

74221 

74246 
74247 
74248 
74249 
74251 

74259 
74265 
74273 

74276 
74279 
74283 
14284 

74285 

74290 

74293 

74298 
74351 

74365 

74366 
74361 

74368 

74376 

74390 
74393 

74425 

74426 
74490 

6500 6800 
68000 ,, 58.95 

6800 3.90 

6802 . . . . . 1.90 

6808 12.90 

6809E 18.95 

6809 10.95 

681 0 2.90 

6820 4.30 

6821 3.20 

6828 13.95 
6840 11.95 

6843 33.95 

6844 24.95 

6845 13.95 

6847 10.95 

6850 3.20 

6851 15.10 
6860 9.90 
6862 10.95 

6815 6.90 

6880 2.20 

6883 21.95 
66047 23.95 
68488 18.95 

9.90 1 Mhz 
68800 9.95 

1 Mhz 
6502 4.90 

6504 6.90 

6505 8.90 

6507 9.90 
6520 4.30 

6522 6.90 

6532 990 
6545 21.50 

6551 10.65 

2 Mhz 
65024 6.90 

65224 9.90 

65324 10.95 

65454 ...,, 2695 

65514 10.95 

3 Mhz 
65028 

5.90 

.74 

.88 

1.75 

88 

.74 

1.10 

1.70 

.74 

2.20 

.74 

1.95 

1.95 

1.10 

1.10 

,78 

.78 

.84 

.84 

.78 

.74 

1.34 

1.34 

1.34 

1.34 

1.24 

1.80 

I.90 
.74 

2.20 
1.30 

1.90 

1.20 

.74 

1.95 

3.70 

3.70 

.94 

.74 

.84 

2.20 

.64 

.64 

.64 

.64 

2.15 

1.70 

1.30 

3.10 

.84 

2.50 

68802 
68809E 

68809 

688(0 .., 

68821 ... 

68845 

21.25 

28.95 

28.95 

. 6.90 

. 6.90 

18.95 

74S00 
74500 31 745163 1.91 

74502 .34 745168 3.91 

74503 .34 745169 3.91 

74504 .34 745174 .9. 

74505 .34 745175 .9. 

74508 .34 745181 3.9 

74509 .39 745182 2.9 

74510 .34 745188 1.9 

74511 .34 145109 6.91 

74515 .34 745194 1.44 

74520 .34 745195 1.44 

74522 .34 745196 1.41 

74530 .34 745197 1.44 

74532 .39 745201 6.91 

74537 .87 745225 7.9 

74538 .84 745240 2.1 

74540 .34 745241 2.1 

74551 .34 745244 2.1 

74564 .39 745251 .9 

74565 .39 745253 .9 

74574 .49 145251 .9 

74585 1.94 745258 .9 

74586 .49 745260 .7 

745212 .49 745274 19.9 

745113 .49 745275 19.9 

745114 .54 745280 1.9 

745124 2.70 745281 1.8 

745132 1.20 745288 1.8 

745133 .44 745289 6.8 

745134 .49 745301 6.9 
145135 .88 745373 2.4 

745138 .84 745374 2.4 

145139 .84 745381 7.9 

745140 .54 745387 1.9 

745151 .94 745412 2.9 
745153 .94 745471 4.9 

745157 .94 745472 4.9 
745158 .94 745474 4.9 

745161 1.90 745482 15.21 

745162 1.90 74S570 2.91 

8000 
8035 ., 5.90 
8039 ... 6.90 

105 -8060 16.95 

INS -8073 49.95 

8080 3.90 
8085 5.90 
8085A -2 10.95 

8086 29.95 
8087 199.00 

8088 38.95 

8089 88.91 

8155 6.91 

8155.2 7.9 

8156 6.9 

8185 28.9 

8185 -2 38.9 

8741 38.91 

8748 49.91 

8755 23.91 

8200 Z-80 
8202 23.95 
8203 38.95 2.5 MHZ 
8205 3.45 
8212 1.75 
8214 3.80 
8216 1.70 
8224 2.20 
8228 1.75 
8228 3.45 
8237 18.95 
8237-5 20.95 
8238 4.45 
8243 10.95 
8250 16.95 4.0 MHI 
8251 4.45 
8253 6.90 
8253-5 7.90 
8255 4.45 
8255 -5 5.20 
8257 7.90 
8257 -5 8.90 
8259 6.85 
8259 -5 ... 7.45 
8271 75.00 
8272 38.95 

6.0 MHZ 
8279 8.90 
8279 -5 9.00 
8282 6.45 
8283 6.45 
8284 14.95 
8286 6.45 
8287 6.45 ZIIOO 
8288 24.00 
8289 48.95 
8292 16.95 

INTERFACE CHIPS 

ZOO-CPU 3.91 

Z60-CTC 3.9'. 

ZOO-DART 10.9 

Z80-OMA 13,9 

Z80-P10 391 

180-810/0 11.9 

ZOO-810/1 11.91 

180.810/2 11.91 

260-810/9 11.91 

2808 -CPU 421 

180* -C4C 491 

280A-OART 9.91 

2804.OMA 12.91 

280 * -P10 421 

Z80A- 810/0.... 12.91 

2800110/I . .. 12.91 

2808110/2 .... 12.91 

1908 -810/9 11. 

280B-CPU 99 
280B-CTC 11.9 
2808-P10 12 SI 

2808-0811T 12.91 

26132 33.91 

28671 38.91 

8726 1.54 8T98 88 
68728 1.84 DM8131 2.90 
8195 .88 014304 2.24 

68850 .90 
8796 .88 058835 194 4, V91 .88 DS8836 98 

Do 
COMPUTER 

PRODUCTS, 

Inc. 

ORDER TOLL FREE 

(800) 
538 -8800 
(CALIFORNIA RESIDENTS) 

(800) 
848 -8008 

Iiian MasterCard 

STATIC RAMS 

2101 15611 1/50u 
5101 156 z 4 1450u1 
2102-1 1021 z I (150eí 
21021.4 1024 z 1 I/SOníl 

1.90 

Icmoíl 390 
88 

TIPI 98 

210212 1024 z I 1250u ILPI 1 45 

2111 156 z 4 1450u1 245 
2112 256 z 4 I450nc 2.95 
2 11 024 z 4 (450u 99 

2111-25 024 z 4 1150ní 1.10 
21141-1 024 z 4 I4S0ncl (LP) 1.20 
211/1-3 024 z 4 1300ní ILPI 1.30 
11111-2 024 z 4 1200ncIILPI 1.40 
1125 011 z I 249 
2147 1096 z I ISSu) 490 
TM81011-4 4096 z I I150u 345 
TM81011-3 4096 z I 1300es 1 

3.95 

TM81011-1 4096 z I 1200ní 415 
1164 118 1011 z 8 1250es 1 9.90 
TMM2016.200 2048 1 8 1200es 4.10 
TMM2016-I50 2048 z B I150u1 490 
TMM2016-100 2048 z 8 1100es 610 
UM6116-4 2048 z 8 1200eí1 ltmul 470 
HM6116-3 2048 z 8 1150u Itmu) 190 
NM61I6-2 2048 1 B 1120u1 Itmoíl 890 
HM61161P-4 2048 z 8 120041 Itmo1) 5.90 
HM6116LP-3 2046 z 8 (I5011 ) Icmoí)1LPI fi90 

RM6IISLP-2 2048 z B 1120u ItmuIILP) 995 

2-6132 4096 z 8 1300e1 !Well 3395 
11146264P-15 8182 z 8 1159n Icmul 38 95 

06264LP- I5 6192 z 8 115004 ) Icmul 48 95 

LP = be Power Oí111 = Ouul -8U11í 

DYNAMIC RAMS 

TM84027 4096 í 1250u 1 95 

UPD411 1096 í 1300u 295 
MM 5280 4096 z 1300.. 295 
864108 8191 1 1200.. 190 
MM5298 8192 1 12504 1 80 
4116-200 16384 z 12004 79 

4118-150 16384 1 1150.. 1 20 
2118 16384 1 050u 1541 4 00 
4164-250 65536 z 1250u 445 
4184-200 65536 1 1200u 1541 5.45 
4184-150 65536 1 II50u 154) 6.45 

SY = 8!nYle 5 YnU Supply 

EPROMS 
1702 256 í 8 Iluíl 445 
2708 1024 z 8 (150u 249 
2158 1024 í 811s0.. 249 
2158 1011 z 8 1450es ISrI 590 
2116 2048 z 8 1450. 15r 295 
2116-I 2048 z 8 1350eí 154 590 
TMS2516 2048 1 8 1450u 154 545 
TM82116 2048 z 8 1150.. 1.90 
TM82532 4096 z 8 1150.. IS4 590 
2132 4096 z 8 1150.. IS4 4.45 
2132-250 4096 í 8 1250u 154 845 
2132-200 4096 z 8 1200.. ISY 1145 
2784 8192 z 8 1450u 154 645 
2164-250 8192 z 8 1250u I5r 1 45 
2164-200 8192 í 1 1200u 154 1645 
TMS2564 8192 z 8 1450u 15d 1 4.4 5 

MC68184 8192 z 8 145011415v 124 Oil 38.95 
21128 16384 1 8 Cell 24.45 

5r = Slgln 5 Voll Supply 

741500 

741501 
741502 

741503 

741504 
741505 

741508 
741509 

741510 
741511 

741512 

741513 
741514 

741515 
741520 

741521 

741522 

741526 
741527 

741528 
741530 

741532 

741533 
741537 
741538 

741540 
741542 

741547 

741548 

741549 

741551 
741554 

741355 

741563 
741573 
741574 
741515 
741576 
741578 

741583 

741585 
741586 

741590 

741591 

741592 
741593 

741595 
741596 
7415107 

7415109 
7415112 
7415113 
7415114 
7415122 
7415123 
7415124 
7413125 
7415126 
7415132 
7415133 
7415136 
7415137 
7415138 
7415139 
7415145 
1415147 
7415148 
7415151 

7415153 
7415154 
7415155 
7415156 
7415157 
7415158 
7415160 
7413161 
7415162 
7415163 
7415164 
7415165 
7415166 
7415168 
7415169 
7415170 

74LS00 
1415173 
1415114 
7415175 
7415181 

7415189 
7415190 
7415191 
7415192 
7415193 
7415194 
1415195 
7415196 
7415197 
7415221 
7415240 

7415241 
7415242 
7415243 
7415244 
7415245 
7415247 
7415248 
7415249 
7415251 

1415253 

7415257 
1415258 

7415259 
7415260 
7415266 
7415273 
7415275 
7413279 
7415280 
7415283 
7415290 
7415293 
7415295 
7415298 
7415299 
7415323 
7415324 
7415352 
7415353 
7415363 
7415364 
7415365 
7415366 
7415361 
7415368 
7415373 
7415374 
7415311 
1415378 
7415319 
7415385 
7415386 
7415390 
1415393 
7415395 
7415399 
7415424 
7415441 
1415490 
7415624 
7415640 
7415645 
7415668 
7415669 
7415670 
7415674 
7415682 
7415683 
7415684 
7415685 
1415688 
1415689 
7415783 
811595 
811596 
811597 
811598 

25152521 
25152569 

68 

.54 

.54 

2.10 

8.90 

.88 

.88 

.78 

.78 

.68 

.68 

.78 

.78 

.88 

.94 

.98 

.98 

.98 

1.25 

1.45 

.74 

.98 

.98 

.58 

.58 

.58 

.58 
2.70 

.58 

.54 
1.45 

3.30 

.48 

1.95 

.68 

.88 

.88 

.98 

.88 
1.70 

3.45 

1.70 

1.25 

1.25 

1.30 

1.90 

.48 

.48 

.44 

.44 

1.35 

1.35 

1.35 

1.13 

1.30 

1.85 

.44 

1.15 

1.15 

1.15 

1.45 

2.90 
.36 

I.90 
3.95 

2.15 
2.15 

1.65 
1 85 
1.45 

9.60 

3.15 

3.15 

3.15 

3.15 

2.35 

3.15 

23.95 

1.45 

145 
1.45 

1.45 

2.75 

4.20 
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 OISC CONTROLLERS 
46k 

1771 14.95 2797 84.95 
1791 23.95 6843 33.95 
1793 25.95 8272 38.95 
1795 48.95 UP0765 .... 38.95 
1797 48.95 M88876 .... 28.95 
2791 79.95 M88877 . . . . 33.95 
2793 79.95 1691 16.95 
2795 .. . 84.95 2143 17.95 

CRYSTALS 
1.0000 MHz .... 3.69 
1.8432 MHz .... 3.69 
2.0000 MHz .... 2.69 
2.0972 MHz .... 2.69 
2.4576 MHz ....2.89 
3.2768 MHz .... 2.69 
3,5795 MHz .... 2.69 
4.0000 MHz.... 2.69 
4.1943 MHz .... 2.69 
4.9160 MHz.... 2.69 
5.0000 MHz.... 2.69 
5.0688 MHz.... 2.69 
5.1850 MHz .... 2.69 
5.2429 MHz.... 2.69 
5.7143 MHz .... 2.69 
6.0000 MHz.... 2.69 
6.1440 MHz .... 2.69 
6.4000 MHz .... 2.69 
6.5536 MHz .... 2.69 

8.0000 MHz ... 2.69 
10.0000 MHz ... 2.69 
10.7386 MHz ... 2.69 
12.0000 MHz , .. 2.69 
14.3182 MHz ... 2.69 
15.0000 MHz... 2.89 
16.0000 MHz ... 2.69 
17.4300 MHz... 2.69 
18.0000 MHz ... 2.69 
18.4320 MHz ... 2.69 
19.6608 MHz... 2.69 
20.0000 MHz ... 2.69 

22.1184 MHz ... 2.69 
32.0000 MHz ... 2.69 
36.0000 MHz ... 2.69 
48.0000 MHz ... 2.69 
49.4350 MHz ... 2.69 
49.8900 MHz ... 2.69 

32.768 KHz 169 

CRYSTAL CLOCK OSCILLATORS 

PART NO. FREQUENCY PRICE 

1 .000 
1.843 
2.000 
4.000 
8.000 

10.000 
18.000 
18.432 
19.880 
20.000 
32.000 

1.0000 MHz 
1.8432 MHz 
2.0000 MHz 
4.0000 MHz 
8.0000 MHz 

10.0000 MHz 
16.0000 MHz 
18.4320 MHz 
19.6608 MHz 
20.0000 MHz 
32.0000 MHz 

9.95 
9.95 
9.95 
9.95 
9.95 
9.95 
9.95 
9.95 
9.95 
9.95 
9.95 

VOLTAGE REGULATORS 
78051 
78MO5C 
78081 
78127 
78151 
7824T 
7805K 
7812K 
7815K 

74 
34 

.74 
74 

74 

74 

1.34 

1.34 
1.34 

7905T 84 

7908T 84 
7912T .84 

7915T .84 
7924T 84 
7905K 1.44 

7912K 1.44 
7915K 1.44 

7824K 1.34 
7924K 1.44 

78105........ .68 19105 .78 

78112 .68 79112 78 

78115 68 78115 .78 

78805K 9.90 LM323K 4,90 

78812K 9.90 UA78S40 1.90 

C,T =TO220 K = TO-3 
L = TO-92 

DIP SWITCHES 
4 POSITION 84 
5 POSITION .89 
6 POSITION .89 
7 POSITION 94 
8 POSITION 94 

IC SOCKETS 
(1 to 99) 

8 pin ST .12 8 pin WW .,. 58 

14 pin ST 14 14 In WW .... .68 

16 pin ST .16 16 pin WW .....68 
18 pin ST 19 18 pin WW .....98 
20 pin ST .28 20 pin WW ... 1.04 

22 pin ST .29 22 pin WW ... 1.34 

24 pin ST 29 24 pin WW ... 1.44 

28 pin ST .39 28 pin WW ... 1.64 

40 pin ST 48 40 pin WW ... 194 

ST = Soldertall WW = Wlrewrap 

ZIF SOCKETS 
16 pin ZIF 5.90 
24 pin ZIF 7.90 
28 pin ZIF 8.90 
ZIF = TEXTOOL (Zero Insertion Force) J 

Circle 110 on inquiry card. 

1984 

- THE IC MASTER - 
Your ticket to fast and 

easy IC selections 
$ 89.95 

IBM Expansion KIT 
Upgrade Chips 

4164 200ns 9 @ 5.45 ea. 

mlcromax 

VIE WMAX -80 149.95 

80 Column card for Apple II+ 
Video Soft Switch 
Inverse Video 
2 Year Warranty 

VIEWMAX -80e 129.95 

80 Column card for Apple IIE 

64K RAM expandableto 128K 

64K RAM Upgrade 43.60 

w 

QUV -T8/1 
EPROM Eraser 

QUV -T8/1 Economy Model: 
Low cost EPROM eraser in plastic en- 
closure. The UV element is in the lid 
andyou place theEPROMSin the bot- 
tom half. No timer or switch option. 

Erne: up to 8 EPROMS In 15 20 minutes. 

12,000 uWatts at 1" distance. 
90-Day Warranty 49.95 
The FLIP SORT'" 

The new Flip Sort' has all the fine 
qualities of the original with some 
added benefits: a new design 
and 50% greater capacity. Holds 
75 diskettes and the price is now 
lower than ever- $16.95 

ATHANA BULK 51/4" 
DISKETTES 

SS/SO. .. 15.90 MO LABEL) 

SS /00 ... 16.90 SS /00...10/14.90 
OS /00 ... 22.90 100 up - CALL 

APPLE ACCESSORIES 
80 Column Apple II+ ... 149.95 
80 Column Apple IIE ... 1 29.95 
Z80 Apple I I+ 89.00 
Z80 Apple IIE 89.00 
16K Card 39.95 
Cooling Fan 38.95 
Power Supply 74.95 
Joystick 29.95 
RF Modulator 13.95 
Disk Drive 199.00 
Controller Card 59.95 

APPLE COMPATIBLE 
DISK DRIVE 

199.00 
Shugart mechanism, made in U.S.A. 

Directly replaces Apple Disk II 

Fully compatible with Apple Controller 
or other Apple compatible contro9ers. 

One Year Warranty 

CONTROLLER CARD... 59.95 

COOLING FAN 
38,95 

(II'I,III 

APPLE COMPATIBLE 
POWER SUPPLY 
74.95 

Powers Apple type systems 
+5VCy5A +12V @3A 
-5V Cy .5A -12V @ .5A 
Includes Instructions 

The Flip Sort PLUS - 
The new Flip Sort PLUS" adds 
new dimensions to storage. Its 
smoked acrylic elegance holds 
over 100 diskettes with all the 
features you expectfrom the Flip 
Sort Family- $24.95 

APPLE COMPATIBLE 
JOYSTICK 

29.95 

16K RAM Card - Apple II+ 
2-Year Warranty 

lifillettif 
'' 1uEi' 

Assembled & Tested .... 39.95 
For the APPLE HOBBIEST 

DoKay KITS: 
16K RAM card 24.95 
80Column Card ll + 89.95 
Z80 Card 69.95 
Printer Card 24.95 
BOColumnCardllE ...89.95 
KEYBOARD (99/4) 
48 keys 4" x 10" 6.95 

Reg. Power Supply 
Model 4A /PS (99/4) 

3 DC Outputs: 
12V ©.4A, +5V 1.1A 

-5V @ .2A Highly Filtered 

6.95 

TERMS: inlmum order $10.00. 
For shipping and handling, include 
$2.50 for UPS ground or $3.50 for 
UPS Blue (air). For each additional 
air pound, add $1 for UPS Blue 
shipping and handling. California 
residents must include 6% sales 
tax; Bay area and LA residents in- 
clude 61/2% sales tax. Prices are 
subject to change without notice. 
We are not responsible for typo- 
graphical errors. We reserve the 
right to limit quantities and to sub- 
stitute manufacturers. All merchan- 
dise subject to rior sale. 

HOURS: Mon. - Fri. 7:30 to 5:00 
Saturdays 10:00 to 3:00 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd. 
Santa Clara, CA 95050 

(408) 988 -0697 

ALL MERCHANDISE IS 

100% GUARANTEED 

Telex: 756440 
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California Digita 
17700 Figueroa Street Carson, California 90218 

DISKETTES 

iKC C 
Plastic library 
case supplied 

with all diskettes 
purchased from 

California Digital. 

Ls #16° SO 

me l usani f 
96TPI4853 SALE 

t29 

FIVE INCH SINGLE SIDED DOUBLE DENSITY 
ionise "M Each box 10 Boxes 100 Boxes 

seleen 

CAL DIGITAL= 18.95 17.50 16.50 
CAL 516 

SCOTCH YYY.]N 10 24.95 22.75 21.75 
MMY.744/16 

VERBATIM 24.95 22.75 21.75 VR8 515116 

MEMOREX MRx.3481 
YRK .3483 24.95 21.75 17.75 MRS 34e5 

MAXELL MAL 
L .MRV1024a95 22.75 21.25 MxI.YNlI16 

DYSAN OYS.104no 35.00 33.00 30.50 -105,10 orslosno 
FIVE INCH DOUBLE SIDED DOUBLE DENSITY 

CAL DIGITALFAp;: 24.95 
YYY.].SIO SCOTCH 31151.745/10 37.95 
0664550/01 
"e.sw/10 37.95 
vaes5one VERBATIM 

MEMOREX 

MAXELL 

MR 3.91 

3.95 
YRE3.93 32.95 YR1 
MxL.Yp2 ÑxLDV 37.95 

xL 
MMDLte 10 

N MD2 % 

MAXELL / 96 45.00 
45---104 14 DYSAN °y51°S D 42.50 

22.75 20.50 
35.95 
35.95 
31.25 
35.95 
43.00 
40.50 

31.25 
32.75 
26.25 
33.75 
41.25 
35.50 

pY5.10., 2n 

DYSAN / 96 '4: 49.95 47.95 45.75 
EIGHT INCH SINGLE SIDED SINGLE DENSITY 

SCOTCH MMM -740í0 

MEMOREX Max -3062 

VERBATIM 0nx 34 /9000 

DYSAN oys 3740/1 

EIGHT INCH SINGLE S 

SCOTCH MMM -7410 

MEMOREX MR%3090 

VERBATIM 000. 34,8333 

DYSAN DOS -3743'10 

MAXELL Mal F31 

California Digital has purchased over one thousand factory new 
Mitsubishi M4853 5W disk drives from the Eagle Computer 
Company. The drives are half height double sided 96 trade per 
inch. The M4853 interfaces the same as the Shugart SA465. 
We are currently offering these drives at only 9179.00. This is far 
below distributor cost. Offer is subject to remaining inventory on 
hand at time of order. MIT -4853 

16K D 

MEMORY, 

DYNAMIC 2732 EPROM `a 

1.95 
4116 150ns. 
2764 EPROM 

6.95 
350ns. 

4.95 
450ns. 

Caleornia Digital has recently participated in. 
the purchase of several thousand Siemens 
FDD 100 -8 floppy disk drives. These units are electron) .' . d physically 
sandier to that of the Shugart 801R. All units are new and shipped in factory 
sealed boxes. Manual and power connectors supplied free upan request Your 
choice 115 Volt. 60 Hz. or 230 Volt. 50Hz. 
NOTEI European cus3arrer6 we have a large Wantay d 230 voll 50113. units raehp,sad n 
Franklai'Gema0y NMngMO.ae can he made to will cal these dnvesnshalet000l50 amore 
in Frank., reducing moat duty 2.9e Olt drag.. 

16K STATIC 

REMEXIME 419 
California Digital has lust purchased a large quantity of Remex RY04u00 
Eight Inch double sided disk drives. Romeo is the only double sided disk 
drive that has an double gimbal mounted head assembly that guaranties lower 
head tracking. This drive is mechanically solid. Romeo has always been 
known for producing premiere products for the floppy disk market. The Romeo 
company is a subsidiary of me Ex -cell-o Corporation, a Fortune 500 Company 

Five Inch Single Sided Drives 

TEAC FD -54A hall height 129 123 119 
SHUGART SA400L 189 179 175 
SHUGART SA200 213 Height 159 149 139 
TANDON TM100 -1 lull height 169 165 179 

Five Inch Double Sided Drives 

4.95 
6116 200ns. 

4164 M Mö 150ns 

$595 

TEAC F0556 hall height 
CONTROL DATA 9409 IBM /PC 
CONTROL GATA 9428 hall hl. 
SHUGART SA455 Half Height 
PANASONIC JA551/2N (SA455) 
SHUGART SA465 Hall Ht. 96TPI 
TANDON 100-2 lull height 
TANDON 101-4 96TPI 80 Track 
MITSUBISHI 4851 Hall Height 
MITSUBISHI 48531/2 Ht. 96TPI 
MITSUBISHI 4854' /z Ht., 8" elec. 
OUME 142 Hall Height 

139 

229 
229 
259 
169 

289 
197 

369 
259 
179 
465 
239 

135 

219 
219 

249 
159 

279 
193 
355 
249 
175 
449 
229 

129 

215 
215 
239 
155 

269 
185 

351 

245 
169 
439 
219 

28.50 27.50 23.80 
27.75 26.60 22.25 
31.50 29.50 25.60 
35.75 32.75 29.75 

IDEO DOUBLE DENSITY 

33.95 31.75 29.15 
31.95 27.75 26.15 
35.25 33.25 28.75 
40.75 38.75 32.25 
45.50 39.75 35.15 

EIGHT INCH DOUBLE SIDED DOUBLE DENSITY 

SCOTCH MMM -743 0 

MEMOREX MAX -3102 

VERBATIM VR8- 34/4001 

DYSAN 000. 3740/20 

MAXELL MxL -60z 

DYNAMIC MEMORY 

402746 dynamic 250. IC8.077150 
4116160na.16K 1CM.4116150 
4116200nä. 16K ICY 4116200 
area 1s0..64 K 128 refresh 1CW164150 
41256150/ 256K ICM 41256150 
DP8409 dynamic controller ICT -8409 

EPROMS 
WE -2706 
ICE -27'6 
ICE.27'6T MS 
ICE -2732 
ICE- 2732350 
ICE -2532 
ICE -2764 
ICE -2712$ 

STATIC MEMORY 
21102 200 1.16 6.00 CM- 2t02200 
211.02450.. 1K ä400 1CM2'1..02450 
2" 2 450..2681411e I C M 21'2450 
a "a 300nä.1 K. 4 1CM.2114300 
4044TM5450..4K:' CM-4044450 
/257 3000e. 4K ' 1CM- 5257300 
6116P4 2000. 2K x 8 ICM -6' 16200 
6 116 P3 150 1.21(18 ICM.6' 16' S0 
6167/2'67 'CO. '6K 11 (20pin) ICU - 6'67'00 45.95 43.25 37.50 

37.95 36.75 31.50 
41.75 37.50 32.25 
54.65 49.75 40.50 
52.50 48.75 40.45 

MODEMS 
$319 

2708450na.1R6 
27'64500.2R E6 
2767M5450n6 TrLvolage 
2732450na.4K ell 
2732350..4R 6 
2532450na.4R II 
2764350n5.511111 
27128350061Yt e 6 

'.31 32. 
1.99 1.85 

1.75 1.65 

1.75 1.65 
5.95 5.85 

Available 
39.00 35.00 

4.95 
4.S0 
7.95 
4 S 
8.50 

1050 
695 

4.75 
4.25 
7.65 

3.75 
900 
9 90 
695 

'.49 1.29 
'.22 1.15 
299 2.85 
'-95 1.86 
349 325 
250 2.25 
485 465 
s 25 
995 

00 . 
175 
1.45 
1.45 
5.55 

29.00 

4.55 
3.97 
715 
355 
760 
650 
9: 

99 
2.75 
1.75 
2.99 
199 
450 

- .y_ -:: 

The C1S212AH Modem s 300/1200 
Auto An >wet /Auld Pal. Halos Co,,, 
pituite Myc,d1 Labs Comp nia, communicalons sdn.ae 
535 00 addaai 

Signalman Mark 12. 1200 baud, Hayes compatible. 
Signalman Mark 1, direct connect with terminal cable. 
CTS 212ÁH 1200 baud, auto dial. Hayes compatible 
Hayes Smart Modem 1200 baud. auto answer, auto dial 
Hayes 12000 for use with the IBM /PC. 1200 baud. 

LHayes Smartmodem. 300 baud only. auto answer. auto dial 
Hayes Micromodem II. 103 Apple direct connect 
Universal Data 103LP. line power. answer 8 originate 

Universal Data 2121P. lull 1203 baud duplex. line power 
Novation 'J' Cat. direct connect. auto answer 

Telex 753607 

r,tela 
_.hry 

I 

SOL -MA12 
SGL -MAI 
CTS -212901 
005.212AD 
1105 -12008 
1105 -103AD 
HY5 -MM2 
DDS -1031P 
UDS -212LP 
NOV-JCAT 

259 00 
75.06 

319.00 
479.00 
429.00 
229.00 
27900 
169 CO 

359.00 
115.00 

GOLD S-100 EWE CARD CONNECTORS 
callle9 each10-99100. 

sa sit 250 CHEM1S 295 250 219 
Sohn, HORS CNE.H100 9 305 3.7 
S100Wve W. CNE.W10 395 350 ,19 

0 s I CNE -1004 95 50 19 J 156" CENTER E0GECAROCONNECTO0S 
:2 /a. Eyelet CNE.44E 250 215 1 95 
43/72 Moto 5/I CNE'725 660 615 578 
36/12 D /Gs /I CNE'72S 595 550 519 

Omer mnnectors evadable upon iegir6. 

RIBBON CONNECTORS 
DB25P male CNO(25P 565 525 4 15 

131325S female 0310,255 595 559 4 50 
5730360 male CSC.136P 795 675 590 
57.303601male CNC-r365 795 67S 590 

20 pen sockol CNI'0520 275 Ie I 00 
26 on edge CNI.OE26 495 350 270 
26 pnsockel CNr 0526 350 240 215 
34pn edge CNS DE. 495 50 350 
J400 sockel CNI -0534 450 395 315 
50 p edge CHI -SESO S95 260 90 50, awe., CNI.0550 95 60 360 

"0" TYPE 014195 NW 1111 180. 
0E90 male CN0.OP 1 60 1 40 ,30 
0E9S lemaia CNO'95 ; 25 200 1.30 
OE hood CNO'9H 50 I 35 120 
OAISP male 010.15P 235 210 90 
0415510maie CNO'1 SS 325 3 1 2.90 
DAIS hind CNO.ISH 1 60 1.35 130 
0025P male CND -25P 1 95 1 75 1.35 
002551e040 040.259 295 2.56 1.65 
DB25 hood CN025H 135 1 IS 71 
DC37P male CN0'37P 4.20 295 365 
DC3751emele 020.175 595 5.75 S.50 
DC371lood CN0.37H 225 1.95 1 65 
DDSOP maid 090.50P 550 510 475 

Han ..2 /.I CND.205 299 ?0 242 
AMPHENOL / CENTRONICS TYPE 

IÉEE308 Cod.CND.O2P 
95 6 35 397 

635 535 
WSK DRIVE POWER CONNECTORS 

I 613nDC CNP.6DC 195 129 99 
6 3 A Sg3S CNP.355 169 109 69 
9 3 A ObPS CNP.305 169 I 09 69 
5'. 4 PoOC CNP-40C 179 1 19 99 
]pre DIN neat CNP.03P 259 199 1 59 

Shipping: First five pounds $3.00, each additional pound $.50. 
Foreign orders: 10% shipping, excess will be refunded. 
California residents add 61/2°b sales tax. COD's discouraged. 
Open accounts extended to state supported educational institu- 
tions and companies with a strong "Dun & Bradstreet" rating. 
Retail location: 17700 Figueroa Street, Carson CA. 90248. 

Eight Inch Single Sided Drives 

One Two 
SHUGART801R 385 375 
SIEMENS FDD 100 -8 129 125 
TANDON 848E -1 Hall Height 369 359 

Eight Inch Double Sided Drives 
SHUGART SA851R 495 485 
OUME 842 "OUME TRACK 8" 459 459 
TAN DON 848E2 Hall Height 459 447 
REMEX RFD -4000 219 219 
MITSUBISHI M2894-63 447 439 
MITSUBISHI M2896 -63 Hall Ht. 459 449 

Ten 
365 
119 
349 

475 
449 
435 
209 
433 
409 

Three Inch Disk Drives 

SHUGART SA300 with diskette 229 219 209 

Five Inch Winchester Hard Disk Drives 

FUJITSU M2235AS 27 M /Byles 999 959 889 
RODINE RO -208 53 M /Byle 1589 1493 1427 
MAXTOR XT1065 65 M /Byle 1995 1965 1939 
SHUGART 712 13 M /Byte,' /2HI 795 765 725 
TANDON 503 19 M /Byte 795 775 755 

Upon request, all drives are supplied 
with power connectors and manual 

ENCLOSURES 
California D94a1 manufactures an asonmentof stock and custom disk 0159 
endosar es. n the volume¢justified we will matom desig n an en classe lor 
yowl application. The following stock disk drive enclosures are available. 
Al bootede power supplies the 8" endosures are supplied with exhaust laps 

Horizontal mount One full height Honzontal mount Iwo 8' full or two hall height 8' disk height drives. 5279 00 drives 5239.00 
Vertical mount two lull height 8 Vertical mount two lull height 5'.. 
disk drives. 5299.00 disktlmes 5139.0n 

TOLL FREE ORDER LINE 

(800) 421 -5041 
TECHNICAL & CALIFORNIA 

(213) 217 -0500 
www.americanradiohistory.com
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California Digital 
17700 Figueroa Street Carson, California 90248 

EaGLE #89S 

Epsofn Comrex 

PLOTTER 

I = 
1r 

The Comrex Comscriber I G the ideal solution to make 
short work of translating financial and other numeric data 
Info a graphic presentation. Complete with menu driven 
software for use with either IBM /PC or Apple II. Along with 
this are included multicolor plotter pens, demonstration 
software and interface/cable. 

The Comscriber I was originally priced to sell at S795. This 
is your opportunity to purchase a higgh valuegrapphic otter 
at Only 5189 IBM /PC COM -CIPC: Apple COM- 142 

PRINTERS 
MATRIX PRINTERS 

Sur Gem, l0X 120cha sec STR-G rOX 
618/Germ/ 15X. I00cha /suc 15 paper STR.5155 
Sia Germ Del, 10. 160 co. ,,ec STROIO 
Slat Caa6OFT9rceon ahactor vSrCe0FT 
nosh. PI 3S0. 192 ara/sec N1leraualrly T05.1350 
DkId. 974 Sens. Wee. 9'- paper 0(152* 
Osrda,1192Ae. 00Meelaco leocna/s,c 0151.92A 
019.093A4R 08.1 5 paper 0151413A 
Otaa94Aap00W 15 papes cl-845 
Okba61235OIt 350 dur /sec 01er23W 
Epson0.Y#010 120 Chat/sec EPSRX*O 
Epamf X90. 10- 160char /sec wan crap., EPS6X80 
Epunfx 10015' 160 w. /sec with 9rapnlrru EPSFX100 
Ens...0000wrercpa Maros. 15' paper EPS. MX 100 
PECB02aA0 .W9r0 paon. q.t. NEC9023A 
Mata 95018541 speed watt wan.% *DX 9501B 
rata 99208 200 charmen 0 1s sens ADX9620B 

Gum.. nn0l 1Ma.O Y c,0lal m 180 char sec 0'X,7030 
Mown, 8510paraun9'a pane, PRO-65113P 
Pmw,lenl parure/ 15 oa ' 9/'RN PRO-oc 
Oalaproó4p 58.600.3, birr, printer 600 LPM oPSB600 
Pr . 100Mgr1speee pin./ 3001r/resew emu. PTXP300 
Prin.° ,P600 salt a.1 Weed 6001 e es e/ moule Pr P600 

WORD PROCESSING PRINTERS 
NEC771055c car /seco al nleluce NEC.7710 
NEC7730 55char/sec. oat 5 P1,240, NECn30 
NEC3550 Popaar p'mlcr design, for IM BM /PC NEC .3550 
1EC2050 des%once Iur IBM /PC 20 cnar/sec par NEC 2050 
Srlrer Ree4EXP500. 4 charts.c par I elnlace 5RD EXP500 
51s Q er Reed EXP550 7 ,ar /sec par lnnace SRD EXP55o 
D ada 63040enar. se, scrim 0131630 
O ado 620 pcpo04snal spar n9 Hora a yen Mb 20 cps. 

OBL62o uri 6100. 18 char /sec 9rap9ic mode JUG 61 CO 

Brneter N RlAtny tend. parapn.n,,,,I , BTN (RIP 
Breitre, rlRlA senamabce BTNNR IS 
Stamm/ F 1011ra 40 ma r. PRO RIOS 
Surwmet 810pa,tl 40mar/sec PRO flOP 
Came. CRl,nd process 19p/inter smarmy CRX CRIS 
Comer CR25s butter procoreonal spal.ng pal CRX-CR2P 

27900 
]8900 
399.00 
195 00 

1495.00 
]4700 
427m 
56700 
99700 

199500 
]1700 
529.00 
719.00 
50900 
]8900 

102900 
2900 

153900 
35900 
66900 

690500 
4250 c0 
5/9500 

197900 
197900 

9900 
; 95 CO 

900 
65900 
6500 

0590G 
49500 
69500 
69500 

1'2500 
500 12 

72900 
49500 

TERMINALS 
0ce,dn 141 ..me screen m..rtcnabre key., 

ówte 102Mwa.u0,t..pl."'.4 

Armlpoaoa1u9e 175ar..sc een Sra page Mm keys 

Wyse 50 Il geen phosphor 
Wyse Mb 1.13 yen 5012 screen meta enclosure 
Wyse 300 Egm ala 55018, split screen 
Zane 29lermm VTS2 companbb del." be. gymad 

1 Were. 10 PIUS. atto mode 
Tr erdm925 delatda. keyboard 221urtlron keys 

Tctewt0950. 9r8phrecrar .sp iil screen. 22 lone 
":lrgeo970, 14 green 132 cauro E ...mean 

OUM :02 5391 
VSL-:I(IG 6501: 
APx.e050 6550 
APxD125A 7e9 r 
WYSdO 5951 

WK100 7951 
y5300 11591 

87,229 7654 
T51.9100 '7500 
TVI9]5 5900 
e I950 95560 
rut 970 1095 00 

Telex 753607 

In conjunction with the California Digital has agreed to assist 
in the liquidation of approximately 1000 Eagle 1IE /2 Computers. 
These units features a 12' non -glare green phosphor CRT, typewriter style 
keyboard with separate numeric cluster. This unit provides two 5 1 /4" drives 
for a combined storage capacity of 780 K /Byte. The Eagle lI contains a 4Mhz 
Z -80A, DMA disk interface, two RS -232C serial ports, Centronics style printer 
interface, along with an auxiliary parallel port. 
Software included consists of ULTRACALC electronic spread sheet. SPELL- 
BINDER word processor, CBASIC2, CP /M 2.2, and an exclusive Eagle menu 
driven utility package. 
These units are al "factory new" and are being offered far below their sug- 
gested price of $1995. This is your opportunity to purchase a complete CP /M 
system foronly $895. EAG -2E2 

NEC RGB 
COLOR 10 

MONITOR 

The NEC JC:-140/D 1s a 13" medium: high resolution RGB ironic, 
serlable for use with the Sanyo MBC- 550/555 or the IBM/PC The 
monitor features a re5d W on 01400 dits by 240 ives. Colors available 
are Red. Green. Blue, Yellow, Cyan. Magenta. Bead. and While 
These monitors are currently being used in appkcahors tas more 
critical than microcomputers 
The NEC monitor carres the Leon-Monroe label and was orrglnal y 
scheduled for use n their Office of the Future equipment A change 
in Monroe s marketing strategy has made these unis excess rnoe 
tory which were sold to CaWornia DIVA. We are altering these prime 
new ROB monitors al a traction of their original cost Sanyo com- 

patible NEC:1401 /S; IBM /P/C Computer compel/ale NEC-1401 /PC 

MONITORS 
BMG 12A greenpnasdm ' 5MN4 Cdrposlrge0 BOX 124 7895 
WIC 12 Map msdul,on 250115 13MCI2EN 119 CO 

MIwek3000 12 gMC'en aItoWnd 01311-300G 12095 
Ane.300Al2 BM. p6ms hatesN,Am AIEe300,1 12895 
Amde 310A deYryledresSNM/PC Nmer ANN-3106 15095 
Zemrn 2511.4 122 Amble lesd5N 12 40 90 ccaum ,switch ZTN-l22 9.,95 
Zenth ZV1.4123 gre en phosphor 12 .l 00colmn smut ZTN1123 9,95 

EC 3131201 green oh.. 181M5 ...opt'deo NEC-25,20i 15900 
NEC JB1260[commie 9ratcomprarl r'EGJ01260 11900 
IMo4a 23 men'rame bk remeccrt0ose Men LIOTENV23 15900 
Motoraa 12 open harm /mums ran: sire and pone. 130,-191502 6900 
Coma c.9 npenlrame renomm,ort sync 6 i21 4004 CON OW9 5500 

Coa 
NECJCI401DMedrncNgrr'3 RGB 
BMC AU9191U Colo/ e0mpos1 yde0 w elsounn 
BMG 919114 RGR 0es9md ur use wn,lhe IBM canou,.v 
NEC JC120301/1. RGBCOlor mon40 
NEC .1C 1201 color composre 
Zcn4h Z1.41135 RGB 4 caeposte 5ur1a0N In IO61 PC 

Ar4141eXCaOrI.13 c Sn 

ArndekCOlo/II..13 RCOrer:0:.,son 
Am0a4CO1crI11..13 RGB med.unreseuiron 
Pramebn Ná 12 RGB BM/PC carealtle 

NEC 1.101/X 25900 
I9C 9191 23095 
BIAC-9,911.4 37900 
NEC1203 69900 
NEC,C1201 33900 
ZTnZ135 47500 

.100 29900 
M Alan 995 

AI,M 300 
i5ñ5 PRNNXI2 

ASCII 
KEYBOARD 9 - I V aMM / r r rr t. i sMmMaMmm 

P. 11. MYIII 141. mom NI rea 
Calaoritia lDotaal has 0,90.8. 

r1 over Ann ot these Meroswecrr 
keyeinards tan Pie General r.% C8-OOrarin 93 0,SC:I enc.m, 11.11 21.0 
swr c12a 

only 
keys and to 3ey mint. ncc user nra.e mrsrcypoar0 an 

5050 alue al only 519 re'C93GD5 Ns 
We also nave avara be a matmrn9 General DMamcs steel Iren panel 5'0 

Non Oenror O,MIe450 /dymwdconlecl keymmd min 50 524951. W01.31544 
numemeeiter 5895 11IN,15 Mellor only 52995 r11650,5 

Für plum/ 49 key t$nb111,01,100 none ,10 r NO01 MKds05Ch nil,m,r t k,nixl,eJ 
REMOVE1) hpn0.1rcn c.vn,nluno'rcnt S1411S D11 MB19 A501ern:,nl ava4:,1,4, 

Advanced Logic Systems 

CP /M 3.0 CARD 
Includes Digital Research C /PM Plus 

California Digital has just purchased from Digital Re- 
search over eight hundred of the Advanced Logic Systems 
CP /M 3.0 cards. This unique productofIers performance 
spa 300% faster than existing Apple CP /M cards. 
Featuring a 6 MHz. ZBOB micro -processor, 64K /Byteoion 
board memory. with CP/M 3.0 along with GSX 80 graphics and CBastc. The AL 
card supports larger programs with enhanced CP/M editing features. 
Manufacturers suggested price on the CP/M board is 5399. while supplies last 
California Digital Is offering this card at only S179 ALS -ZBO 

S 

S -100 BOARDS 
16 BIT MICROPROCESSORS 

SINGLE BOARD COMPUTERS 

8 BIT MICROPROCESSORS 
Ga 
C,, al ZEG 74bn.1X.nucaedd 

60I -lao 
a Wlel[80mcrCp CSSOr C CS -?80 2. 

rar er11Z80.Sn Im 0523200,5 7.-260 1. 

FLOPPY DISK CONTROLLERS 
Godbou101sI I OOapxdemny 621.050, 55500 
Exam. Compnw 2422 /160 LEM OCS -2422 31902 
Mmrdw DIM A10tyI14r4ICPM22 405 -027 359 
M,no, 00640dxy 1 x,thCPIA NI Den 11050J1 27' 
7.811 eCtranlestb, JeJenscy 'AR DOC 

CPM OPERATING SYSTEM 
'1_g- IIIRese.ncn CPA13 C B s2 ae1 URC CI'OC 

m00/I C06186ÌarOObRiIC 81186 GBt LD 465 
I anruEldlyd,n CPM22 TAR-LOW: I' 

HARD DISK CONTROLLERS 
7a011151.af080 NNE C OCT-PSI 

.rss2 8 x14 1.00 9914)102 
Ior5i. I'archelters GolOS83 

oust onlroter IO rS . Wn 1.11)5 ,11506 
r:) 0 SO 1001 9915 1001 1001 100' 

EPROM BOARDS 
e. Access EPROM tla prsew5s2 /1201AtPICO at.; 2. 

064418d5nOCi,l40MO0NO 32x CO148'J2 119 CC 

STATIC MEMORY BOARDS 

DYNAMIC MEMORY BOARDS 

INTERFACE BOARDS 
5100211nlerl.rlerl 2 ,410051 GNI WA 
1.9000411mMacer 11 Is'serWJIras r foes 001.1505 
Glla02113'elrMeI11 .,NS strut pons Ger 1354 

5 0t.IImerlace1lVl 3 seyl 09915 GBi 
1374 

Cnamnra Corneae, 2210 4 0.12/ Dmpo 0 CC 5.2710 
C451Dlrr4 Çnmp,mr 7719 2snu1 2 par 1 L[S -2.19 

SPECIAL F I.NC1ION BOARD' 

. ( ir 
rt20 20::1 '.2200 

[Mania O41115118 poi mcilltr9,91 CAL 1.111 18 

GOdpd,412 stil mollrc/ bond asmlbcd Gt17.81812 

I B M BOARDS 
0u401am512.64X memory asenilN 0110.5121a 239 CO 

Ouadum 512. 5126 merroy RS232 OUO-512. 512 599 00 
Qua/aboard 646 Cote FUnC9a 0u03 61 49500 
0u2a50ar0256M Four FuMen 01104256 42910 
*SIMeypWS1:4MR5232.cuckul AST.MEGD 35;00 
ASl I/O PWS A526V 195 00 
AS7 C0m001'IU164M cl,641. M Da Ca I al A5T.61 35200 
ASIA,v4ncedf,ommumeIMBes4 ASF4CC 75900 
Peacock enNr & Ow card ni wM pprl PEA-C1130 239 95 
11mm,tesl¡raonesC4rd r1050100 33)95 
510648 0enmrver0anaLte102566 579464 28100 

578 I92c memoryry uro 518 -1192 
NS Ill 51B -10 
5091054k sets/ / Pon 5100164 
510 Super RIO W M 25 I e4 u1 5/861061 
57B 5,401 Ria 25G 51181112% 
SIB Super RIO P9g15ack63K SIRP96.1 

MtOIo L IS, 

u 

15p75010R02 

5 

256* SIB P86 
c 

4100120001,10100010 
WAD //12 

plus SPppoo c1 MOI GII 
Visu M4nC4d R4meaoard0X 105760 VSA M516 

Shipping: First five pounds $3.00, each additional pound 5.50. 
Foreign orders: 10% shipping, excess will be refunded. 
California residents add 61/2% sales tax. COD's discouraged. 
Open accounts extended to state supported educational institu- 
tions and companies with a strong "Dun & Bradstreet" rating. 
Retail location: 17700 Figueroa Street, Carson CA. 90248. 

TOLL FREE ORDER LINE 

(800) 421 -5041 
TECHNICAL & CALIFORNIA 

(213) 217 -0500 
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ADVANCED 
COMPUTER CPSP 

PRODUCTS 64K RAMS et1of 9 

IBM PC MULTICARDT 
IIMULTICARO" multifunction card forthe IBM PC 

& XT expandable to 256K. Thousands of this 
popular card have already been shipped by ACP. 

64 -256K Disk Emulator Software 
Parallel Port Printer Spooler Software 
Serial Port Clock Calendar 
1 Year Warranty Clock Software 

$22900 w/64K 5229°° 

S-1 00 64K "CMOs" RAMCARD 
Unbelievable 

Price! 

$24900 
Assembled and Tested 

ACP has sold over 1000 of these IEEE compatible, 
low- priced, high -reliability 64K Static RAM Cards. 

Single 5 -Volt operation. 

SIEMEN'S SALE 

8 Disk Drives 

513900 

You can now purchase Shugart 
cornpatble 8 Disk Drives below your 

existing factory direct pricing, 
These Prices are the lowest ever published. 

-Siemen's 0500 F00200 -8.. $199.00 
Also, with purchase of Disk Drives 

you can buy the Vista V -1000 Dual Case 
with Power Supply and Cable 

for only 5375.00.... Regular Price 5495.00 
Otter Limited, Factory Warranty 90 Days. 

Shooed Irnmed!alely Porn Stock' 'OEM Ouamnes 

DOT MATRIX PRINTER 
COEX 80 -FT 

9070ot Matrix,80 CPS. 6i- Directional 
Printing 

2K Buffered Memory 

80. 96, 132 Columns, Graphics and 

Block Printing 

Selectable Char Pitch, Line Spacing 

and Feed 

COED Interface Cad to Apple 549.95 $169°° 
ACP HAS DISK DRIVES 

APPLE II TM 

Thin 
Line 
Drive 

$19900 

COMPATIBLE 
APPLE COMPATIBLE 

DISK DRIVES 
VISTA Sob 51,4' Std $199.00 
CUMANA 54 Std 21900 
RANA Elite 1 249.00 

Elite 2 399.00 
Elite 3 499.00 
Elite Contrder 82.00 

SUPER 5 Alps A40 Thinalk* 199.00 
TEAC TOO THr1Mk 239.00 
TEAC T80 Dgrgealdad 32900 
Controller 58.00 

TANDON 100-2 
PC Compatible Double Sided 

TOSHIBA Half -High 

$1 99°° 
TM100-1 $169.00 

PC Compatible Double Sided 

5169 °° 
OTHER DRIVES WE STOCK 

MOON 848.2 Moline 
TEAC F0556 
SEAGATE 10Mb Hard Disk 
MPI B52 

$479.00 SHUGART 8018 5399.00 
189.00 OUME Oatatrack 8 449.00 
699.00 CDC 1800 OS (320K) 224.00 
239.00 SEAGATE ST506 (6MB Wm.) ... 499.00 

466 BYTE AUGUST 1984 

A le Corn atible Software 
BUSINESS 

ACP PRICE 
APPLIED SOFTWARE Versatorm $299.00 

399.00 
95.00 
149.00 
385.00 
198.00 

Versaform Hard Disk 
ARTSCI Magic Wndow II 

Magic Combo 
ASHTON -TATE dBASE II (CP/M) 

Friday (CP /M) 
BPI IGL. AR. AP. Pay, he,) ea. 299.00 
BRODERBUND Bank Street Water 49.00 
BUSINESS SOLUTIONS The hued Jack 149.00 
CONTINENTAL (GL. AR. AP, Pay) .... ee. 189.00 

Home Accountant 49.00 
OATAMOST Real Estate Inv 99.00 
DOW JONES Market Manager 249.00 

Market Analyzer 289.00 
Market Microscope 549.00 

EAGLE Money Decvsbras 149.00 
FOX & GELLER Ockceds 199.00 

d Utility 69.00 
d Graph 199.00 

HAYDEN Per Writer 99.00 
Compter Plus 79.00 
Basic Compiler 45.95 

HOWARDSOFT Tax Propane. 149.00 
Real Estate Anayzer.. 139.00 

KENSINGTON Format!! 99.00 
LIGHTNING Mastenype 35.00 
LIVING VIDEOTEXT Think Tarie 135.00 
MICROPRO Wordstar 249.00 

Maiming/ or spelstar 139.00 
We,elelar Prof. 4 Pak 449.00 
Info Pak a hfosTar CaN 

MICROSOFT Multiplan 179.00 
MdlAool Financial 79.00 
MJNtod Budget 119.00 

MEGAHAUS Megawdler 4900 
PEACHTREE Seras 40 (GL. AR, AP) 379.00 

Series 9 (Text Spell MHO 399.00 
PERFECT SOFTWARE CaN 
QUARK Word Juggler (1.1 199.00 

Loxchock (Ile) 99.00 
Cal for Apple IN 

SIERRA ON -LINE 
Screenwriter II.. 99.00 
Screenwriter Professicing 149.00 
General Manager II 169.00 
Dcbonary 79.00 

SOFTWARE PUBLISHING PFS/File 89.00 
PFS,Graph or PPS/Report ...69.00 

STATE OF THE ART Call 
STONEWARE DB Master 4.0 249.00 

BB Utity I or 2 79.00 
SYSTEMS PLUS led Pus (GL AP, Aril Sat 599.00 
MSCO RP Vosicab 3.3 179.00 

V,sicalc Enhanced 199.00 
Vciile or %asides 179.00 

HOME 8 EDUCATION 
BRODERBUND Chopllter 628.00 

Drol or Loderunner 26.00 
Arcade Machine 44.00 
Apple Panic 24.00 

BUDGECO Raster Blaster 24.00 
Perbal Construction Set 29.00 

COUNTERPOINT SOFTWARE 
Easy Games fer Young Children 26.00 

DATAMOST Aztec 29.00 
Pig Per or Shark Attack 23.00 

DATASOFT Zaxxon 31.00 
EDU -WARE Campnaih 37.00 

Algebra I. II e, ll1 30.00 
Canpuread or Compuspel 23.00 

EINSTEIN Memory Trainer 73.00 
ELECT. ARTS Musc Constructlen Call 
HARCOURT Computer SAT Call 
HAYDEN Sargon II 29.00 
NFOCOM Zak I. II or Ill 29.00 

Deadke 36.00 
KOALA Malles (8 avalabla) CaN 
LEARNING COMPANY 

Juggles Rakbow 36.00 
Bumble Games 48.00 
Gertrude's Secrets 59.00 

L 8 S Crossword Magi 41.00 
MICROFUN Mirer 2049e, CaN 

MICROLAB CaN 
MICROSOFT Decathlon 25.00 

Typing Tuba II 19.00 
MONOGRAM Dolars 8 Sense 74.95 
ORIGIN Exodus: Ultima Ill 41.95 
PENGUIN The Ouest 16.00 
SENSIBLE Sensble Speller 99.00 
SIERRA /ON -LINE Frogger 28.00 
SIRTECH Legacy of Lytgamye 29.00 

Knight of Diamonds 29.00 
SOUTHEASTERN Data Capture 4.0 54.95 
SPINNAKER Atsabet Zoo 20.00 

Delta Drawing 35.00 
Frachon Fever 23.00 
Kirxleruxnp 21.00 

F aamaker 28.00 
91 BLO GC Fight Simulator or PnbaS 26.00 
SUNDEX -Ne. 1 Rated Horns Finance 

CPA Personal Accountant 74.95 
CPA Personal Investe, 74.95 
Personal Payables 42.95 

TERRAPIN Logo . 599.00 
TRANSEND Transend I 75.00 
VIRTUAL Micro Cookbook 29.00 

UTLITES/SYSTEM 
BEAGLE Apple Mechanic. 92300 

Apple Plot or Pronto DOS 2600 
Beagle Basic . .26.00 
DOS Uvss_ 1700 
Double Take or Utily Oily 26.00 

CENTRAL PONT Fier 16.00 
Copy II Plus. 31.00 

LOCKSMITH 79.00 
MICROSOFT A.L.D.S 85.00 

Cobol BO 575.00 
Fortran 80 ' 155.00 

PENQUIN CGS Sysern 79.00 
PHOENIX Zoom Graplix 31.00 
SOUTHWEST Merin 49.95 

Send for Complete Catalog tl Wawa 

TOLL FREE 

800 -854 -8230 
910.595 -1565 

APPLE TM COMPATIBLE 
DISK 

CONTROLLER 

Only $4995 

Apple Compatible 

Printer Interface $4995 
w/Apple to Epson Cable 

Apple Ile Compatible 

80 Column 
Card w /64K $9995 

APPLE COOLING FAN 
with 

Surge 

Suppression 

QUENTIN/ 
FORTH DIMENSION 

Apple II /Ile 
Compatible 
Disk Drive 

Totally compatible to Apple Drives. 

Only $19995 
Controller $49.95 

Just plug in and run. 

Apple II 16K 
RAM CARO 
Compatible with 

Z80 Softcard" . PASCAL CP /M" 
Fuel l year Warranty. Top Quality by COEX 

NEW LOW 
ACP PRICE 

$4995 

Also from COEX, NEW EPSON 
Parallel Interface for Apple. 

With cable $49.95 

QUENTIN 
DUAL DISKS 

PRO DOS 
COMPATIBLE 

Dual Half Height Drives 
w /Controller 

Only 529995 

ACP has on hand 
several hundred demo 
51/4" and 8" Disk Drives 

from virtually all 
manufacturers. Most 
are priced at$99.00ea. 

CALL FOR 
CURRENT AVAILABILITY. 

Mail Order: P.O. Box 17329 Irvine, CA 92713 
R tail: 13108 E. Edinger, Santa Ana, CA 92705 

(7141 558 -8813 
542 W. Trimble, San Jase, CA 95131 

14081 946 -7010 

dapple computer 
Authorized Dealer 

Complete Apple 
Support Facility 

Complete Apple 
Service Center 
We service most 

Floppy Disk Drives ACP 
PRICE 

Apple Ile w 64K 5895.00 
Apple Ile Buskess System 2995.00 

Includes: Apple Ile w /12810, Dual Desk, 80 Cream 
Card. Monitor IL Profile Extension Option 

Apple Ile Entry System 995.00 
Includes: Apple he w /MK, Disk II wMCentrdier 

Apple Ile Professional System 1795.00 
Includes: Apple Ilewn281C Wal O)e.6DColumn 
Card Monitor 0 

Imagewnter Dot Matrix Printer 545.00 
Apple Color Plotter 77900 
Apple Modem 1200 495.00 
Apple Ill 256K System 2695.00 
Apple Ill Plus 256K System 2995.00 
Apple Ill Plus Business System 4495.00 
Lisa 2 3495.00 
Macintosh System 2495.00 
Apple Ilc System 1295.00 

"Apple Products Available In-stare Only 

A. ele Comatible Hardware 
LIST ACP 

ALS CP/M 3.0 Pk* Card 5399.00 5299.00 
COMPUTER ACCESSORIES 

Power Conkol Center P12 99.00 
COEX 1610 Ram Card 99.01 49.95 

Paralel Prhtercard w /Cable 99.00 49.95 
Apple II Prototype Card 29.00 20.00 
Apple I Extender Card 29.00 20.00 
6410 Entended 80 Column 199.00 99.95 

CORVUS Hard Disk Omnhet Cell 
EASTSDE Wikkard (11 +w 84) 89.00 

Wildcard 2 (Ile) 119.00 
Wildcard Plus (64K in 10 sec) 149.00 

FINGERPRINT Epson Enhancer 49.00 
GIBSON light Pen 249.00 
IS PKASO Interlace (II/11e) 199.00 139.00 

PKASO Interface (III) 199.00 159.00 
KENSINGTON System Saver 89.95 69.95 

PC Saver 49.95 39.95 
KEYTRONICSKB200 II o Keybd 29800 225.00 
KOALA Graphics Pad 125.00 95.00 
KRAFT Joystick 6500 48.00 

Gene Paddles 50.00 39.00 
FACT Speed berme, 295.00 249.00 
MPC 128K Bubble Memory 87500 699.00 
MOR Sup', Mod II RF Modulator 69.00 49.00 

Sup'r Fan 50.00 38.00 
MICROPRO 6MHz Applicard + Word Call 
MICROSOFT Z -80 Soncard 39500 249.00 

Z-80 Sokcard Plus 645.00 479.00 
Softcard Premium Pak (II +) 695.00 499.00 
Softcard Premium Pak (Ile) 49500 395.00 

MOUNTAIN COMPUTER 
CPS Mdtduncbon 239.00 169.00 
Music System 395.00 335.00 
ND Plus D/A 35000 299.00 

MICROTEK Dumping But w /6410 349.00 265.00 
ORANGE MICRO 

Grappler Plus 175 00 129.00 
1e10 Bullerboard 17500 129.00 
Grappler Buffered w 16K 245.00 199.00 

PCP' Appicard w 120K. 6M1e 59500 499.00 
8088 Coprocessor 595 00 499.00 
Applicard w 128K. 4MHz 49500 429.00 

PERISOFT (AN wit Year Warranty) 
Printerlhk Intel. Printer 1/0 9900 79.00 
Messenger Univ. Sera! I/O 
Timelink Realtime Cbck 
Giallink Graphics Ito 
BuBerknk w /16K Butler 

PRACTICAL PERIPHERALS 
Mcrobuner 16K (Epson Paralle9159 00 
Mbrobulter 32K (Epson Parallel/199 OD 
Microbuffer 16K (Epson Sera) 17900 
Microbuner 32K (Epson Ser all 21900 
Microbuner In-line 6410 (Parallel) 349.00 
M crobefter In -Ins 64K (Serra') 349.00 

PROMETHEUS Versacard 4 er 1 199.00 
OUADRAM Quadink 68000 

Microlazer 16K (Parallel) 189.00 
Mcrolazer 16K (Sera)) 220.00 
Micrdazer 32K (Parallel) 225.00 

SATURNTITAN 
321( Ramcard 219.00 
64K Rancard 349.00 
128K Rarncard 499.00 
Accelerator II Card 599.00 
Neptune 64K + 80 
Neptune 128K + 80 
Neptine 192K + 80 

STREET Echo 11 (Apple) 14900 
Echo II Serb! (In -line) 24900 

SYNETIX Spite I 14900 
Sprite II 249.00 
Superspate 395.00 
Flashoard 14410 44900 
Fasfcard 288K 629.00 

TG PRODUCTS 
Joystick 59.95 
Select -a -part 5995 
Trackbal 64.95 
Joystick w /Toggle Ile 6495 

VDEX Sideoterm (80) 345.00 
Ulraterm (132) 37900 
Enhancer I I 14900 

VISTA COMPUTER 
A8008- Disk Cantrdler 379.00 
A500 SW Disk Controler 99.00 
V1200 Ardyn 6.21.0 1549.00 

VOTRAX Type NTak 259.00 
Personal System 39500 

135.00 109.00 
110.00 89.00 
175.00 139.00 
189.00 159.00 

Call 
Call 
Call 
Call 

279,00 
279.00 
166.00 
499.00 
169.00 
195.00 
199.00 

189.00 
289.00 
399.00 
44900 
19900 
299.00 
389.00 
99.00 

199.00 
129.00 
22400 
359.00 
38900 
549.00 

49.95 
49.95 
54.95 
54.95 

199.00 
279.00 
9900 

299.00 
49.95 

1099.00 
199.00 
329.00 

64K RAMS 
Set of 9 Pcs 

$5000 

Apple" Apple Trademark of Apple Computer 
IBM" IBM Trademark of Internatbnal Business 

Machines 

mom 14a ama YSA. MC. MO hYrcrs and Pew,* CN:. 
Sdge awesome ms. We 4 om aagesour ,vni 511 
Pewee dads Wien 8lbaslmeteltl owl a4e N.5rrdMase 
sIMwMMw 1144U0sae 500 re4oretOS Rpx em omnr 
Aw n *tag ad Waal w V 5 We ocra ae,dn :Newt 
PMlea MAsd maw ow Mika We resent ee i0M ro soa- 
PAIN maubrer. Were rclmionak br rrwN'aonMral error 

6eM1 14.191.1 841 VIi? 

Circle 12 on inquiry card. 
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ADVANCED TOLL FREE 800-854-8230 
COMPUTER 

R0c Circle 12 on inquiry card. 

Serving Computer Professionals Since 1976 PC COLOR 

5229o0 

HARDWARE 
AST Sixpakplus w /0K(SPC) $229.00 

Megaplus II w 0K(SC) 229.00 
I/O Plus II (CS) . 115.00 
Game Serial Parallel Optons 35.00 
Monographics Graphics Card .. 445.00 

CHALKBOARD. Call 

COEX IBM PC Extender Card 29.00 
IBM PC Prototype Card 36.00 

DAVONG Hard DrSk Drives. Call 
KENSINGTON PC Saver. 39.00 
KEYBOARD IBM PC Compatible 149.00 
KEYTRONICS 51565151 (PCBXT). .169/199 
KOALA 96.00 
KRAFT or TG 

IBM PC Joystick_ 59.00 
Game Paddles 29.00 

MICROSOFT Mouse... .. 169.00 
USA PC XT Exp Chassis (6 slots).. 439.00 
MOUSE SYS Mouse for PC . 196.00 
PERSYST Time Spectrum w 64K. 289.00 
PTI Back up Power 200 400W 328.00 
OUAORAM Ouadboard II w OK 229.00 

Ouadlink (Apple Prog.) 479.00 
Ouaddisk (up to 72Mb). Call 
Microlazer MP64 w 64K 179.00 

VISTA Multicard Plus OK 199 
Maxicard w 64K (up lo 576K) 229.00 
PC Master (10 LO) 329.00 
Dlskmaster (Floppy Com.) 169.00 
Oynatrame Hard Drsk. Call 
PC Clock I O 129.00 

PRINTERS /MONITORS 
BROTHER HR 25P 25S .$799/819 

HR- 15Pr15S. 479/499 
HR -35P or 35S . 1089.00 

COEX 80F.T (80cps) Sale 5169.00 
DAISYWRITER 2000 140cps) 1199.00 
OTC Darsypnnter 380Z 11.59 
DYNAX DX 15P 15S 529 549 
DIABLO 630API Serra/ 1890 2650 

630 IBM 620 Ser. 2290 995 
EPSON FX 80 100. 549739 

RX- 8080FT 299399 
LOP -1500 1249.00 

NEC Spinwriter 3550.. 1885.00 
OKIDATA Model 82AP 83AP 339 629 

Model 84P 84S 995 1049 
Model 92P 925 525 575 
Model 93P 935.. 769/869 
Model 84 IBM 1039.00 
Model 92 93 IBM . 549 839 

SILVER REED EXP500P 490.00 
EXP550P 630.00 
EXP770P .1049.00 

TRANSTAR 315 (4 Color) 499.00 
STAR Gemini 10X/15X. 269 429 

Delia 1015 (160cps) .529679 
Radix 10 15 720 850 
Powerlype LOP . . . .409.00 
Cantor New Star PC Compatible Family 

TOSHIBA ... . Call 
SANYO PP5000LO 399.00 
AMDEK Video 300G A 145.00 155.00 

Video 310A amber (IBM) .159.00 
Color I (composite) 299.00 
Color I Plus learphnnonglare) 329.00 
Color II RGB (IBM) analog. . 449.00 
Color II Plus . . ......479.00 
Color IN RGB (IBM) . 399.00 
Color IV RGB (IBM) analog. 779.00 

BMC or ELKA t2" Green . ..89.00 
PGS HX -12 RGB (690x240) Call 

SR -12 RGB (690x480) . Call 
MAX -12 Amber. . Call 

SANYO 6500 Med Res 269.00 
7500 Hi -Res. 389.00 

TAXAN 400 RGB Med Res. 329.00 
420 Hi -Res IBM... 559.00 
121 TTL Green Amber 179 189 

ZENITH ZVM -122 Amp 123 Grn.. 109 105 
ZVM -131 13 Color 379.00 
ZVM 735 Color Hr Res 519.00 

DISKETTES 
DYSAN 5'i." SS DD 10 $55 
DYSAN 5'.%.- DS DO 1065 
IBM 5s: SS DD 1060 
IBM 5'. DS DO 10 65 
VERBATIM 525.01 SS OD 10 45 
VERBATIM 55001 OS DO 10 55 
MAXELL MDI SS OD 10.50 
MAXELL MD2 DS DD 1060 
Flip Storage Box 5V: (80 disks) 
BULK SPECIAL SS 1025 

With Sleeve and Box 100 195 

S28 
36 
43 
47 
20 

29 
22 

32 
18 

16 

149 

IBM ACCESSORIES 
COMPUCABLE 

Keyboard dove dust covers (sel) S16.00 
CURTIS Tiltswrvel Mondor pest 43.00 

PC Pedestal (IBM Mono) 58.00 
PGS Ouadchrome drop. Adapter 9.00 
Vertical PC Stand 20.00 
Mono Extension Cable 43.00 
Keyboard Ext Cable 35.00 
AC Pe.y Adpl (an mon. b PC) .. 8.00 

EDP PROTECTION DEVICES 
The Lemon /Peach 39.00/63.00 
The Orange /Lime 94.00/58.00 

GILTRONIX SWITCH BOXES 
2 Way 8 Lines 90.00 
4 Way 8 Lines 179.00 
2 Way Centronics 199.00 

RIBBONS Each Dozen 
Epson MX.80 . 5.75 59.00 
Epson M%. 100 ... 10.95 120.00 
Star Gemmi 10'15 2 50 26.00 
Okdala 808283. 3 95 M.00 
Okdata 849293. 4 95 55.00 
NEC 3550.... .. .. 11.88 135.00 

. ...: 
dBASE II /Friday 

S378° °/5168 °° 
Condor 
538900 

SuperCalc I /II /III 

579° °/5159 ° ° /5228 °° 
Multiplan Vers. 1.1 

S138°° 
Microsoft Mouse /Word 

'319N/Call 
Wordstar 3.3 

525800 
Micropro Pro Pak 

S37800 

Rbase 4000 
5328°° 

T. K. Solver! 
5268 °° 

PFS 
File 88.00 Graph 88.00 

Write 88.00 Report 78.00 

Context MBA Call 

VisiOn Call 

Lotus 1 -2 -3 Vers. 1 A 

Call! 
Bank Street Writer 58.00 
Home Accountant Plus 88.00 
Sideways 48.00 
Volkswrlter 114.00 
Knowledge Man 274.00 
Crosstalk XVI 108.00 
Multimate w spelling 348.00 
Compuserve Subscription .... 38.00 
Executive Into Sery 78.00 
Vidtex Software 58.00 
Executive t- Vidtex 118.00 
Source Subscription 68.00 
Source w source link 108.00 

IIIIIIIIIIIII101 -JJ * COLOR SPECIAL * 
THE COLOR GRAPHICS CARD 

(same designer as Colorplus Carol 
PRICE '22900 B 

EAKTHanty $22900 

MULTI CARD I OK 38488 9990° 
(INTRODUCTORY OFFER) 
Advanced Computer Product's best selling multifunction card for the 
IBM PC & XT (plus compatibles) now has been improved with expan- 
sion capability to a full 384K and at no charge an additional game port. 
You also get Print Spooler and Disk Emulation Software plus a full 
year SWAP -OUT Warranty at no extra charge. Why pay more when 
you can get the same function and performance as Quadboard 
and AST Sixpak Plus'" for substantially less money. You compare! 
Try it at no obligation. 10 day no questions asked return privilege. 

FUNCTION Multicard II Quadboard II Sixpak Plus 

Memory 
Parallel /Serial 
Clock /Calendar 
Game Port 
Software 
Warranty 

0 to 384K 
Yes 
Yes 
Yes 
Yes 

1 Year 

0 to 384K 
Yes 
Yes 
Yes 
Yes 

1 Year 

0 to 384K 
Yes 
Yes 

No 1550 list Opt.) 
Yes 

1 Year 

ACP Price 
with OK 199.00 229.00 229.00 

EXPANSION MEMORY 
64K Upgrade (Set of 9 64K RAMS) .... $50 °° 

256K RAM's (256K x 1) 5792 
16K RAM's (16K x 1) 10/5999 

8087 CPU (Arithmetic Processor) 5199°° 

The most popular expansion card for the short slot of your IBM XT. All 
these functions on one card optimized to fit in one slot. 1 year warranty. 

COLOR /GRAPHICS /COLOR /GRAPHICS 
Plantronlcs COLOR PLUS " . '39900 

Hercules GRAPHICS CARD '369" 
Graphics X Software '42" 
Ouadram OUADCOLOR 1811 _'199/Call 
Scanoplik COLORGRAPHICS. '269" 

Amdek MAI '43800 

Hercules COLOR CARD w Par pon '229" 
'378" 
'895" 
'299" 

Paradise MULTIDISPLAY 

CONOGRAPHIC CARD 

MA Sys PEACOCK 

BIZCOMP Model 2120 (Internal) 
HAYES Smanmodem 1200 .. 

Smanmodem 12008 
(w Smancom II) 

Smanmodem 300 
Smanmodem II 

Smanmodem IBM Cable . 

NOVATION Access 1 -2 -3 

449.00 
S529.00 

429.00 
219.00 

99.00 
25.00 

388.00 

rEleas: We accept VISA MC. MO Useras and Persorru (rocks. Scrap 
and Company PO We do nor charge you card unid we she, Persona 

decks repute drivers lame and cede red a No Sachem Added on 

VISA or MC. COO s owe/ 5500 regune 20% depose ois order Add 3', 
r ippng ara handling or UPS We dB sanc0ay s:apmeni Prone nuOlO 
to orange n /NO/e nolIce We restive thergnito suoslitule manufacturer 
We are not respora61e for typographical erres Rehr Sie Prat, Hay 
Vary BM' trademark of Irlernahma Biairess Macones Ouadboard II 
trademark of Ouadam Corp Spaak Plus" trademark or AST Research irrt 

IBM PC COMPATIBLE DISK DRIVES 

Tandon TM -100 -1 Single Sided (160K) 

Tendon TM -100 -2 Double Sided (320K). 

Control Data 9409 Double Sided (320K) 

TEAC' 55B v> high Double Sided (320K) . 

Toshiba' v, high Double Sided (320K) 

'IBM PC Mounting Hardware for 'h highs 495 

Vista "Diskmaster" 5' 8 8" Diskcontroller .... 169' 
ACP has on hand several hundred demo 5' and 8 disk 
drives from virtually al manufacturers. 
Most are priced at S99.00 ea. Call for current availability. 

5169°' 

19900 

224°° 

189°° 

169°° 

MAIL ORDER: P.O. Box 17329 Irvine, CA 92713 

Retail: 1310 E. Edinger, Santa Ana, CA 92705 
(714) 558 -8813 

542 W. Trimble, San Jose, CA 95131 
(408) 946.7010 

TOLL FREE 

800 -854 -8230 
TWx 

910 -595 -1565 

WE STOCK CABLES RIBBONS DISKETTES SPARE PARTS 
www.americanradiohistory.com
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SPECIALS'. 

CCU 16K Card 
* Apple 16K Memory Card 

* 2 Year Warranty 

List $69 $39 

IBM PC System 
* 2, Disk Drives 360K each 

* 256K of Memory 
* IBM Mono Monitor and 

IBM Mono Card 

List $2900 $2395 

Apple Ilc 
* 128K of Memory 

* Weighs less than 8 pounds 

List $1295 $1175 

Diskettes 
* 51/4 ", sgl. side / -dbl. density 

* w /Reinforced Hub 

10 for $16 
100 for $140:..; 

Not Bulk Packed 

Omni Graph Interface 
* Grappler Compatible 
* Full Hi -Res Graphics 

* Cable & Software Included 

List $99$69 

Apple Macintosh 
* 32 Bit Microprocessor 

* 2, Serial Ports 
* 9" Hi-Res, 512 x 342 

List $2495 $2195 

Tandon Blowout 
* TM100 -2 $179 
* TM848 -1 $239 

Dynax DX15 
* 13 cps 

* Letter Quality 

List $599 $409 
Okidata ML84P 

* Microline 84P 
* 200 cps 

List $1395$849 

Sanyo Computer 
* MBC 555 -2 

* 2, 360K Disk Drives 
* All Software 

List $1595 $1275 

2 10 

5115 S110 
170 160 

5330 5320 
420 410 

CCU HAS THE 
LARGEST 

DISK DRIVE 
SELECTION AND 
we will Beat 

All Competitors 
Apple Compatible Drives 

QUANTITY 
1 2 10 

Micro Sci 
A -2, 35 Track 5200 S190 5180 
Controller 70 60 50 

Rana Systems 
Elite) .... . . . 5235 5230 5225 
Elite II, Dbl. Head 355 345 335 
Elite III, Quad Density 455 445 435 
ControllerControls4Drives .. 90 80 75 

Half Height 
FD525A Fully Apple com. S140 5130 5120 

51/4" Disk Drives 
QUANTITY 

1 2 10 
Teac 

FD55A, 160K 5160 5150 5140 
FD55B,360K 170 160 150 
FD55F, Quad Density 200 190 180 

All Teats are Half Heights 

Tandon 
TM100-1,160K S200 5190 S180 

8" Disk Drives 
QUANTITY 

1 

Siemens 
FDD-100-8 S119 
FDD-200-8 180 

Shugart 
801R,Sgl./Dbl S340 
851R, Dbl./Dbl. 430 

Tandon TM100-2, 360K 179 
TM101-4, Quad Density 280 

360K1/2 Height 220 

MPI 
B- 52,360KPCCompatible 5200 

Shugart 
SA400, 160K 5190 
SA455, 360K / Height 200 
SA465, Quad Den. 1/2 Height 230 

Mitsubishi 
4851,V Height 5220 
4853, Quad Den 'h Height 169 

Control Data Corp. 
CDC9409,360K 5200 
CDC9409T, Quad Density 300 

Matsushita 
JA -155 5150 

Chinon 
FD55AIsameasTeacl160K.. 5140 

174 
270 
210 

5190 

5180 
190 
220 

5210 
169 

5190 
250 

S140 

$130 

170 
260 
200 

5180 

5170 
180 
210 

5200 
169 

5180 
200 

5130 

5120 

TM848-1,5gI./Dbl.1/2Ht. S240 5230 5220 
TM848-2, Dbl./Dbl. 1/2 Ht 390 380 370 

Mitsubishi 
M2894-63, Dbl./Dbl. S400 5390 5380 
M2896-63,Dbl./DbI:1/2Ht 400 390 380 

Qume 
DT8, Datatrak 8 . S450 5440 5430 

51/4 & 8" 
Power Supply & Cabinets 

QUANTITY 
1 2 10 

PC Products 51 /4" 
SingleCabinetw /pwr. S 70 5 60 5 50 
Dual ThinlineCabw /pwr 80 70 60 
Dual Cabinet R. Power ...... 80 70 60 

All have 6 month Warranty 
PC Products 8" 

Sgl.Cabinetw /pwr&fan 5220 5210 5200 
Dual w /pwrfor2thinlines 230 220 210 
Dual w /pwr8fan . 270 260 250 

VISIT OUR REMODELED RETAIL SHOWROOM 
5 MINUTES FROM 

LOS ANGELES INTERNATIONAL AIRPORT 
Apple is a Trademark of Apple Computer, Inc. IBM is a Trademark of International Business Machines. 
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847 -1718 
your kargest Computer Dealer 

COMPUTER SYSTEMS 

Apple 
CPU Only S 749 
Macintosh 2195 
Portable 1175 

Compaq 
Portable (PC Compatible) 2, 360K Drives 
256K of Memory 52295 

Franklin 
Ace 1000,64K S 675 
Ace 12000M5w/Monitor 1395 

Kaypro 
Kayproll 51149 
Kaypro4+ 1695 
Kaypro10 2395 

IBM 
PC64K, 2- Drives S1850 
XT Hard DiskDrive, 128K 3895 
PC Portable 2295 

SANYO 
MBC -550 PC Compatible 5 699 
MBC -555 2- Drives, more software 1049 

APPLE ADD ON'S 

ALS 
ZCard 5 119 
CPM 3.0Card 169 

Astar 
RF Modulator S 15 
Fan w /Surge 29 

Kensington 
System Saver 5 69 

Koala 
GraphicsTablet 5 89 

Kraft 
Joystick . 5 44 

Micro Max 
Viewmax 80, 80 col. card 5 139 
Viewmax 80E IF for IIE) 64K 129 

Micro Soft 
16K Card 5 69 
Premium SoftCard IIE 369 
Multiplan 189 
Soft Card (Z80) 239 

Micro Tek 
Bam 16,16KMemory 5 59 
Serial Interface 89 

TG 
Joystick 5 39 
Select -A -Port 31 
Paddles 34 

IBM ADD ON'S 

Ast Research 
Six Pack+ 5 265 
Mega + 265 

IBM 
Monochrome Adapter 5 229 
ColorCard 239 

Plantronics 
PC+ w /Software 5 389 

Ouadram 
Quad ColorCard 5 219 
Ouad Link 459 

64K Upgrade 
64K of Memory 5 48 

USI Research 
Paradise Systems multi -display card 5 329 

MODEMS 

Anchor 
MarkVI1300Baud 5 139 
Mark XII, 1200Baud 249 

Hayes Micro Computer 
Smart Modem 300 Baud S 199 
Smart Modem 1200 Baud 489 
Smart Modem 1200B for PC 399 
Micro Modem IIE 239 

Novation 
J -Cat S 119 
AppleCatll 259 

PRINTERS 

Dynax 
DX15, Letter Quality 5 409 
DX25 729 

Epson 
RX -80 (120 cps) 5 299 
RX-80FT (120 cps) Friction &Tractor 319 
FX- 801160 cps! 459 
FX- 100(160 cps) 15" Carriage 699 

Okidata 
82A(120 cps) Par &Serinter 5 299 
83A 115" Carriage! 569 
84P (200 cps) Friction &Tractor 849 

New Series Okidata 
92P (160 cps) S 419 
93P (15" Carriage) 669 

Star Micronics 
Gemini 10X(120 cps) 5 269 
Gemini 15X (120 cps) 15" Carriage 399 
Power type (18 cps) Ltr. qual. 399 

PRINTER INTERFACES 

Cables 
IBM to Printer 5 29 
Kayproto Printer 29 
RS232 Cables 29 

Fourth Dimension 
Card &Cable 5 49 

Microtek 
Dumpling GX (Grappler Compatible) 5 89 
DumplingGXexpto64K 149 
Dumpling GX16Kw /16Kexpto64K 169 
for each additional 16K 15 

Okidata Options 
Tractorfor82 &92 5 59 
Serial Interface 99 

Orange Micro 
Grappler + 5 114 
Grappler + w /16K 179 

Star or Epson 
Epson Serial Interface 5 119 
Star Serial Interface 59 

MONITORS 

Amdek 
Color! + Composite Video 5 279 
Color II + RGB Video 419 
300G, 12" Green 139 
300A,12" Amber 149 
310A, Monochrome Amber 179 

BMC 
9191 ColorNewVersion 5 239 

IBM 
Monochrome Hi -Res Green S 239 

Princton Graphics 
PGS HX12, IBM Copy S 469 
PGSSR -12, Hi- ResColor 649 
PG5 MAX -12,12" Monochrome 199 

USI 
PI1, 9" Green, Hi Res, 20MHz S 100 
PI2,12" Green, Hi Res, 20MHz 100 
P13,12" Amber, Hi Res, 20MHz 100 
P14, 9" Amber, Hi Rex, 20MHz 100 

Zenith 
ZVM122, Hi -Res Green 5 109 
ZVM123, Hi-Res Amber 109 

51/4" DISKETTES 

CCU 
591/ Obi reinforced hub .. S16 100 for 140 
Dbl /Dbl reinforced hub . 19 100 for 170 

Not Bulk Packed 

Dysan 
Sgl/Dbl 533 100 for 300 
Dbl/Dbl 39 100 for370 

Maxell 
MD15gl/Dbl 525 100for235 
MD2 Dbl / Dbl 38 100 for360 

Verbatim 
Sgl/Dbl 526 100for240 
Dbl/Dbl 36 100for340 

8" DISKETTES 

Dysan 
Sg1/Sg1 534 100for320 
Dbl/Dbl 53 100 for480 

Maxell 
5g1/Dbl S44 100for380 
Dbl/Dbl 50 100for469 

Verbatim 
Sg1/Sg1 S30 100for280 
Dbl /Dbl 40 100for360 

DISK ACCESSORIES 

Verbatim 
8" or 51/2" Head Cleaning Kit . S 9 

Flip Tub 
51/4" Holds 50 disks, plexiglass 17 
51/4" Holds 70 disks, plexiglass 21 

Computer 
Components 

Unlimited MeOeCOrd. 

A California Corporation Circle 57 on inquiry card. 

RETAIL STORE: 
11976 Aviation Blvd. 
Inglewood, CA 90304 
MAIL ORDER: 
P.O. Box 1936 
Hawthorne, CA 90250 

No Surcharge for 
Credit Cards 

VISA This Ad Supersedes 
All Others 

Sales Desk 

(800) 847 -1718 (213) 643 -5188 
Outside California Inside California 

Customer Service & Technical 
(213) 643 -5191 

All merchandise new. We accept MC, Visa, Wire 
Transfer, COD Call, Certified Check, P.O.'s from 
qualified firms, APO accepted. Shipping: Minimum 
54.50 first 5 pounds. Tax: California Res. Only add 
61/2% sales tax. 

Prices Subject to Change 
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C OMPO.. 805 - 498 -6635 
IBM PC 
256K, two disk drives 360K each, 

Drive Controller and Keyboard 

$1899 

IBM PORTABLE 
256K, Iwc disk drives $2199 

IBMPC w/1 OMB 
256K, one floppy Drive, Keyboard 

10 MB Hard Disk with Controller $2599 
BOOTS FROM HARD DISK Backup also available 

IBMPC w/30MB 
256K, ene floppy Drive, Keyboard 

30 MB HerdDiskwilh Controller 

end Booster Powe' Supply 

BOOTS FROM HARD DISK Ballcup also available 

$3999 

* PRICE WAR * CALLUS LAST WITH YOUR BEST QUOTES * 
PRINTERS HARD DRIVES NETWORKING 
FX-0 $489 

EPSON á-18500 CALL 

OKIDATA 924 

INCLUDES PLUG 8 PLAY 84P 

$399 

$649 
$799 

UP TO 140 MB 
BACKUP ALSO AVAILABLE (ALL 

ORCHID TECHNOLOGY 
PC Net PLUS Starter Kit $999 

NEC 23055500 

$799 

DYNAX 
DX-15 $399 

EVEREX 10MB 
w /Controller and 2 Year Warranty $899 

CORVUS OMNINET 

BROTHER HR -35 
$649 

IDS PRISM 132( $1 499 COLOR PRINTER 

SHEET FEEDERS 
AND TRACTORS 

PLOTTERS 

CALL 

AMDEK 
$799 AMPLOT II - 6 Pens 

MAYNARD 1OMB /30MB 
IOMB/WS-1 $899 I OMB /WS 2 $1,049 
30MB CALL 

TALL GRASS TECHNOLOGY 

20 MB w /20 MB Backup $3,299 
35 MB w /45 MB Backup $4,495 
70 MB w/60 MB Backup. CALL 

FLOPPY DRIVES 

TEALHALF 
55DSDD $149 

HEIGHT 55 F- -QUAD $199 

SANTA CLARA SYSTEMS 
PC Terminal (ALL 

MULTI- DISPLAY CARDS 
MonoGraph Plus w /clock & PP $369 

AST Serial Port Option $30 

QUAD Color 1 .. $199 Color II .. $199 

HErLETT 7470A - 2 Pens $949 

PA KARD 7475A -6Pens ...$1,699 

Full Ht -DSDD $199 

CDC Half Ht. - DSDD $119 

EVEREX Graphics Edge $399 
TECMAR Graphics Master S449 

M Gmmphia $329 
HERCULES(oono lorGphia $199 

S349 

ROLAND DXY -800 - 8 Pens $799 

houston DMP 40 - 2 Pens . $199 

instrument DMP 29 B Pens $1799 

TANDON 100 -2 
Full Ht. DSDD $179 

NEW 
Graphixll 

STB Plus 

PLANTRONICS Color Plus S366 

MONITORS 
MAX -12 Amber 119 

449 

PGS SR -112 599 

ROLAND 
$599 CC 141 14" RGB 

300 Green $119 

$139 AMDEK Pico) AAmmibeert $159 

* $UPER $PECIAL$ * PARADISE Multi- display Card $299 

64K RAM 
Set of 9 chips $45 

Color /Graphics Cord $199 IBM PC Monochrome /PrinterCard $199 

Tseng Labs Ultra PAK $499 
MULTI- FUNCTION CARDS 

NEWQUADBOARD 
(to 384K) $199 

PGSHX-12 $449 
AST SIX PAK with 64K (to 384K) S249 

Ma ic Card 

EVEREX o-l to 3846 229 
TEAC Disk Drive $149 FD55B, 360K slimline, P( Compatible 

MODEMS 
MICROCOM ERA 2 
Inlemol $329 Standalone $439 

HAYES ! 2008 $399 

SMARTMODEM 1200 $479 

KEYTRONIC $199 Deluxe Keyboard KB5151 

MISC. ADD ONS 

PER PHERRALSMI(ROBUFFER CALL 

CABLE Parallel or Serial S20 
ERA 00 MODEM rra$329 PC Internal 1200 Baud w /soNware, 4 Yr. Warranty $329 

PC DOS 1.1 .. $20 DOS 2.1 .. $50 

Internal 5299 

QUBIE Standalone $329 

COMPAQ 
256K, 2 Disk Drives $1,999 

AMERICAN 
EXPRESS Y 

(0D NO SURCHARGE: VISA 6 MC 3%, AMEX 5% 

IBM PC Floppy Drive Controller 5139 
COMPUTER POWER 

ACCESSORIES DIRECTOR S 109 

2509 THOUSAND OAKS BLVD., THOUSAND OAKS, CA 91362 TELEX 888522 

STANDBY 200 WATTS $299 

POWER SUPPLY 300 WATTS $399 
Sure Protection u to 30 minutes Standby Power 

805 - 498 -6635 
Ad #189 
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APPLE COMPATIBLE 
HARDWARE 

INTERFACE FOR TYPEWRITER, 
CENTRONICS AND WORDSTAR 

COMPATIBLE 
Model e price 
T1 Olivetti Praxis 30. 35. 40 $99 
12 Olivetti Praxis 41 

T3 Silver Reed Ex 42, 43, 44 Penman 
T4 Adler Satellite 11 and Alpha Royal 2001 
15 Olympia Compact and Swlntec 1146 CM 

INFRARED INTERFACE FOR REMOTE 
OPERATION WITHOUT CABLES 

IRR Board. Receiver station $99 
for use with one or all: 

IRN Numerical Pad VisiCal compatible $49 
IRK Full keyboard with lower case $129 
IRC Four direction cursor control $29 

!to. TO ORDER CALL (408) 734 -4631 

or write 

INTERFACE 

Advanced Transducer Devices. Inc. 
1287 Lawrence Sta. Rd.. Sunnyvale. CA 94089 

Addioonal 52.50 per order for shipping 
Calif. residents add 6, ^:.lax 

MA 

Circle 14 on Inquiry card. 

FREE SOFTWARE 
RENT THE PUBLIC DOMAIN! 

User Group Software isn't copyrighted, so n ofees 
to pay! 1000's of CP /M and IBM software 
programs in .COM and source code to copy 
yourself! Games, business, utilities! All FREE! 

CP /M USERS GROUP LIBRARY 
Volumes 1 -92, 46 disks rental- $45 

SIG /M USERS GROUP LIBRARY 
Volumes 1 -90, 46 disks rental- 545 

Volumes 91 -172, 40 disks rental -545 
SPECIAL! Rent all SIG /M volumes for $85 

MOST FORMATS AVAILABLE( SPECIFY. 

IBM PC -SIG (PC -DOS) LIBRARY 
Volumes 1 -135, 5'4" disks $135 

Public Domain User Group Catalog Disk 55 pp. 
ICPIM only) (payment in advance, please) 
Rental is for 7 days after receipt, 3 days grace to 
return. Use credit card, no disk deposit. 
Shipping, handling & insurance- $7.50 per library. 

(619) 941 -0925 information, 
16191 727 -1015 anytime order machine 

Have your credit card ready' 

Public Domain Software Center 
1533 Avohill Dr. CM Vista, CA 92083 

AM EXl 

Circle 250 on inquiry card. 

SAVE ON 
NaimEA 

DISKETTES 

$159 SSDO 

DSDD 
Oty 20 5' Oty 20 

5., SSD096TPI $2.49 ea 51/4- DSDD -96TPI $3.25 ea 

Boxed m 10's with Tyvec sleeves, rntorced hubs and 
labels. 

DISKETTES FOR MACINTOSH 8 HP -150 
AT TERRIFIC SAVINGS, 

3':" Memorex $3.99 ea 
See our big ad in this issue for other great values) 

Shipping: 5l4" or 31/2- DISKETTES -Add $3 00 per 100 or 
tewer diskettes. Payment: VISA and Mastercard accepted 
COD orders only, add $3.00 handing charge Taxes: Ilhno,s 
residents. please add 8% sales tax 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 

ON TIE SAME PRODUCTSAND QUANTITIES! 

Nationwide: 1- 800 -621 -6827 
Illinois: 1- 312 -944 -2788 
Hours: 9AM - 5PM Central Time 

Minimum Order: $35.00 

DISK WORLD!, Inc. 
Smte 4806.30 East Huron Street e Chcago. Illinois 606" 

alit OONE!N 

Circle 108 on inquiry card. 

Dysan 
RPORATION 

Solve yourdYc problems buy 100%wufece 
towed Oysan dbauetre. All cedes shipped 
born Mod*. .141M-1 24 hours Call toll FREE 

(800) 23S -4137 for prim and advent/don. 
Visa and Maw.* Card accepted 

PACIFIC 
EXCHANGES 
100 Foothill Blvd 
Sari Luis Obispo. CA 
93401 (In Cal. call 

(8051 543.1037 

Circle 243 on inquiry card. 

IBM PC/XT COMPATIBLE 

Computer Case $140.00 
Keytronic Keyboard $180.00 
PC 65 Watt Power Supply $150.00 
XT 100 Watt Power Supply $190.00 
PC /XT Bare Board $ 90.00 
ShugartSA455 320KB Floppy Disk ....$169.00 
Shugart SA712 LOMB Hard Disk $625.00 
Shugart SA606 10MB Hard Disk $375.00 
Hard Disk Controller $325.00 
Floppy Disk Controller w /Serial, 
Parallel, Game Ports $250.00 
Color Graphic Card $210.00 
Monochrome Card $225.00 

OEM /DEALER INQUIRIES WELCOME 

ELECTRADE CO. (408) 946 -2541 
780 Trimble Rd., Suite 605 

San Jose, CA 95131 

Circle 122 on inquiry card. 

Apple Macintosh 
IBM, XT, Hard disks 

Eagle, Compaq, Columbia 
NCR, Olivetti, Leading Edge 

Multiusers 
up to 16 /TermSyst. 
Printers /Plotters 

Monitors, Disk Drives 
Modems, Diskettes 

Software 
for PC Se Multiusers 

Printers: Epson, Okidata 
Gemini, Radix, NEC, HP 

COMPUTER EXPO INC. 
SOURCE COMPUTERS 

(213) 208 -0352 208 -0259 
(213) 906 -1984 906 -1634 

Circle 66 on inquiry card, 

C SOFTWARE 
DEVELOPMENT 
PCDOS /MSDOS 

FULL C COMPILER PER K &R 
Inline 8087 or Assembler 
Floating Point 
Full 1 M8 Addressing for 
Code or Data 
Transcendental Functions 

MSDOS 1 .1/2 0 LIBRARY SUPPORT 
Program Chaining using Exec 
Environment Available to Main 

c- windowTM C SOURCE CODE 
DEBUGGER 

Variable Display & Alteration 
Using C Expression 

FAST 8088/8086 ASSEMBLER 

Combined Package - 5199 
Call or write. 
c- systems Fullerton, CA 92634 
P O. 80x 3253 714- 637 -5362 
TM c- systems 

L.%AMMS SêAsC 
I IVY 

for Less -.11161! 

Hayes Smartodem 1200 .5469.00 
Prometheus Pro -Modem 5339.00 
Gemini 10X 5269.00 
Brother HR -15 5399.00 
Okidata 92P $409.00 
Tava P.C. 51895.00 
IBM P.0 52395.00 
Lotus 1 -2 -3 5309.00 
Maxell SS /DD 520.00 
Maxell DS /DD 532.00 

(619) 579.2730 

3855 Avocado Blvd., Suite 140227 
La Mesa, California 92041 

Prices reflect 2 
r2 

%Casa Discount Quantities Limited 

Circle 73 on inquiry card. 

EPROM 
PROGRAMMER 

APPROTEK 1000 
ONLY 

$249.95 
COMPLETE WITH 

PERSONALITY 
MODULE 

I 1 7 AC POWER -RS232 
-6 BAUD RATES - HANDSHAKE TO HOST 

ALLOWS READ. WRITE, VERIFY & COPY 
Comes complete with CPM & BASIC Driver 
Program Listings for most small micros 

Full 1 Year Warranty 
Programs the following. 5 Volt 24 or 28 pin 
devices 27xx series through 27256. 
25xx series, 68766 plus others 
Specify Personality Module desired with order. 
Additional Personality Modules only S 1 5.00 ea 

TO ORDER. CALL OR WRITE 

APROPOS TECHNOLOGY 
1071 -A AVENIDA ACASO Add 
CAMARILLO. CA 93010 54.00 Shipping -USA 

18051 482-3604 VISA or MC Add 3% 

Circle 25 on inquiry card. 
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 6800 
68000 
6800 
6802 
6803 
6808 
6809E 
6809 
6810 
6820 
6821 
6828 
6840 
6843 
6844 
6845 
6847 
6850 
6852 
6860 
6875 
6880 
6883 
68047 
68488 

6800 

681300 
68B02 
68809E 
68809 
68810 
68B21 
68B40 
68B45 
68850 

49.95 
2.95 
7.95 

19.95 
13.90 
14.95 
11.95 
2.95 
4.35 
2.95 

14.95 
12.95 
34.95 
25.95 
14.95 
11.95 

3.25 
5.75 
7.95 
6.95 
2.25 

22.95 
24.95 
19.95 

1MHZ 

10.95 
22.25 
29.95 
29.95 
6.95 
6.95 

19.95 
19.95 
5.95 

`68800 2 MHZ, 

145 
2 95 
2.49 
2 95 
2 99 

8/995 
8110 95 
8/12.95 
8/13 45 
8/13,95 

4.95 
4 95 
3.49 

3 99 
4.49 
3.95 
995 
4.15 
4,95 
6,15 
4,75 
4.95 
8 95 
5.95 
6.95 

10.95 
9.95 
6.95 

34.95 
39.95 
49.95 

1.99 
1.95 
1.95 
1.95 
1.95 
195 
195 
185 

8/11.75 
817.95 

8/12.95 
8/14 95 
8/2995 

4.95 
9 95 
5.44 
544 
8.95 
8.95 
8.95 
9.95 

54.95 
49 95 

(1us) 
(450ns) 
(450ns) (5v) 
(650ns) 
(450ns) (5v) 
(350ns) (5v) 
(450ns) (5v) 
(450ns) 
(450ns) (5v) 
(450ns) (5v) 
(250ns) (5v) 
(200ns) (5v) 
(450ns) (5v) (21vPG M) 
(250ns) (5v) (21vPGM) 
(200ns) (5v) (21vPGM) 
(450ns) (5v) 
(250ns) (5v) 
(200ns) (5v) 
(450ns) (5v) 
(450ns) (5v) (24pin) 
(350ns) (5v) (24pin) 
(300ns) (5v) 
(250ns) (5v) 

4.50 
3.95 
5.95 
2.95 
395 
5.95 
5.50 
7.95 
5.95 
4.95 
8.95 

11.95 
6.95 
9.95 

13.95 
6.95 
7.95 

19.95 
14.95 
39.95 
42.95 
29.95 
34.95 

21vPGM Program at 21 Voll 

2.95 
2.95 
2 95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
295 
2.95 
2.95 
295 
2.95 
295 
2.95 
2.95 
2.95 
2.95 
2.95A 

/ UARTS 
AY5-1013 3.95 
AY3-1015 695 
PT1472 9 95 
TR1602 3.95 
2350 9.95 
2651 8.95 
IM6402 7.95 
IM6403 8.95 
I NS8250 10.95 

GENERATORS 
BIT-RATE 

MC14411 1195 
BR1941 11.95 
4702 12 95 
COM5016 16 95 
COM8116 10.95 
M M5307 10 95 

FUNCTION 
MC4024 3 95 
LM566 1 49 
XR2206 315 

;038 3 95 

1.80 
3.85 
1.75 
2.25 
1.80 
3 49 

19.95 
21.95 
4.49 
4.45 

10.95 
4 49 
6.95 
7.95 
4.49 
5.25 
7 95 
8 95 
6 90 
7.50 

79.95 
39.95 
2995 

8 95 
10.00 
6.50 
6 50 
550 
650 
6 50 

25 00 
49.95 
14.95A 

7 Z-80 
2.5 Mhz 

Z80-CPU 3.95 
Z80-CTC 3.95 
Z80-DART 10.95 
Z80-DMA 14.95 
Z80-PIO 3.95 
Z80-S10%0 11.95 
Z80-510/1 11.95 
Z80-510/2 11.95 
Z80-510,9 11.95 

4.0 Mhz 
Z80A-CPU 4.49 
280A-CTC 4 95 
Z80A-DART 9.95 
VIDA-DMA 12.95 
Z80A-PIO 4.49 
Z80A-510 0 12.95 
Z80A-510 1 12.95 
Z80A-5102 12.95 
Z80A-510/9 12.95 

6.0 Mhz 
2808-CPU 9.95 
280B-CTC 12.95 
280B-PIO 12.95 
2808-DART 19.95 
Z808-510-2 39.95 

Z IL OG 
Z6132 34.95 

,,8671 39.95 

29 95 
29 95 

2 49 
7.95 
495 
4 95 
9.00 

13 95 
7 95 
9 95 
9 9_54 

KEYBOARD 
CHIPS 

AY5 -2376 11.95 
A Y 5- 3600 11 95 

LA, Y5-3600 PRO 11.954 

CMOS 
.29 4528 1.19 
.25 4531 .95 
.25 4532 1.95 
.89 4538 1.95 
.29 4539 1.95 
.95 4541 2.64 
.39 4543 1.19 
.45 4553 5.79 
.25 4555 .95 
.25 4556 .95 
.38 4581 1.95 
.79 4582 1.95 
.39 4584 .75 

.39 4585 .75 

69 4702 12.95 
.79 74C00 .35 
.39 74CO2 .35 
.75 74C04 .35 
.79 74C08 .35 
.79 74C10 .35 
.29 74C14 .59 
.65 74C20 .35 
.29 74C30 .35 

1.65 74C32 .391 
.45 74C42 1.29 
.69 74C48 1.99 
.79 74C73 .65 
39 74C74 65 

1.95 74C76 .80 
.85 74C83 1.951 
.75 74C85 1.95 

.75 74C86 39 

.69 74C89 4.50 
85 74C90 119 
79 74C93 1.75 

.85 74C95 99 
95 74C107 89 
35 74C150 575 
.35 74C151 2.25 
79 74C154 325 
79 74C157 1.75 
89 74C160 1.19 
39 74C 161 1 19 

39 74C162 1.19 
29 74C163 119 
35 74C164 1.39 
29 74C165 2.00 
.29 74C173 79 
29 74C174 1 19 

29 74C175 119 
79 74C192 149 
29 74C193 1 49 
29 74C195 139 
29 74C200 575 
95 74C221 175 
95 74C244 2 25 
49 74C373 245 

249 74C374 245 
1.95 74C901 .39 

12 95 74C902 85 
12 95 74C903 85 
11 95 74C905 10 95 
12.95 74C906 .95 

7 95 74C907 1 00 
14 95 74C908 2 00 

.95 74C909 2.75 

.65 74C910 9.95 
1.95 74C911 8.95 

.85 74C912 8.95 

.85 74C914 195 

.85 74C915 1.19 
1.25 74C918 2.75 
1.79 74C920 17.95 
1.55 74C921 15.95 

.89 74C922 449 

.39 74C923 4.95 

.79 74C925 5.95 
1 25 74C926 7.95 
1.25 74C928 7.95 
1.95 74C929 19.954 

PRICE BREAKTHROUGH 
STATIC RAMS 

2101 256 x 4 

5101 256 x 4 

21021 1024 x 4 

2102L4 1024 x 1 

21021..2 1024 x 1 

2125 1024 x 1 

2111 256 x 4 

2111L 256 4.4 
2112 256 x 4 

2114 1024 x 4 

2114.24 1024 x 4 

211414 1024 x 4 

2114L-3 1024 x 4 

2114L4 1024 x 4 

TC5514 1024 x 4 

2147 4096 x ' 
TMS4044 4 4096 x 1 

TMS4044 3 4096x 1 

TMS4044.2 4096 x 1 

UP0410 4096x1 
MK4118 1024x8 
TMM2016@00 2048 x 8 
TMM2016-150 2048x8 
TMM2016.100 2048 x 8 
HM6116 4 2048 x 8 
HM6116.3 2048 x 8 
HM6116Q 2048x8 
HM61161.9.4 2048 x 8 
HM6116LP-3 2048x8 
HM6116LP-2 2048x8 
TC5516 2048x8 
TM54016 2048x8 
Z 6132 4096x8 
HM6264P15 8192x8 
HM6264LP. 15 8192 x 8 

LP = Lower Power 

1450ns1 1 95 
145.0ns1(cmosl 3.95 
(450ns) 89 
(450ns)(LP) 99 
(250ns) (LP) 
( 45ns1 
1450ns1 
1250ns1 (LP) 
(450ns) 
1450n51 
(250ns) 
(450n5)(LP) 
(300ns)(LP) 
1200ns1 (LP) 
1650ns1 (cmos) 
I 55ns1 
1450ns1 
(300ns1 
(200ns) 
(100ns) 
(100ns1 
(200n51 
(150n5) 
1100ns1 
(200ns) (cmos) 
(150ns) (cmos) 
(120ns)(cmos) 
(200ns) (cmos) (LP) 
(150ns) toms) (LP) 
(120ns) (cmos) (LP) 
(250ns) (arias) 
(200ns) 
(300ns1(Ostaq 
(150ns) (cmos) 
1150ns1 (most 

OStat = QuaSistaóc 

DYNAMIC RAMS 
TM54027 4496 x 1 

2107 4096 x 1 

MM5280 4096 x 1 

TM54060 4096 x 1 

UPD411 4096 x 1 

TM54050 4096 x 1 

MK4108 8192 x 1 

MM5298 8192 x 1 

4116-300 16384 x 1 

41 16250 16384 x 1 

4116200 16384 x 1 

4116150 16384 x 1 

4116120 16384 x 1 

2118 16384 x 1 

MK4332 32768 x 1 

4164-200 65536 x 1 

4164150 65536 x 1 

4164-120 65536 x 1 

MCM6665 65536x 1 

TM54164 65536 x 1 

TM54416 16384x4 
41256- 150 262144 x 1 

41256-200 262144 x 1 

1250n51 
1200n51 
1300ns) 
(300ns) 
(300ns) 
(300ns) 
(200ns) 
(250ns) 
(300ns) 
(250ns) 
(200ns) 
(150ns) 
(120ns) 
(150ns) (5v) 
(2000s) 
(200ns)(5v) 
1150ns)(5v) 
(120ns)(5v) 
(200ns)(5v) 
(150ns) (5v) 
(150ns)(5v) 
(150ns) (5v) 
(2000s) (5y) 

5v = Single 5 voll supply 

r 6500 

71702 
2708 
2758 
2716-6 
2716 
2716.1 
TMS2516 
TMS2716 
TMS2532 
2732 
2732-250 
2732200 
2732A-4 
2732A 
2732A-2 
2764 
2764-250 
2764-200 
TMS2564 
MCM68764 
MCM68766 
27128-30 
27128 

EPROMS 
256 x 8 

1024 x 8 
1024 x 8 
2048 x 8 
2048 x 8 
2048 x 8 
2048 x 8 

2048 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
4096 x 8 
8192 x 8 
8192 x 8 
8192 x 8 
8192 o 8 
8192 x 8 
8192 x 8 

16384 x 8 
16384 x 8 it Single 5 Von Supply 

* * * *HIGH-TECH* * * * 
SSI 263 SPEECH SYNTHESIZER 
* MICROPROCESSOR COMPATIBLE 

5 8-BIT CONTROL REGISTERS 

ENHANCE YOUR MOCKINGBOARO OR BUILD 

((BYTE MARCH '84) 
TEVE CIARCIA'S SWEET 

A CH'84)SWEET 
TALKER I/ 39.95 * * * *SPOTLIGHT* * * * 

* Computer managed Inventory 
- virtually no back orders! 

* Very competitive prices! 
* Friendly stall! 
* Fast service - most orders 

processed within 24 hours! 
8000 

6502 
6504 
6505 
6507 
6520 
6522 
6532 
6545 
6551 

6502A 
6522A 
6532A 
6545A 
6551A 

6502B 

1 MHZ 

2 MHZ 

3 MHZ 

4.95 
6.95 
8.95 
9.95 
4.35 
6.95 
9.95 

22.50 
11.85 

6.95 
9.95 

11.95 
27.95 
11.95 

9.95 

8035 
8039 
INS -8060 
INS -8073 
8080 
8085 
8085A -2 
8086 
8087 
8088 
8089 
8155 
8155 -2 
8156 
8185 
8185 -2 
8741 
8748 
8755 

DISC 
CONTROLLERS 
1771 16.95, 
1791 24.95 
1793 26.95 
1795 29.95 
1797 49.95 
2791 54.95 
2793 54.95 
2795 59.95 
2797 59.95 
6843 34.95 
8272 39.95 
UPD765 39.95 
MB8876 29.95 
MB8877 34.95 
1691 17.95 

,143 18.954 

5.95 
5.95 

17.95 
49.95 

3.95 
4.95 

11.95 
24.95 

199.95 
29.95 
89.95 
6.95 
7.95 
6.95 

29.95 
39.95 
29.95 
24.95 
24.95 

r CRT 
CONTROLLERS 
6845 14.95 
68845 19.95 
HD465055P 15.95 
6847 11.95 
MC1372 6.95 
68047 24.95 
8275 29.95 
7220 99.95 
CRT5027 19.95 
CRT5037 24.95 
TMS9918A 39.95 

'D P8350 49.9 

r 8200 , 
8202 24.95 
8203 39.95 
8205 3 50 
8 212 
8214 
8216 
8224 
8226 
8228 
8237 
8237 -5 
8238 
8243 
8250 
8251 
8253 
8253 -5 
8255 
8255.5 
8257 
8257 -5 
8259 
8259 -5 
8271 
8272 
8275 
8279 
8279-5 
8282 
8283 
8284 
8286 
8287 
8288 
8289 

'292 

JDR Microdevices 
1224 S. Bascom Avenue, San Jose, CA 95128 

800 -538 -5000 800 -662 -6279 (CA) 
(408) 995 -5430 Telex 171 -110 

s) Copyright 1984 JDR Microdevices 

rCRYSTALS 
32.768 khz 1.95 

1.0 mhz 3.95 
1.8432 3.95 
2.0 
2 097152 
24576 
3.2768 
3.579545 
4.0 
5.0 
5 0688 
5.185 
5.7143 
6.0 
6.144 
6.5536 
8.0 

10.0 
10.738635 
14.31818 
15.0 
16.0 
17.430 
18.0 
18.432 
20.0 
22.1184 

`2.0 

MISC. 
UPD7201 
TM599532 
U L N 2003 
3242 
3341 
MC3470 
MC3480 
11C90 
95H90 
2513-001 UP 

`513-002 LOW 

CLOCK 
CIRCUITS 

MM5314 4 95 
MM5369 3.95 
MM5369 -EST 4 25 
MM5375 4 95 
MM58167 12.95 
MM58174 11 95 ; SM5832 3 95 

I 

4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4047 
4049 
4050 
4051 
4053 
4060 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4078 
4081 
4082 
4085 
4086 
4093 
4098 
4099 
14409 
14410 
14411 
14412 
14419 
14433 
4502 
4503 
4508 

'4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4522 
4526 
`527 

VISIT OUR RETAIL STORE 
HOURS: M -W -F, 9 -5 T -Th., 9 -9 Sat. 10 -3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order $10. For shipping and handling Include 
52.50 for UPS Ground and 53.50 for UPS Air. Orders over 1 Ib and 
foreign orders may require addlllonal shipping charges - please 
contact our sales department for the amount. CA residents must 
Include ó °m sales tax, Bay Area and LA residents Include 6''r% Prices 
subject to change without notice. We are not responsible for 
typographical errors. We reserve the right to limit quantities and to 
substitute manufacturer. All merchandise subject to prior sale. 
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83.00 
119.00 
175.00 
255.00 
349.00 
595.01 

8726 1.59 
8128 1.89 
8T95 .89 
8196 .89 
8197 .89 
8198 .89 
DM8131 2.951 
DP8304 2.291 
DS8833 2.25 
DS8835 1.991 
DS8836 .99 
DS8837 1.65 

'DS8838 1.30 

4164 64N D RAMS 150ns or 200ns 
9/$4900 

74LS00 
74LS00 .24 74LS173 .69 
74LS01 .25 74LS174 .55 
74LS02 .25 74LS175 .55 
74LS03 .25 74LS181 2.15 
74LSO4 .24 74LS189 8.95 
74LS05 .25 74LS190 .89 
74LS08 .28 74LS191 .89 
74LS09 .29 74LS192 .79 
74LS10 .25 74LS193 .79 
74LS11 .35 74LS194 .69 
74LS12 .35 74LS195 .69 
74LS13 .45 74LS196 .79 
74LS14 .59 74LS197 .79 
74LS15 .35 74LS221 .89 
74LS20 .25 74LS240 .95 
74LS21 .29 74LS241 .99 
74LS22 .25 74LS242 .99 
74LS26 .29 74LS243 .99 
74LS27 .29 74LS244 1.29 
74LS28 .35 74LS245 1.49 
74LS30 .25 74LS247 .75 
74LS32 .29 74LS248 .99 
74LS33 .55 74LS249 .99 
74LS37 .35 74LS251 .59 
74LS38 .35 74LS253 .59 
74LS40 .25 74LS257 .59 
74LS42 .49 74LS258 .59 
74LS47 .75 74LS259 2.75 
74LS48 .75 74LS260 .59 
74LS49 .75 74LS266 .55 
74LS51 .25 74LS273 1.49 
74LS54 .29 74LS275 3.35 
74LS55 .29 74LS279 .49 
74LS63 1.25 74LS280 1.98 
74LS73 .39 74LS283 .69 
74LS74 .35 74LS290 .89 
74LS75 .39 74LS293 .89 
74LS76 .39 74LS295 .99 
74LS78 .49 74LS298 .89 
74LS83 .60 74LS299 1.75 
74LS85 .69 74LS323 3.50 
74LS86 .39 74LS324 1.75 
74LS90 .55 74LS352 1.29 
74LS91 .89 74LS353 1.29 
74LS92 .55 74LS363 1.35 
74LS93 .55 74LS364 1.95 
74LS95 .75 74LS365 .49 
74LS96 .89 74LS366 .49 
74LS107 .39 74LS367 .45 
74LS109 .39 74LS368 .45 
74LS112 .39 74LS373 1.39 
74LS113 .39 74LS374 1.39 
74LS114 .39 74LS375 .95 
74LS122 .45 74LS377 1.39 
74LS123 .79 74LS378 1.18 
74LS124 2.90 74LS379 1.35 
74LS125 .49 74LS385 3.90 
74LS126 .49 74LS386 .45 
74LS132 .59 74LS390 1.19 
74LS133 .59 74LS393 1.19 
74LS136 .39 74LS395 1.19 
74LS137 .99 74LS399 1.49 
74LS138 .55 74LS424 2.95 
74LS139 .55 74LS447 .95 
74LS145 1.20 74LS490 1.95 
74LS147 2.49 74LS624 3.99 
74LS148 1.35 74LS640 2.20 
74LS151 .55 74LS645 2.20 
74LS153 .55 74LS668 1.69 
74LS154 1.90 74LS669 1.89 
74LS155 .69 74LS670 1.49 
74LS156 .69 74LS674 14.95 
74LS157 .65 74LS682 3.20 
74LS158 .59 74LS683 3.20 
74LS160 .69 74LS684 3.20 
74LS161 .65 74LS685 3.20 
74LS162 .69 74LS688 2.40 
74LS163 .65 74LS689 3.20 
74LS164 .69 81LS95 1.49 
74LS165 .95 81LS96 1.49 
74LS166 1.95 81LS97 1.49 
74LS168 1.75 81 LS98 1.49 
74LS169 1.75 25LS2521 2.80 
74LS170 1.49 25LS2569 4.25 

' 74S00 
74S00 .32 74S124 2.75 74S197 
74S02 .35 74S132 1.24 74S201 
74S03 .35 74S133 .45 74S225 
74SO4 .35 74S134 .50 74S240 
74S05 .35 74S135 .89 74S241 
74S08 .35 74S138 .85 74S244 
74S09 .40 74S139 .85 74S251 
74S10 .35 74S140 .55 74S253 
74S 11 .35 74S151 .95 74S257 
74S15 .35 74S153 .95 74S258 
74S20 .35 74S157 .95 74S260 
74S22 .35 74S158 .95 74S273 
74S30 .35 74S161 1.95 74S280 
74S32 .40 74S162 1.95 74S287 
74S37 .88 74S163 1.95 74S288 
74S38 .85 74S168 3.95 74S289 
74S40 .35 74S169 3.95 74S301 
74S51 .35 74S174 .95 74S373 
74S64 .40 74S175 .95 74S374 
74S65 .40 74S181 3.95 74S387 
74S74 .50 74S182 2.95 74S412 
74S85 1.99 74S188 1.95 74S471 
74S86 .50 74S189 6.95 74S472 
74S112 .50 74S194 1.49 74S474 
74S113 .50 74S195 1.49 74S570 
74S114 .55 74S196 1.49 74S571 

r- BYPASS CAPS 
.01 OF DISC 100/6.00 
.01 OF MONOLITHIC 100/12.00 
.1 OF DISC 100/8.00 

OF MONOLITHIC 100/15.09A 

NTERFAC-0 

1.49 
6.95 
7.95 
2.20 
2.20 
2.20 

.95 

.95 

.95 

.95 

.79 
2.45 
1.95 
1.90 
1.90 
6.89 
6.95 
2.45 
2.45 
1.95 
2.98 
4.95 
4.95 
4.95 
2.95 
2.95 

J 

r VOLTAGE 7 
REGULATORS 

78057 .75 7905T 85 
78M05C .35 79081 85 
78081 .75 7912T 85 
78121 .75 79157 85 
78151 .75 79241 .85 
78241 .75 7905K 1.49 
7805K 1.39 7912K 1.49 
7812K 1.39 7915K 1.49 
7815K 1.39 7924K 1.49 
7824K 1.39 79L05 .79 
781.05 .69 79L12 .79 
781.12 .69 791.15 .79 
761.75 .69 LM323K 4.95. 
78H05K 9.95 UA78S40 1.95 
78H12K 9.95 

C, T = TO-220 K = TO-3 ` L = TO-92 

r SOUND CHIPS 
76477 3.95 AY3 -8910 
76488 5.95 AY3 -8912 
76489 8.95 MC3340 ` SSI263 39.95 

12.95 
12.95 

1.49 

r EPROM ERASERS 

0 
PE-14 
PE-14T 
PE-24T 
PL-265T 
PR-125T 

,R-320T 

SPECTRONICS 
CORPORATION 

Timer 

X 

X 

X 

X 

X 

Capacity 
Chip 

9 

9 

12 
30 
25 
42 

Intensity 
(u W /Cm') 

8,000 
8,000 
9,600 
9,600 

17,000 
17,000 

r DATA ACQUISITION 1 
ADC0800 15.55 DAC0800 4.95 

MasterCard' ADC0804 3.49 DAC0808 2.95 
DAC0806 1.95 DAC1020 8.25 
ADC0809 4.49 DAC1022 5.95 
ADC0816 14.95 MC1408L6 1.95 

LbDC0817 9.95 MC1408L8 2.914 

r 7400 1 
7400 .19 74123 .49 
7401 .19 74125 .45 
7402 .19 74126 .45 
7403 .19 74132 .45 
7404 .19 74136 .50 
7405 .25 74143 4.95 
7406 .29 74145 .60 
7407 .29 74147 1.75 
7408 .24 74148 1.20 
7409 .19 74150 1.35 
7410 .19 74151 .55 
7411 .25 74153 .55 
7413 .35 74154 1.25 
7414 .49 74155 .75 
7416 .25 74157 .55 
7417 .25 74159 1.65 
7420 .19 74160 .85 
7421 .35 74161 .69 
7425 .29 74163 .69 
7427 .29 74164 .85 
7430 74165 
7432 

.19 
.29 74166 

.85 
1.00 

7437 .29 74167 2.95 
7438 .29 74170 1.65 
7442 .49 74173 .75 
7445 .69 74174 .89 
7446 .69 74175 .89 
7447 .69 74177 .75 
7448 .69 74181 2.25 
7451 .23 74184 2.00 
7473 .34 74185 2.00 
7474 .33 74191 1.15 
7475 .45 74192 .79 
7476 .35 74193 .79 
7482 .95 74194 .85 
7483 .50 74195 .85 
7485 .59 74197 .75 
7486 .35 74198 1.35 
7489 2.15 74221 1.35 
7490 .35 74246 1.35 
7492 .50 74247 1.25 
7493 .35 74259 2.25 
7495 .55 74273 1.95 
7497 2.75 74276 1.25 
74100 1.75 74279 .75 
74107 .30 74366 .65 
74109 .45 74367 .65 
74116 1.55 74368 .65 
74121 .29 74393 1.35 

`4122 .45 J 

CONNECTORS 
RS232 Male 2.50 
RS232 Female 3.25 
RS232 Hood 1.25 

é -100 ST 3.95 

r LINEAR 
LM301 .34 LM348 .99 LM567 
LM301H .79 LM350K 4.95 NE570 
LM307 .45 LM350T 4.60 NE571 
LM308 .69 LM358 .69 NE590 
LM308H 1.15 LM359 1.79 NE592 
LM309H 1.95 LM376 3.75 LM709 
LM309K 1.25 LM377 1.95 LM710 
LM310 1.75 LM378 2.50 LM711 
LM311 .64 LM379 4.50 LM723 
LM311H .89 LM380 .89 LM723H 
LM312H 1.75 LM380N-8 1.10 LM733 
LM317K 3.95 LM381 1.60 LM741 
LM317T 1.19 LM382 1.60 LM741N-14 
LM318 1.49 LM383 1.95 LM741H 
LM318H 1.59 LM384 1.95 LM747 
LM319H 1.90 LM386 .89 LM748 
LM319 1.25 LM387 1.40 LM1014 
LM320 (see 7900) LM389 1.35 LM1303 
LM322 1.65 LM390 1.95 LM1310 
LM323K 4.95 LM392 .69 MC1330 
LM324 .59 LM393 1.29 MC1349 
LM329 .65 LM394H 4.60 MC1350 
LM331 3.95 LM399H 5.00 MC1358 
LM334 1.19 NE531 2.95 MC1372 
LM335 1.40 NE555 .34 LM1414 
LM336 1.75 NE556 .65 LM1458 
LM337K 3.95 NE558 1.50 LM1488 
LM337T 1.95 NE561 24.95 LM1489 
LM338K 6.95 NE564 2.95 LM1496 
LM339 .99 LM565 .99 LM1558H 
L M340 (see 7800) LM566 1.49 LM1800 

H TO-5 CAN T TO-220 II 

.89 
3.95 
2.95 
2.50 
2.75 
.59 
.75 
.79 
.49 
.55 
.98 
.35 
.35 
.40 
.69 
.59 

1.19 
1.95 
1.49 
1.69 
1.89 
1.19 
1.69 
6.95 
1.59 
.59 
.69 
.69 
.85 

3.10 
2.37 

LM1812 
LM1830 
LM1871 
LM1872 
LM1877 
LM1889 
LM1896 
ULN2003 
LM2877 
LM2878 
LM2900 
LM2901 
LM2917 
LM3900 
LM3905 
LM3909 
LM3911 
LM3914 
LM3915 
LM3916 
MC4024 
MC4044 
RC4136 
RC4151 
LM4250 
LM4500 
RC4558 
LM13080 
L M13600 
LM13700 
MP02907 

K TO-3 

8.25 
3.50 
5.49 
5.49 
3.25 
1.95 
1.75 
2.49 
2.05 
2.25 

.85 
1.00 
2.95 

.59 
1.25 
.98 

2.25 
3.95 
3.95 
3.95 
3.95 
4.50 
1.25 
3.95 
1.75 
3.25 
.69 

1.29 
1.49 
1.49 
1.95 

RCA 
:A 3023 2.75 CA 3082 
CA 3039 1.29 CA 3083 
CA 3046 1.25 CA 3086 
CA 3059 2.90 CA 3089 
CA 3060 2.90 CA 3096 
CA 3065 1.75 CA 3130 
CA 3080 1.10 CA 3140 
CA 3081 1.65 CA 3146 

CA 3160 3.19 

TI 
TL494 4.20 75365 
TL496 1.65 75450 
TL497 3.25 75451 
75107 1.49 75452 
75110 1.95 75453 
75150 1.95 75454 
75154 1.95 75491 
75188 1.25 75492 
75189 1.25 75493 

75494 .89 

BI FET 
TL071 .79 TL084 
TL072 1.19 LF347 
TL074 2.19 LF351 
TL081 .79 LF353 
TL082 1.19 LF355 
TL083 1.19 LF356 

LF357 1.40 

1.65 
1.55 

.80 
2.99 
3.49 
1.30 
1.15 
1.85 

1.95 
.59 
.39 
.39 
.39 
.39 
.79 
.79 
.89 

2.19 
2.19 

.60 
1.00 
t101 
11 

EXAR 
XR 2206 
XR 2207 
XR 2208 
XR 2211 

`R 2240 

3.75 
3.75 
3.75 
5.25 
3.25 

rINTERSIL-7 
CL7106 9.95 
CL7107 12.95 
CL7660 2.95 
CL8038 3.95 
CM7207A 5.59 

LCM7208 15.94 

9000 
9316 
9334 
9368 
9401 
9601 
9602 
96S02 

1.00 
2.50 
3.95 
9.95 

.75 
1.50 
1.95 

ORDER TOLL FIFE 
800 -538 -5000 
800-002-6270 
mrirouia em 

1111CRODEVICES 

AT 

ITIICROPRICES 
Copyright 1984 JDR Mlcrodevicea 
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> 

.50 MPS3706 .15 

.25 2143772 1.65 
75 2143903 .25 
50 2143904 .10 

.50 2143906 .10 

.50 2144122 .25 
.50 2144123 .25 
.25 2144249 .25 
.10 2144304 .75 
.25 2144401 .25 
.25 2144402 .25 
50 2144403 .25 
.25 2144857 1.00 
.125 P144918 .25 
.79 2145088 .25 
.69 PN5129 .25 
.30 P145139 .25 
.25 2145209 .25 
.40 2148026 .35 

I 

.40 2148043 1.75 
.25 2148045 1.75 
.25 MPS-A05 .25 
.25 MPS-A08 .25 
.25 MPS-A55 .25 
.25 TIP29 .65 
.15 TIP31 .75 

TIP32 .79J 

rIC SOCKETSI 

6 pin ST 

14 pin ST 

16 pin ST 

16pInST 
20 pIn ST 

22 pIn ST 

24 pin ST 

28 pin ST 

40pinST 
64 pin ST 4.25 call 

ST = SOLDERTAIL 

1 -99 100 

.13 .11 

.15 .12 

.17 .13 

.20 .18 

.29 .27 

.30 .27 

.30 .27 

.40 .32 

.49 .39 

6pInWW 
14 pIn WW 
16p1n WW 
16 pin WW 

20pIn WW 

22p1n WW 

24p1n WW 

26p1n WW 

40pIn WW 

.59 .49 

.89 .52 

.89 .58 

.99 .90 
1.09 .98 

1.391.28 
1.491.35 
1.891.49 
1.991.80 

'WW = WIREWRAP_ 

4.25 
1.75 
1.25 
1.25 
2.75 
1.25 
1.00 
1.75,, 

r RESISTORS Ì 
1/4 WATT 5% CARBON FILM 

ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE .025 

100PCS.SAMEVALUE .02 
1000 PCS. SAME VALUE .015 

1.99 100-up 
.10 .09 
.16 .15 

.16 .15 

.10 .09 

" 

.25 
.25 

2511.00 
1011.00 

.45 

.55 

.35J 

1.29 
.99 
.99 

1.25 
1.49 
1.49 
9.95 

PRICE BREAKTHROUGH 
BARGAIN HUNTERS CORNER 

POWER SUPPLY SPECIALS 
IDEAL FOR HOBBYISTS, BENCHWORK, AND 

DOIT- YOURSELFERS. 
90 WARRANTY, QUANTITIES LIMITED 

POWER GENERAL MODEL 4010.1 
* QUAD OUTPUT SWITCHING POWER SUPPLY 
* GREAT FOR 8" DISK DRIVES 
*4.25" x 8.25" x 1.65" 

WEIGHT: 1.25 LBS. 
* +51./ 6A +12V 01A 

-12 r51A +24Va1.5A 
KEPCO/TDK MODEL MRM174KF 

* QUAD OUTPUT SWITCHING POWER SUPPLY 
*6.2 "x7.4 "x1.7" 

WEIGHT: 1.6 LBS. 
* +5V@4i5A +12V02.8A 

+1210 2A -12V< «.5A 
* BOTH + 12V OUTPUTS CAN BE USED AS + 24V 

$4495 

$5995 
ASTEC AA11190 

* QUAD OUTPUT SWITCHING DESIGN AS USED IN APPLE III 
* + 5V @ 4A - 5V 0. .25A 

+12 0 2.5A - 12V <4 .30A REG. '59" 
*15.5 "x4.5 "x 2' 
* WEIGHT: .884 LOS. 

SIGMA INSTRUMENTS MODEL 2PC224EG.'19" 
* +5va4A -15V4,1.5Á 
*12.25 "x4 "x4.75" 
* WEIGHT: 2.46 LBS. 

PLEASE INCLUDE SHIPPING AND HANDLING CHARGES 

L. 
SPECIALS END 9.30.84 

NOW '3995 

NOW ONLY '995 

rTRANSISTORS 
2N918 
MPS918 
2N2102 
2N2218 
2N2218A 
2N2219 
2N2219A 
2N2222 
P N2222 
MPS2389 
2N2484 
2N2905 
2N2907 
PN2907 
2143055 
30551 
2143393 
2143414 
2143563 
2143565 
P143565 
MPS3838 
MPS3840 
P143843 
P 143844 
MPS3704 

It 
RF MODULATOR 
(ASTEC UM1082) QUANTITIES LIMITED 

* PRESET TO CHANNEL 3 

* USE TO BUILD 
TV- COMPUTER INTERFACE 

L * +5 VOLT OPERATION 

NOW 
ONLY 
$695 

r LED LAMPS , 
JUMBO RED 

JUMBO GREEN 
JUMBO YELLOW 
LED MOUNTING 

,HARDWARE 

ZIF SOCKETS LEADS 
14 
16 
24 
28 
40 

UNIT PRICE 
5.95 
5.95 
7.95 
8.95 

10.95 

ZIF = 
Zero 
Insertion 
Force 

L 

OPTO- ISOLATORS 
4N26 
4N27 
4N28 
4N33 
4N35 
4N37 
MCT"2 

L_ MCRB 

1.00 
1.10 
.69 

1.75 
1.25 
1.25 
1.00 
1.50 

MCA.7 
MCA-255 
IL1 
I LA30 
110.74 
H1105 
TIL111 
TIL"113 

r BYPASS CAPS 
.01 OF DISC 100/6.00 
.01 OF MONOLITHIC 100/12.00 
.1 OF DISC 100/8.00 

`1 OF MONOLITHIC 100/15.00 

r 
DIODES 

114751 5.l volt xener 
114759 12.0volt:ener 
1144148 (1N914)ewItching 
1144004 400PIVrecllller 
KBP02 200PIV1.5ampbridge 
KBP04 400PIV 1.5emp bridge 
VM48 DlpBrldge 

MUFFIN FANS 
4.88 " Square 14.95 
3.125 "Square 14.95 

HEAT SINKS 
TO.3etyle .95 
TO.220 et yl e .35 

SWITCHES 
SPDT minitoggle 
DPDT mini-toggle 
SPST mIntpushbutton 

1.25 
1.50 

.39 

r LED DISPLAYS 
HP 5082.7760 
MAN 72 
MAN 74 

FND -357 (359) 
FND -500 (503) 
FND -507 (510) 
TIL -311 4x7 

43" CC 
3" CA 
3" CC 
.375" CC 
5" CC 
5" CA 
.270" HEX W/LOGIC 

DIP 
SWITCHES 

4 POSITION .85 
5POSITION .90 
8 POSITION 
7 POSITION 

L8 POSITION 

.90 

.95 

JDR Microdevices 
1224 S. Bascom Avenue, San Jose, CA 95128 

800 -538 -5000 800 -662 -6279 (CA) 
(408) 995 -5430 Telex 171 -110 

Copyright 1984 JDR Microdevices 

r CAPACITORS 
TANTALUM 

6V 10V 15V 20V 25v 35V 

.22u1 .40 

.27 .40 

.33 .40 

.47 .35 .50 

.68 .45 

1.0 .40 .40 .45 .45 
1.5 .45 .50 

1.6 .75 

2.2 .35 .40 45 .65 

2.7 .40 .45 .90 

3.3 .45 .50 .55 .60 .65 
3.9 .45 
4.7 .45 .55 .60 .85 .85 
6.6 .70 .75 
10 .55 .65 .80 .85 .90 1.00 
12 .65 .65 .90 
15 .75 .65 .90 

16 1.25 

22 1.00 1.35 

27 2.25 
39 1.50 
47 1.35 

58 1.75 

100 3.25 
270 3.75 

DISC 
10p1 50V .05 470 50V .05 
22 50V .05 580 50V .05 
25 50V .05 680 50V .05 
27 50V .05 620 50V .05 
33 50V .05 .001uí 50V .05 
47 50V .05 .0015 50V .05 
56 50V .05 .0022 50V .05 
68 50V .05 .005 50V .05 
62 50V .05 .01 50V .07 
100 50V .05 .02 50V .07 
220 50V .05 .05 50V .07 
330 50V .05 .1 12V .10 

.1 50V .12 

MONOLITHIC 
.lufmono 50V .16 .47uí- mono 50V 
.047ufmono 50V .15 .01uI-mono 50V 

ELECTROLYTIC 

.25 

.14 

.47uí 
RADIAL 

50V .14 tul 
AXIAL 

50V .14 
1 25V .14 4.7 16V .14 
2.2 35V .15 10 16V .14 
4.7 50V .15 10 50V .16 
10 50V .15 22 16V .14 
47 35V .16 47 50V .20 
100 18V .18 100 15V .20 
220 35V .20 100 35V .25 
470 25V 30 150 25V .25 
2200 16V .60 220 25v .30 

COMPUTER 
330 
500 

16V .40 
16V .42 

GRADE 1000 
1500 

16V .80 
16V .70 

30V 3.95 6000 16V .95 `44,000uf J 
VISIT OUR RETAIL STORE 

HOURS: M -W -F, 9 -5 T -Th., 9 -9 Sat. 10 -3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: Minimum order 510. For shipping and handling Include 
$2.50 for UPS Ground and 53.50 for UPS Air. Orders over 1 Ib. and 
foreign orders may require additional shipping charges - please 
contact our sales department for the amount. CA residents mull 
Include 6 °', sales tas. Bay Area and LA residents Include 6:,°h. Prices 
subject to change without notice. We are not responsible for 
typographical errors. We reserve the right to limit quantities and to 
substitute manufacturer. All merchandise subject to prior sale. 
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rBEST SELLING BOOKS 
OSBORNE /MC GRAWHILL 

Apple II User's Guide 18.95 
CRT Controller's Handbook 9.95 
68000 Assembly Language 

Programming 18.99 
CBASIC User Guide 15.00 

SYBEX 
Z-80Applications 15.95 
IBM PC DOS Handbook 9.95 
Programming the 8086 /8088 15.95 
The Best of IBM PC Software 16.95 
Microprocessor Interfacing 

Techniques 17.95 

r CENTRONICS 
IDCEN36 Ribbon Cable 36 Pin Male 8.95 
IDCEN361F Ribbon Cable 36 Pin Female 8.95 

`CEN36 Solder Cup 36 Pin Male 7.95, 

EDGECARD- 
CONNECTORS 

S100 ST 3.95 
S100 WW 4.95 
72 pin ST 6.95 
72 pin WW 7.95 
50 pin ST 4.95 
44 pin ST 2.95 
44pinWW 4.95 L J J 

r 
J 

4164 64N D RAMS 15008 or 20008 
9/$4900 

CABINETS FOR 51/4 ", 
DISK DRIVES 

CABINET #1 529.95 
* Dimensions 8Y. x 5 " /i. x 3" ." 
* Color matches Apple 
* Fits standard 5'1." drives, inc. 

Shugart 
* Includes mounting hardware and 

feet 

CABINET #2 579.00 
* Complete with power supply, 

switch, line cord, fuse & standard 
power connector 

* Dimensions: 11'h x 5'l. x 3 " /,." 
* +5V © 1 AMP, + 12V @ 1.5 AMP 
* Please specify gray or tan 

NOTE: Please Include sufficient amount for 
shipping on above items. 

r 
1 MICROCOMPUTER 

HARDWARE HANDBOOK 
FROM ELCOMP - $14.95 
Over800 pages of manufacturers data 
sheets on most commonly used IC's. 
Includes: 
* TTL - 74174LS and 74F 
* CMOS 
* Voltage Regulators 
* Memory - RAM, ROM, EPROM 

L. 

* CPU's - 6800, 6500, Z80, 8080, 
8085, 8086/8 

* MPU support & interface - 
6800, 6500, 280, 8200, etc. 

TRANSFORMERS, 
FRAME STYLE 

12.6VAC 2amp 4.95 
12.6VAC CT 2amp 5.95 
12.6VAC CT 4amp 7.95 
12.6VAC CT 8amp 10.95 
25.2VAC CT 2amp 7.95 

PLUG CASE STYLE 
12VAC 250ma 3.95 
12VAC 500ma 4.95 
12VAC lamp 5.95 
12VAC 2amp 6.95 

DC ADAPTER 
6, 9, 12 VDC selectable with 
univeral adapter 8.95 
Please include sufficient amount 
for shipping on above items. 

DISK DRIVES 
TAN DON 

TM100.1 51/4 "(FOR IBM)SS/DD 199.00 
TM100.25V4 "(FOR IBM) DS /DD 219.00 

MPI 
MP-52 51/4 "(FOR IBM) DS /DD 

TEAC 
FD-558 1/2 "HEIGHT DS/DD 

SHUGART 
SA 400L 51/4 "(40TRACK) SS/DD 

8" DISK DRIVE 
FD 100.8 BY SIEMENS, SHUGART 801 EQUIV. 

SS/DD - 10/$149 EA. $169.00 
FD 200.8 BY SIEMENS, SHUGART 851 EQUIV. 

DS/DD -10/$220 EA. $239.00 

249.00 

189.00 

199.95 

TANDON 51/4 " 

TEAC HALF HEIGHT 

Please include sufficient amount for shipping on above items. 

1 

ORDER TOLL FREE 

800 -538 -5000 
800 -882 -8279 

ICALIFORIIIA RESIDENTS) 

MasterCard RIBBON CABLE 

CONTACTS 

SINGLE COLOR COLOR CODED 

1 . 10' 1 ' 10' 

10 .50 4.40 .83 7.30 

16 .55 4.80 1.00 8.80 

20 .65 5.70 1.25 11.00 

25 .75 6.60 1.32 11.60 

26 .75 6.60 1.32 11.60 

34 .98 8.60 1.65 14.50 

40 1.32 11.60 1.92 16.80 

50 1.38 12.10 2.50 22.00 

r 
DIP CONNECTORS 

DESCRIPTION ORDER BY CONTACTS 
8 14 16 18 20 22 24 28 40 

HIGH RELIABILITY 
TOOLED ST IC AUGATxx -ST .99 .99 .99 1.69 1.89 

SOCKETS 
1.89 1.99 2.49 2.99 

COMPONENT 
CARRIERS ICCxx .65 .75 .85 1.00 1.25 1.25 1.35 1.50 2.10 

(DIP HEADERS) 

RIBBON CABLE 
DIP PLUGS (IDC) IDPxx 

For order instructions see "IDC Connectors" below. 

r D- SUBMINIATURE 
DESCRIPTION ORDER BY 

SOLDER CUP 

RT. ANGLE 
PC HOLDER 

IDC RIBBON CABLE 

HOODS 

MALE 
FEMALE 
MALE 
FEMALE 
MALE 
FEMALE 
BLACK 
GREY 

`MOUNTING HARDWARE -$1.00 

DPxxP 
DBxxS 
DBxxPR 
DBxxSR 
IDBxxP 
IDBxxS 
HOOD-El 

HOOD 

CONTACTS 
9 15 25 37 50 

2.08 2.69 2.50 4.80 6.06 
2.66 3.63 3.25 7.11 9.24 

1.65 2.20 3.00 4.83 - -- 

2.18 3.03 4.42 6.19 
3.37 4.70 6.23 9.22 
3.69 5.13 6.84 10.08 

1.25 

1.60 1.60 1.25 2.95 3.50 

Fororder instructions see "IDC Connectors" below. 

r IDC CONNECTORS 
DESCRIPTION 

SOLDER HEADER 
RT. ANGLE SOLDER HEADER 
WW HEADER 
RT. ANGLE WW HEADER 
RIBBON HEADER SOCKET 
RIBBON HEADER 
RIBBON EDGE CARD 

ORDER BY 
10 

IDHxxS .82 
IDHxxSR .85 

IDHxxW 1.86 

IDHxxWR 2.05 
IDSxx 1.15 
IDMxx -- 
IDExx 2.25 

CONTACTS 
20 26 34 40 50 

1.29 1.68 2.20 2.58 3.24 
1.35 1.76 2.31 2.72 3.39 
2.98 3.84 4.50 5.28 6.63 
3.28 4.22 4.45 4.80 7.30 
1.86 2.43 3.15 3.73 4.65 
5.50 6.25 7.00 7.50 8.50 
2.36 2.65 3.25 3.80 4.74 

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the "order by" part 
Lnumber listed. Example: A 10 pin right angle holder style header would be IDH1OSR. 

1 
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NASHUA DISKETTES 
51A " WITH HUB RING 

MDI SOFT, SS/DD 19" 
MD ID SOFT, SS/DD 26" 
MD2DSOFT,DSIDD 30" 
MD2FSOFT,DS /4D 45" 
MD 11010 SECTOR, SS /SD 19" 
MD210010 SECTOR, DS/DD 30" 
8" WITHOUT HUB RING 

FD1SOFT,SS /SD 24" 
FDIDSOFT,SSIDD 3000 

FD2DSOFT, DSIDD 36" 

VERBATIM 
DATALIFE DISKETTES 

SS/DD SOFT SECTOR 29" 
SS/DD 10 SECTOR HARD 29 " 

MEW FOR IBM 
PC PEACOCK 
COLOR GRAPHICS ADAPTER 

BY MA SYSTEMS 

* MED. RES. 320x200 
* HIGH RES. 640x200 
* COMPOSITE AND RGB OUTPUT FOR ALL 

STANDARD MONITORS 
* LIGHT PEN INTERFACE 
* CHOICE OF 16 COLORS IN HIGH RES. MODE' 
* PARALLEL PORT STANDARD! 
*2 YEAR WARRANTY! 
* PLUS FULL IBM COMPATIBILITY $23995 

TANDON. ,m, 
* SAME DRIVE 

AS SUPPLIED 
BY IBM 

* DSIDD 320K 

$19900 

TEALFD.55B HALF HEIGHT 
* 6ms STEP RATE 
* DSIDD 
* INCLUDES 

INSTRUCTIONS 

$15900 
BUY 2 FOR 529900 

-MAXIMIZER1 
BY SIGMA DESIGN 

* 1 YEAR WARRANTY 
* MULTI.FUNCTION CARD 
* 64K TO 384K RAM 
* PARALLEL PORT 
* SERIAL PORT $25900 * CLOCK CALENDAR 
* SOFTWARE INCLUDED: 

CLOCK UTILITY, RAM DISK 
AND SPOOLER. 

OPTIONS: 
* SECOND SERIAL PORT 
* GAME ADAPTER 

AND GET FREE MOUNTING BRACKETS! 

SUMMER APPLE SPECIALS 
JDR 16K RAM CARD 

*2 YEAR WARRANTY 
* EXPAND YOUR 46K APPLE TO 64K 
* USE IN PLACE OF APPLE 

LANGUAGE CARD 

BARE PC CARD 9.95 

$3995 

I i .v ál 
JDR HALF-HEIGHT DISK DRIVE 
*TEAL MECHANICS -DIRECT DRIVE 3169 *100% APPLE COMPATIBLE -35 TRACK 
*40 TRACK WHEN USED WITH OPTIONAL CONTROLLER 

*1 YEAR WARRANTY 

MA SYSTEMS FD-35 

*APP E DISK IACEMENTFOR $1 95 
*SHUGART MECHANISM- MADE INU.S. v 

40 TRACK CONTROLLER CARD '40" 

OfY1NIGRAPH 
BY MA SYSTEMS 

PARALLEL GRAPHICS INTERFACE 
FOR APPLE II & Ile 

* HIGH RES. MULTICOLOR 
GRAPHICS 

r CENTRONICS STANDARD 
FOR EPSON, OKIDATA... 

* SCREEN DUMP, ROTATION, 
INVERSION, ZOOM, AND MORE! 

*1 YEAR WARRANTY! 

$7995 

ALL WITH A 2 YEAR WARRANTY 
VIEWMAX80 51598' 

* 8000LUMN CARD FOR APPLE II + 

VIEWMAX80e 512985 
* 8000LUMN CARD FOR APPLE Ile 
*64K RAM EXPANDABLE TO 128K 

GRAPHMAX 512985 
* HIGH RESOLUTION GRAPHICS 
*PRINTERCARD 

OTHER ACCESSORIES 

FOR APPLE II 

THUNDERCLOCK $12995 
* OFFICIAL PRO DOS CLOCK CALENDAR 
* 100% MOUNTAIN SOFTWARE COMPATIBLE 
* BSR CONTROL OPTIONS AVAILABLE 

KRAFT JOYSTICK 
* SELF CENTERING 
* AXIS ISOLATION 

S3995 

APPLE COMPATIBLE 

POWER SUPPLY _. 34995 
* USE TO POWER APPLE 

TYPE SYSTEMS 
* +5V ®4A +12V @2.5A 

- 5V ®.5A- 12V ®.5A 
* APPLE POWER CONNECTOR 
* INSTRUCTIONS INCLUDED 

ACCESSORIES AND PERIPHERALS 
MONITORS 

BMC MONITOR STAND 
MODEL PA900 

Your Display Will 
TIIt & Swivel s29es 

MONOCHROME 
BMC BMJJ1201G GREEN 12" $8995 

BMC BM 12EUY 16 MHZ AMBER ... 513995 
BMC BM 12EUN 16 MHZ HIGH 

RESGREEN s11500 

NEC JB1201M20 MHZ GREEN 516900 
ZENITH ZVM.123. 15 MHZ 

GREEN NEW '1050' 
COLOR 

BMC BM.AU9191U COMPOSITE 13" '27900 
NO C.O.D. ORDERS PLEASE 

BMC BMX -80 PRINTER 
* 60 CPS DOT MATRIX PRINTER 
* PRINTS BIDIRECTIONAL IN 40, 60, 

71 OR 142 COLUMNS IN NORMAL, 
DOUBLE WIDTH OR COMPRESSED 
TEST. 

* PRINT SUPERSCRIPT AS WELL AS 
SUPERB GRAPHICS IN CHARACTER 
OR BIT IMAGE 

$249 

5-1/4 DISK FILE 

* ATTRACTIVE, 
FUNCTIONAL DISK 
STORAGE SYSTEM 

* 75 DISK STORAGE 
CAPACITY 

JDR Microdevices 
1224 S. Bascom Avenue, San Jose, CA 95128 

800 -538 -5000 800 -662 -6279 (CA) 
(408) 995 -5430 Telex 171 -110 

Apple is a trademark of Apple Computer Corporation 

VISIT OUR RETAIL STORE 
HOURS: M -W -F, 9 -5 T -Th., 9 -9 Sat. 10 -3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order $10. For shipping and handling Include 
$2.50 for UPS Ground and 53.50 for UPS Air. Orders over 1 Ib. and 
foreign orders may require additional shipping charges - please 
contact our sales department tor the amount. CA residents must 
Include 6 °ó sales tax, Bay Area and LA residents Include 61/2° 0. Prices 
subject to Chang without notice. We are not responsible for 
typographical errors. We reserve the right to limit quantities and to 
substitute manufacturer. All merchandise subject to prior sale. 
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UNCLASSIFIED ADS 

BYTE is concerned about software piracy. Unclassified 

ads proposing exchanges of software must specify that the 

software was written by the individual or is in the public 
domain. BYTE reserves the right to reject any unclassified 

ad that does not meet des criterion. 

NEEDED: Khmer. Lao. and Vietnamese word - 
processing and dictionary- generating programs. 
Also. desire interaction with others with similar in- 
terests. Maurice Bauhahn. do World Vision Foun- 
dation of Thailand. POB 1717. Bangkok 10500. 
Thailand. 

NEEDED: Hewlett- Packard 85 or 86 or Apple I or 
equivalent sought by native geophysicist working on 
underground -water research to interpret electrical 
sounding curves. Your donation will help alleviate 
the drought conditions for the nomads in the Sahara 
desert. Will pay shipment. N. Mello'. POB 185. 
Tamanrasset. Algeria. 

WANTED: Native American nonprofit educational 
organization seeks donations of peripherals for a 
Wang word- processing system with one or more 
workstations. a letter -quality printer. a cut -sheet 
feeder. and a telecommunications module. Also 
seeking donations ol Wang and other manufac- 
turers computer equipment and business sof tware. 
Shawnodese. Bear Trube Medicine Society. 1025 
North Cannon. Spokane. WA 99201. (5031 326-6561. 

NEEDED: Non profit community mental- health center 
seeks tax-deductible donation of a personal com- 
puter with disk drives for He Line telephone-crisis 
counseling and suicide- prevention program. Com- 
puter to be used for storage and retrieval of com- 
munity resources referrals and other information 
used in handling crisis calls. Kathleen Vail. Help Line. 
co Lakeview Center, 1221 West Lakeview Ave. Pen- 
sacola. FL 32501, 

WANTED: Tax-deductible donations of computers 
and peripherals 1Apple II. IBM PC. VIC -201 to teach 
computer technology and programming to 
economically disadvantaged students. Also need 
printer. monitors. disk drives. and memory expan 
sion. Fairbreak Electronics Club. Suite 102. 1100 Ker- 
mit D. Nashville. IN 37217. 16151 361-1652. 

NEEDED: Evergreen School District's special - 
education department seeks donations ol a per- 
sonal robot or robotic arm for educational purposes 
to adapt envronments for physically disabled 
students. Specialized inputs are needed: touch - 
sensitive screens. light pens. voice -activated com- 
puter systems. and speech synthesizers to provide 
these individuals with access to computer 
technology. Cynthia L. Campbell. Special Services. 
7000 Northeast 1 17th Ave. Vancouver. WA 98662. 
12061 256-6022. 

WANTED: Tax -deductible donation of Commodore 
VIC -20. COM -64. Datasette. disk drive. monitor. or 
printer to be used by elementary school students 
to learn programming. Frank Church. Principal. 
Valley Institute. RFD 3. Bristol. VA 24201. 17031 
669-3073. 

WANTED: Small Catholic grade school seeks tax - 
deductible donation of Apple N Plus and/or Ile to 
introduce children to computers Dick Stringham. 
St. Marys School 195th St.. Mokena. IL 60448. 13121 
479-2526. 

WANTED: Computer equipment. especially com- 
ponents and peripherals for nonprofit student aero- 
space group to be used in the simulation. design. 
and construction of student prolects. Have 
members, will build and debug. Software would be 
wekome too. American Institute of Aeronautics and 
Astronautics. Milwaukee Student Branch. 3200 
North Cramer St.. Milwaukee. WI 53211 or call lohn 

Conrad at (4141 964.9058 or Dr. Arthur Sorensen 
at 14141 963 -6076. 

WANTED: Tax -deductible donations of microcom- 
puters 1T16.80 Model Ill or Apple III. disk drives. 
monitors. and printers for our engineering - 
department students usage. especialy for the Com- 
puter Aided HVAC and CAD courses. Professor M. 
C. Akisoglu. Engineering Department. CCAC. 
Allegheny Campus. 808 Ridge Ave.. Pittsburgh. PA 
15212. (4121 237.2690. 

WANTED: Information about a nutritional- analysis 

program that computes diabetic exchanges on 
recipes sought for IBM PC DEC Pro 350. mainframe. 
or equivalent. leanne Rogers Kio Foundation. Suite 
321E, 777 South New Ballas Rd.. St. Louis. MO 
63141. 1314) 567-5525. 

FOR TRADE: Keypunch unit. We will swap for 
evidence that you are educational. charitable. and 
are willing to pick it up. Peter Sohn. do Abel /Noser. 
23rd floor. 90 Broad St.. New York. NY 10004. 

FOR SALE: Plotter. Houston Instruments Hiplot 
DMP -29. like new. used only for self -test patterns: 
51550 cash or certified check. lbu pay UPS. Owner 
moving overseas. lohn M. Case. 585 Big Sky Coun, 
Colorado Springs. CO 80919. 1303) 599-0744. 

WANTED: Used Kayproor similar business computer 
with printer under 51000. Carol D'Agostino. 37 led - 
wood Place. Valley Stream. NY 11581. 

WANTED: Working computer science major would 
greatly appreciate donation ol computer and/or 
peripheral equipment to allow hands -on experience. 
It Day, Apt. 21. 555 Walnut. Long Beach, CA 90802. 

FOR SALE: 55-30 F & D 5 -inch disk controller: 575. 
SS-30 5- and 8 -inch disk controller. single/double 
density and sided: 5175. Heathkit H -9 terminal: 580. 
12 -inch video monitor 545. ASCN keyboard with 
TVT board in nice enclosure: 520. Phil Moore. POB 
2312. Florrissant. MO 63032. 

FOR SALE: CompuPro 8086/8087 CPU board with 
8086 only. This is an 8 -MHz board in almost brand - 
new condition: 5400 or best offer. Michael E. 

Nunamaker. 604 East Clark #5. Champaign. IL 
61820. 1 2171 351-8215. 

FOR SALE Heath H -I1 processor with 32K bytes ol 
memory. H -27 dual floppy -disk drive. two serial - 
interface ports. H -19 monitor. Includes all documen- 
tation. Best offer. T. A. Homan. 7741 Stanley Mill 
Dr.. Centerville. OH 4 54 59. 15131 434-3896. 

FOR SALE: TRS -80 Model I. I6K with monitor. key- 
board power pack. and four books: 5250. Sean 
Brown. 400 Second Ave. New York. NY 10010.12121 
725-0379. 

FOR SALE: Hewlett- Packard Model 86A personal 
computer. 64K. with HP 829I3A I2 -inch monitor. 
I-1P 9130A 516 -inch single. flexible disk drive. Also. 
HP 82905B impact printer and an HP 82950A 
modern. Paid 54170. will sell for 53000 or best of- 
fer. Debbie Parsons. 516 Bank St.. Wallace. D 83873. 
12081 752.1116 days 

FOR SALE Netronics Cosmic Eli computer and case 
with 4K RAM. monitor board ASCII keyboard ex- 
ternal power supply. and documentation. 5425 
value for 5175 or best offer. Eugene Hochhalter. 
4110 Dixie. Idaho Falls. ID 83401. 12081 524-3513. 

FOR SALE: Timex /Sinclair ZX81. Sinclair 16K RAM. 
2040 printer. Memopak 16K RAM. keyboard Z80 
assembler. Programming the Z80. 8080/280 Assembly 
lnnguaule. Explorers GuikM To Hie ZX -81. Zing Z -80 As- 
sembly Language Programming Manual. Make an offer. 
lames E. O'Donnell. 25 Main St.. Newcomb. NY 
12852. 15181 582.4 511. 

WANTED: Computer science freshman would ap- 
preciate your donation ol discarded unused. or 
repairable computers. printers. parts. or accessories 
for college work. lehan Martinez. 11501 Pyreneese 
Dr.. Austin, TX 78759. 

FOR SALE: Okidata BMC 80/20 computer. monitor 
keyboard disk drives. printer. graphics. Never used: 
51799. Also. Sanyo MBC 550 16 -bit computer. I 28K 
RAM. keyboard. 160K disk drive. monitor. parallel - 
printer port. and color graphics. Never used: 5895. 
Paul Konitzer. 3856 Clark St.. Seaford NY 11783. 
(5161 783-7274. 

WANTED: Engineering student needs a computer 
and a disk drive. Any other computer equipment 
will be appreciated too. I. C. Munoz. Casilla 103 5. 

Concepcion. Chile. 
FOR SALE Three unused Shugart 8 -inch SA1002 

5.33 -megabyte hard -disk drives: 5269 each. Also. 
have Western Digital's controlers for the drives: 
5331 each. Easy to interface to Heath. Apple. IBM. 
and TRS -80. Herb Merrill. 20 Randy Dr.. Taylors. SC 
29687. 1803) 877-9444. 

WANTED: Back issues of BYTE (December 1977. Jan- 
uary 1978. March 1979. April 79. December 1981, 
November 1982. and December 1982). Will give 510 
plus postage for all or 51 each for single copies. Ken 
Hamel, Rt 5 Box 162. Watertown. WI 53094. 

WANTED: High school student seeking donations of 
hardware and manuals. Anything is appreciated. Will 
pay shipping costs. lames F McGovern Ir.. 38 
Ledyard Ave.. Bloomfield. CT 06002. 

NEEDED: High school student seeks software - 
product brochures. Also. seeks donations of com- 
puter hardware for DEC Rainbow and I 6-bit TRS -80 
and system manuals for the DEC PDPII. lunior 
Stephens. 356 Wolcott Ave.. Windsor. CT 06095. 

FOR SALE: Ttvo disk drives. Tandon TM100 -I. 51/4-inch 
¡for North Star Horizon /. SS/DD drive. no power sup- 
ply or case: 5170 each. lim Lovewell. 1490 East 
luana. San Leandro. CA 94577. 1415) 351-6207. 

FOR SALE: CompuPro boards: Interfacer -I: 5175. 
RAM -17: 5275. CPU -Z 6 MHz: 5175. Disk I and 
CP/M: 5400. System Support with 4MHz -9511: 5375. 
All for 51200. Brent Dowd, 5289 South Manitou Rd. 
Littleton. CO 80123. 13031 797-7512. 

WANTED: High school student would like donated 
Apple computer. cards. peripherals. or any un- 

wanted equipment. Will pay all postage. Kenneth 
Minklei. 3427 Stony Point Rd.. Grand Island. NY 
14072. 1716) 773-2478. 

FOR SALE: Ithaca Intersystems DPS -1 front -panel 
computer with 4 -MHz 280 CPU. 64K RAM. SIO -I 
seriaUparalel board. FDC -II disk -drive controller. 'flvo 
DS:DD 8 -inch Shugart drives with case and power 
supply. Cost over 58000. sel for 55750. Many S-I00 
boards. Exidy Sorcerer 132KI with cassette deck. 
monitor. and sound plug: 5200. More. Larry Robin- 
ette. 823 Byron Rd.. Columbia. SC 29209. 1803) 
7764000. ext. 251 between 8:30 a.m. and 5.30 pm. 

WANTED: A printer that is compatible with the 
TRS -80 Model I Level II BASIC Computer. Will pay 
postage. lames B. Burchell. 7320 -A Lobaugh St.. Ft. 
Meade. MD 20755. (301) 674 -5387. 

WANTED: Printed material on the development of 
the microcomputer industry from 1974 through 
1980. such as newspapers from computer shows 
and early issues of BYTE. In(oworld. Interface Age. SCCS 
Interface. Computeruurld. Personal Computing. and club 
newsletters. lohn McCray. Incarnate Word College. 
4301 Broadway. San Antonia TX 78209. 

FOR SALE: NorthStar Horizon. 64K. two ODDS drives 
with disks. Excellent condition: 51500. Smart Ter- 
minal. ActV. good condition: SI 50. Televideo Ter- 
minal 970 with extra ROM so can also be used as 
970/950. Used 15 hours: 5850. Howard Davis. 600 
Oakwood St.. Rome. NY 13440. 1315) 337.5714, 

FOR SALE Back issues of BYTE. Vol. 2 No. 3 (March 
19771 to current issue, less October 1978 and 
December 1979. Best offer or equipment trade. 
Postage free anywhere in continental USA. Rich 
Clemens. WVWC -18. Buckhannon. WV 26201. 

WANTED: A graduate student seeks donation of an 
Apple Macintosh. Ile. or IBM PC for research in 
business -writing strategies to investigate if the in- 
teractive composing process of writers is akered by 
using a computer. Melba Leach. English Depart- 
ment, Indiana University. Ballantine Hall 447. Bloom- 
ington. IN 47401. 

FOR SALE: Voicebox II for Atari. Used only a few 
times: $90. Ike Hudson. 519 Linden. East Lansing. 
MI 48823. 

UNCLASSIFIED POLICY: Readers who have 

computer equipment to buy. sell. or trade or who 

are requesting or giving advice may send a notice 

to BYTE for inclusion in the Unclassified Ads 
section. To be considered for publication an adver- 

tisement must be noncommercial and nonprofit 
(individuals or bona fide computer clubs). typed 

double- spaced. contain 60 words or less. and in- 
clude name and address. This is a free service: 

notices are printed as space permits. Your con- 

firmation of placement is appearance in an issue 

of BYTE as we engage in no correspondence. 

Please allow at least four months for your ad 

to appear. Send your notices to BYTE. Un- 
classified Adz POB 372. Hancock NH 03449. 
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ARTICLE 

Framework 

BYTE's ONGOING MONITOR BOX 

AUTHORIS) 

ladrnicek, 
Markoff, 
Shapiro 

The 65816 Microprocessor, 
Part 1: Software Hendrix 
Circuit Cellar Feedback Ciarcia 
Benchmarking UNIX Systems Hinnant 
FORTH -83: Evolution Continues McCabe 
History and Goals of Modula -2 Wirth 
Tutorial on Modula -2 Gutknecht 
Lilith and Modula -2 Ohran 
An Introduction to Modula -2 Paul 
Pascal, Ada, and Modula -2 Coar 
The Macintosh Webster 
The IBM PCjr Archer 
The Sanyo MBC -550 Sudbrink 
Four Logos for the IBM PC Bridger 
The Juki 6100 Printer Vose 
Computing at Chaos Manor: 
Between Conventions Pournelle 
BYTE Japan: Pasocom Pagodas Raike 
BYTE West Coast: 
Macintosh's Other Designers Markoff, 

Shapiro 
BYTE U.K.: Microprocessor Design Pountain 

MAY'S SPEEDY RETURNS 

Steve Ciarcia's column won first place in the 
May BYTE. Thus " 7Yump Card, Part 1: Hard- 
ware;' describing how to speed up the IBM 
PC, clinches Steve the $100 jackpot. The 
User's Column by Jerry Pournelle on "Chaos 
Manor's Hard -Disk System" took second 
place, providing Jerry with the $50 bonus. 
In third place is a feature written by BYTE's 
senior technical editor on the West Coast, 
John Markoff, on "The Apple Ilc Personal 
Computer : The two authors of "Maximizing 
Hard -Disk Performance." Roy Chaney and 
Brian Johnson, won fourth place in a feature 
about how to increase transfer rates. And 
fifth mention goes to Steve McMahon for 
his review of "The Kaypro 10," a hard -disk 
CP /M portable computer. BYTE's readership 
is responsible for the congratulations due 
these authors. 

BYTE ADVERTISING SALES STAFF: 
J. Peter Huestis, Advertising Sales Manager, 70 Main Street, Peterborough, NH 03458, tel. (603) 924 -9281 

NEW ENGLAND 
ME. NH. VT. MA. RI 

Paul McPherson Ir. 1617) 262 -I 160 
McGraw -Hill Publications 
575 Boylston Street 
Boston. MA 02116 

ATLANTIC 
NI (NORTH(. NY. NYC. CT 
Dick McGurk 12121 512 -3588 
McGraw -Hill Publications 
1221 Avenue of the Arnerims -39th Floor 

New York. NY 10020 

EAST 
PA (EAST(. NI (SOUTH). 
MD. VA. W.VA. DE. D.C. 

Daniel Ferro (215) 496 -3833 
McGraw -Hill Publications 
Three Parkway 
Philadelphia. PA 19102 

SOUTHEAST 
NC. SC GA. FL. AL. TN 
Maggie Dorvee 14041 252 -0626 
McGraw -Hill Publications 
4170 Astfonl- uwoody Roai-Sute 420 

Atlanta. GA 30319 

MIDWEST 
IL. MO. KS. IA. ND. SD. MN, WI NB 

lack Anderson 1312) 751 -3740 
McGraw -Hill Publications 
Blair Building 
645 North Michigan Ave. 
Chicago. IL 6061 I 

GREAT LAKES, OHIO REGION 
MI. OH. PA (ALLEGHENY). KY. IN. 

EASTERN CANADA 
Dennis Riley (3131 352 -9760 
McGraw -Hill Publications 
4000 Town Center -Suite 770 
Southfield. MI 48075 

SOUTHWEST, ROCKY MOUNTAIN 
UT. CO. WY. OK. TX. AR. MS. LA 
Alan Morris 12141 458 -2400 
McGraw -Hill Publications 
Prestonwood Tower -Suite 907 
5151 Beltline 
Dallas. TX 75240 

SOUTH PACIFIC 
SOUTHERN CA. AZ. NM. LAS VEGAS 
Page Goodrich 17141 557 -6292 
McGraw -Hill Publications 
3301 Red Hill Ave. 
Building #1 -Suite 222 
Costa Mesa. CA 92626 

Karen Niles 12131 480 -5243. 487 -1160 
McGraw -Hill Publications 
3333 Wilshire Boulevard #407 
Los Angeles. CA 90010 

International Advertising Sales Representatives: 
Mr. Hans Csokor 
Publirnedia 
Reisnerstrasse 61 

A -1037 Vienna. Austria 

Mrs. Gurit Gepner 
McGraw -Hill Publishing Co. 
PO Box 2 156 

Bat Yam. 59121 Israel 
866 561 321 39 

Mr. Fritz Krusebecker 
McGraw -Hill Publishing Co. 
Liebigstrasse 19 

D -6000 Frankfurt /Main I 

West Germany 
72 01 81 

Mrs. Maria Sarmiento 
Pedro Teixeira 8. Off. 320 
Iberia Mart I 

Madrid 4. Spain 
45 52 891 

Mr. Andrew Karnig 
Andrew Karnig & Associates 
Kungsholrnsgatan 10 

12 27 Stockholm. Sweden 
08 51 68 70 

W. Ken Davey 
McGraw -Hill Publishing Co. 

17 rue Georges Bizet 
F 75116 Paris 
France 
720 33 42 

Mr. Arthur Scheffer 
McGraw -Hill Publishing Co. 

34 Dover St. 

London WIX 3RA 
England 01 493 1451 

Mr. Savio Pesavento 
McGraw -Hill Publishing Co. 

Via Flavio Baracchini I 

20123 Milan. Italy 
86 90 656 

Seavex Ltd 
05 -49/50 Tanglin Shopping Center 
19 Tanglin Rd. 

Singapore 1024 
Republic of Singapore 

NORTH PACIFIC 
HI. WA. OR. ID MT. NORTHERN CA. 

NV (except LAS VEGAS(. W. CANADA 
David lern (415) 362 -4600 
McGraw-Hill Publications 
425 Battery Street 
San Francisco. CA 941 I I 

Bill McAfee (4151 964 -0624 
McGraw-Hill Publications 
1000 Elwell Court -Suite 225 
Palo Alto. CA 94303 

WEST COAST SURPLUS 
AND RETAIL ACCOUNTS 
Tom Harvey (8051 964 -8577 
3463 State Street -Suite 256 
Santa Barbara. CA 93105 

Post Card Mailings 
National 
Bradley Browne 16031 924 -6166 
BYTE Publications 
70 Main Street 
Peterborough. NH 03458 

Seavex Ltd. 

Room 102. Yu Yuet tal Bldg. 
43 -55 Wyndham St. Central 
Hong Kong 

Hiro Morita 
McGraw -Hill Publishing Co. 
Overseas Corp. 
Room 1 528 
Kasumigaseki Bldg. 
3 -2 -5 Kasumigaseki. 
Chlyoda -Ku 
Tokyo 100. Japan 
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Inquiry No. Page No. 

1 1st PLACE SYSTEMS 208 
2 2500 AD SOFTWARE 212, 213 

3 2500 BUYMAIL 190 

4 800 SOFTWARE 84 

5 AST. RESEARCH 19 

AT & T LONG LINES 346 

6 AT & T TECHNOLOGY 36, 37 

349 AB COMPUTERS 226 

7 ACOM ELECTRONICS 452 
8 ACT (NORTH AMERICA( INC.. . 136 

9 ACTION COMPUTER 113 

10 ACTION COMPUTER 113 

II ADDMASTER CORP 456 
12 ADV. COMP PROD 466, 467, 
13 ADV. SYS. CONCEPTS 108 

14 ADV. TRANSDUCER DEVICES 471 

ALF PRODUCTS 80 

15 ALLENBACH INDUSTRIES 128 

266 ALPHA OMEGA COMPUTER 370 
18 AMARAY CORP 167 

20 AMER. SQUARE COMP 246 

AMPRO COMPUTERS INC 396 
21 ANTEX DATA SYSTEMS 152 
' APOLLO MARKETING 440 
' APPLE COMPUTER INC CII. 1 

355 APPLE COUNTRY 397 

24 APPLEWARE. INC 454 

25 APROPOS TECHNOLOGY 471 

26 ARTIFICIAL INT'L. RESEARCH .414 
27 ARTISOFT 316 

28 ARTISOFT 316 

29 ASHIONTATE 107 

30 AVOCET 214 

31 B&B ELECTRONICS 446 
32 BASF SYSTEMS 79 

33 BASF SYSTEMS 81 

34 BAY TECHNICAL ASSOC 22 

35 BAY TECHNICAL ASSOC 23 

38 BINARY TECHNOLOGY 454 
39 BIZCOMP 281 

40 BORLAND INTL 20, 21 

BORLAND INT'L 63 

41 BOTTOM LINE. THE 323 

42 BRYTE COMPUTERS 456 
43 BYTE BROKER. THE 444 

44 BYTE CONNECTION. THE 78 

BYTE ADVERTISING MESSAGE 371 

BYTE APPLE GUIDE 380, 381 

BYTE COMPUTER SHOW 374, 375 

BYTE SUBSCRIBER NOTICE ....409 
45 BYTEK COMP. SYS CORP 309 

C WARE 228 

C- SYSTEMS 471 

46 CSD. INC 356 

' CALIF. DIGITAL 464, 465 
CALIF. MICRO COMP 210 

47 CANON U.S.A 225 
48 CANON U.S.A 227 

49 CANON U.S.A ... 229 

51 CDR SYSTEMS 415 

346 CHORUS DATA SYSTEMS 379 

52 CHROMOD ASSOC 34 

53 CODE -A -PHONE CORP.... 422, 423 

54 COGITATE. INC 102 

55 COMMERCIAL BUSINESS SYS 442 
COMMODORE BUSN MACHINES 59 

57 COMP. COMPNTS. UNLTD. 468. 469 
COMPAQ COMPUTERCORPI54, 155 

58 

59 

60 

61 

COMPETITIVE EDGE 378 
COMPUADD 448 
COMPUADD 456 
COMPUMAIL 470 
COMPUMAX 439 
COMPUPRO 201 

Inquiry No. Page No. 

COMPUPRO 249 

COMPUPRO 286 

Inquiry No. Page No. 

117 ECOSOFT 398 
118 EDGE MICRO SYSTEMS 414 

63 COMPUSERVE 8 119 EDUCATIONAL MICROCOMP. 456 
337 COMPUSERVE 231 120 ELCOMP 452 
338 COMPUTER COLORWORKS 140, 141 121 ELECTRADE CQ 456 
64 COMPUTER CONNECTION INC.. 444 122 ELECrRADE CO. 471 
65 COMPUTER DISCOUNT PROD... 447 ' ELLIS COMPUTING INC. 91 

66 COMPUTER EXPO 471 ELLIS COMPUTING INC 372 
67 COMPUTER FRIENDS 280 EMPIRICAL RESEARCH GROUP 56 
68 COMPUTER INNOVATIONS .. 387 ENCHANTED FOREST 454 
69 COMPUTER MAIL ORDER . 416, 417 ' EPSON AMERICA 28, 29 
70 COMPUTER PRICE CLUB 102 124 EXPERT COMPUTERS 455 
71 COMPUTER SWAP SHOP 448 125 EXPOTEK 443 

COMPUTER WAREHOUSE 267 126 EXPRESS BUSINESS SOFTWARE29I 
72 COMPUTERS AND MORE 77 127 EXTENDED PROCESSING 389 
73 COMPUTERS FOR LESS 471 128 FABRICATION CONCEPTS INC.. 456 
74 COMPUTRAX. INC 318 129 FALCON SAFETY PROD .. ......62 
76 COMPUVIEW PROD. INC .... 293 356 FORTRON 440 
75 COMPUVIEW PROD. INC 398 357 FORTRON 440 

77 CONDOR COMP CORP 72 132 FUJITSU AMERICA 191 

78 CONROY -LAPOINTE 252, 253 133 GENERAL TECHNOLOGY 75 

79 CONROY-LAPOINTE 252. 253 134 GIFFORD COMP. SYS 279 
80 CONROY -LAPOINTE 252, 253 135 GILTRONIX. INC 450 
81 CONTROL DATA 194 136 GRYPHON MICRO PROD 446 
83 CORONA DATA SYS 110. III 137 GTEK INC 112 

84 CORONA DATA SYS 233 H&E COMPUTRONICS 109 

85 COSMOS 175 139 HANDWELL CORP. 449 
87 CRE WHOLESALE PROD.. 430 140 HARMONY VIDEO 446 
88 CRE WHOLESALE PROD 430 141 HAYES MICROCOMP. PROD 60, 61 

89 CRE WHOLESALE PROD 430 HAYES MICROCOMP. PROD.... 367 

90 CROMEMCO 5 142 HEATH COMPANY 65 

91 CUESTA SYSTEMS... ..... ..324 750 HEATH COMPANY INSERT . 384A -B 

92 CUMANA 217 143 HELIX SYS. & DEVLP. CORP.... 209 

93 DATA ACCESS CORP 283 144 HELIX SYS. & DEVLP. CORP.... 209 

94 DATA SPEC 185 145 HERCULES COMPUTER TECH.. 304 

95 DATA SPEC 185 146 HITECH INTL INC. 446 
353 DATA SPEC 378 147 HOLLYWOOD HARDWARE 176 

354 DATA SPEC 378 207 HOUSTON INSTRUMENTS. ...373 
97 DATA TRANSLATION 100 148 HUMAN DESIGNED SYSTEMS . 103 

98 DATASOUTH COMP CORP 57 149 I.BC. 17 

335 DIGITAL LABORATORIES 332 150 I.B.0 17 

101 DIGITAL MICROSYSTEMS 247 151 IAR SYSTEMS 76 

102 DIGITAL RESEARCH 42, 43 IBM -IISGI SERVICES 297 
103 DIGITAL RESEARCH 368, 369 152 IBM CORP 358, 359 

DIGITAL RESEARCH COMP 382 153 IBM NDD -SYS. SUPPLIES 383 

104 DISCOUNT COMPUTER CENTERS 299 154 IMAGE COMP. PROD 310 

DISKETTE CONNECTION 376 155 INFOCOM 104, 105 

344 DISK WORKS 448 156 INMAC 409 
105 DISKWORLD. INC. 92 157 INPUT /OUTPUT TECHNOLOGY .. 49 

340 DISKWORLD, INC 203 158 INTEGRAND 106 

106 DISKWORLD. INC. 454 159 INTEGRATED COMP SOWTIONS454 
107 DISKWORLD. INC 456 160 INTERACTIVE STRUCT 295 
108 DISKWORLD. INC 471 162 INTERFACE INC 24 

109 DISPLAY TELECOMMNCTNS... 445 163 INTERFACE INC 24 

110 DOKAY COMP. PROD. INC. 462, 463 317 INTERSTAR CORP 74 

ill DOSS INDUSTRIES 86 164 INTERTEC DATA SYS 15 

112 DOW IONES SOFTWARE 325 165 IC SYSTEMS 330 
113 DWIGHT CO.. INC 450 166 IADE COMP. PROD 457 
114 DYMEK CORP 177 167 IADE COMP. PROD 458, 459 
115 DYNAX. INC 87 168 IAMECO ELECTR 220, 221 

116 DYSAN CORP 70, 71 169 IDR MICRODEVICES INC...472, 473 
ECONOMY SOFTWARE 30 170 IDR MICRODEVICES INC. .474, 475 

TO GET FURTHER information on the products advertised in BYTE, fill 
out the reader service card with your name and address. Then circle 
the appropriate numbers for the advertisers you select from the list. Add 
a 20 -cent stamp to the card, then drop it in the mail. Not only do you 
gain information, but our advertisers are encouraged to use the 
marketplace provided by BYTE. This helps us bring you a bigger BYTE. 
The index is provided as an additional service by the publisher, who 
assumes no liability for errors or omissions. 'Correspond directly with 
company. 

Inquiry No. Page No. 

171 IDR MICRODEVICES INC . 476 
172 KEITHLEY /DAS 25 

173 KEY TRONIC CORP 344, 345 

175 LABORATORY MICROSYS 38 

336 LIBERTY GROUP INC 441 

177 LOCKHEED -GETEX 205 
178 LOGICAL DEVICES 32 

86 LOGICAL DEVICES 446 
180 LOGICAL MICROCOMPUTER 96 

181 LOGITECH INC 317 

182 LOMAS DATA PRODUCTS . 171 

183 LONG -LIFE ACCESSORIES 418 
184 LOTUS DEVELOPMENT ... 390, 391 

185 LYBEN COMP SYS 450 
186 LYCO COMPUTER 451 

187 MACROTECH INTL 329 
339 MAGNUM PC 204 
189 MANNESMANN TALLY . 183 

190 MANX SOFTWARE SYS 41 

191 MARC SOFTWARE 243 
192 MARYMAC INDUSTRIES 454 
193 MAYNARD ELECTRONICS 335 

194 MC -P APPLICATIONS 197 

195 MEMOREX MEDIA PROD.. 426 427 
196 MERRIT COMP PROD 452 
197 ME1 =CHEM INT'L. CORP 452 

198 META SYSTEMS 446 
199 MFI ENTERPRISES INC 90 

200 MICRO AGE COMP STORES NC 173 

201 MICRO DATA BASE SYS 263 

202 MICRO DESIGN INTL 156 

341 MICRO MANAGEMENT SYS. 222 

206 MICRO MART. INC 98, 99 

343 MICRO SYSTEMS INSTITUTE... 448 

342 MICROCOMPUTER CO 376 

208 MICRODYNAMICS 450 

210 MICROSHOP 322 

MICROSOFT CORP (BASIC] 147 

' MICROSOFT CORP. (FORTRAN) . 149 

MICROSOFT CORP. (PASCAL) 151 

MICROSOFT CORP.. .... 302, 303 

212 MICROSTUF 51, 52, 53 

213 MICROSTUF 357 

215 MICROTECH EXPORTS 192 

216 MICROTIME 4 

217 MICROVOICE CORP 115 

218 MICROWARE 163 

219 MIDWEST MICRO- PERIPHERALS..16 

220 MIND BANK INC 448 
221 MINDSET CORP 178, 179 

350 MISCO. INC 226 

223 MODULA SYS. CORP 69 
224 MORROW 187 

345 MOTEL COMPUTERS LIMITED 452 

225 MOUNTAIN VIEW PRESS 85 

226 MTI SYSTEMS CORP 294 

227 MULTI -TECH SYSTEMS 58 

228 MULTIMATE INT'L 268, 269 

229 MYLSTAR ELECTRONICS 165 

230 NASHUA PLUS 413 

231 NEC INFORMATION SYS CITI 

232 NETWORX INC 131 

' NORTH HILLS CORP 446 
NORTH HILLS CORP 450 

233 NORTHWEST DIGITAL SYS 326 
234 NORTRONICS DATA 284. 285 

235 OKIDATA 207 

236 OLYMPIA U.S.A. INC. 211 

237 OPEN SYSTEMS INC/UCCEL 202 
238 OREGON SOFTWARE 193 

239 ORYX SYSTEMS 410, 411 

240 OSM COMPUTER 101 

241 P.C. NETWORK 275 

242 PACE SYSTEMS. INC 456 
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Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 

243 PACIFIC EXCHANGES 415 262 OUBIE DISTRIBUTING 245 286 SPRINGER-VERLAG 259 315 VANTEC 418 

243 PACIFIC EXCHANGES 418 263 OUCES 18 287 SPSS 337 316 VEN-TEL INC 153 

243 PACIFIC EXCHANGES 446 264 OUELO 372 288 STB CORP. 144 320 VERTEX SYSTEMS 340 

243 PACIFIC EXCHANGES 448 RACAL -VADIC INSERT 32A -D 289 STRUCTURAL PROGRAMMING . 316 321 VERTEX SYSTEMS 341 

243 PACIFIC EXCHANGES 450 265 RADIO SHACK CIV 290 SUNNY INT'L 442 322 VIDEX 27 

243 PACIFIC EXCHANGES 452 267 REMOTE MEASUREMENT SYS .401 291 SUNOL SYSTEMS. 360 323 VISUAL TECH. INC 159 

243 PACIFIC EXCHANGES 454 82 RING KING VISIBLES. INC 66 292 SUNTRONICS 439 VLM COMPUTER ELECTR..... 454 

243 PACIFIC EXCHANGES 456 269 ROGERS LABS 310 293 SUPERSOFT 82,83 324 VOLITION SYSTEMS 406 

243 PACIFIC EXCHANGES 471 270 ROLAND CORP 55 295 SYSTAT INC 331 325 VOLITION SYSTEMS 407 

244 PARADISE SYSTEMS 315 271 SUXI DIV. 696 CORP. 453 296 SYSTEMS MANAGEMENT ASSOC. 333 326 WANG ELECTR. PUBL. INC 64 

245 PC PIPELINE 446 272 S-100 DIV. 696 CORP 453 297 SYSTEMS STRATEGIES 114 WAREHOUSE DATA PRODUCTS . 40 

246 PERMA POWER ELECTRONICS .246 273 SAB -LINK INC 450 161 T & A SYSTEMS 454 348 WASHINGTON COMP SERVICES389 

247 PERSOFT 127 SAFEWARE. 294 298 TALLGRASSTECH 31 327 WESTERN UNION 377 

351 PERSYST INC. 88,89 SAFEWARE 396 301 TDI SYSTEMS. INC 327 328 WESTICO INC 206 

352 PERSYST INC. 88. 89 275 SAKATA 365 TEKTRONIX INC 169 329 WHITESMITHS LTD 161 

248 PHOENIX ELECTRONIC DEVLP. 450 16 SCIENTIFIC RESEARCH CORP. . 290 302 TELETEK ENTERPRISES, INC.... 47 330 WILLIAMS. MARK CO 180 

249 PIPELINE COMPUTER ....460, 461 SCIIOR 116, 117 303 TELEVIDEO SYSTEMS.. .234, 235 331 WINTEK CORP 343 

251 POPCOM /PRENTICE CORP 223 SCOTTSDALE SYSTEMS 124 304 TERRAPIN INC. 450 332 WINTEK CORP 448 

252 PRIMAGES INC 261 276 SEEOUA COMP. CORP 7 TEXAS INSTRUMENTS... I I, 12, 13 333 WYSE TECHNOLOGY 139 

253 PRINCETON GRAPHIC SYS.....353 277 SEMIDISK SYSTEMS 319 123 TIGERTRONICS 415 334 WYSE TECHNOLOGY 363 
254 PRIORITY ONE 312 278 SHARP ELECTRONICS 189 TINNEY. ROBERT GRAPHICS...425 347 X.D.S. 399 
255 

203 

PROGRAMMERS SHOP 296 

PROGRESSIVE MICRO DISTRI 349 

279 SHEPHERD MARKETING 448 
SILICON SPECIALTIES 224 

308 
309 

TOPAZ INC 199 

TOSHIBA AMERICA INC 351 
Correspond directly with company. 

256 PROTECTO ENTERPRIZES 93 280 SLR SYSTEMS 452 TRANS WORLD AIRLINES . 354, 355 INTERNATIONAL ADVERTISING SECTION 
250 PUBLIC DOMAIN SOFTWARE CTR.471 SOFTLINE CORP 26 311 U.S. AIR FORCE 321 

257 PURCHASING AGENT THE .... 108 281 SOFTRENT 452 188 U.S. COMPONENTS 387 501 AMER. BUYING & EXPORT ... 288C 

258 PURPLE COMPUTING 448 282 SOFTWARE SERVICES 414 310 U.S. ROBOTICS 45 ' BYTE PUBL. INC 288B 

259 OUADRAM CORP. 35 283 SOFTWARE SOLUTIONS INC. 252, 253 312 UNIPRESS SOFTWARE INC 68 502 CASIO COMPUTER CO 288A 

260 OUADRAM CORP. 97 284 SOFTWARE 1001WORKS 114 313 UNISOURCE 95 503 SORD COMPUTER CORP 288D 

261 QUANT SYSTEMS 452 285 SOWTIONWARE CORP 310 314 UNIVERSAL DATA SYS 39 No domestic inquiries. please. 

SUBSCRIBERS ONLY! USE AIMS Available 
days áuweek 

ay and 

BYTE'S AUTOMATED INQUIRY MANAGEMENT SYSTEM 
GET PREPARED ... 
I) Write Your Subscriber Number, As Printed On Your Subscriber I.D. Card, I n Boxes In Step 4 Below. 

(Do Not Add 0's.) 
2) Write Numbers For Information Desired In Boxes In Step 6b Below. (Do Not Add 0's.) 

CALL AIMS ... 
3) Now, On a Touch -Tone Telephone Dial: (413) 442 -2668 And Wait For Voice Commands. 

ENTER YOUR SUBSCRIBER AND ISSUE NUMBERS ... 
4) When AIMS Says: "Enter Subscriber Number" 

(Enter by pushing the numbers and symbols 1# or * enclosed in the boxes) on telephone pad 
ignoring blank boxes) 
Enter 00000000 

5) When AIMS Says "Enter Magazine Code & Issue Code" ... 
Enter 0 rJ E 

FIA FIA 

ENTER YOUR INQUIRIES 
6a) When AIMS Says "Enter (Next) Inquiry Number" ... 

Enter One Inquiry Selection From Below ... (Ignore Blank Boxes) 
b) Repeat 6a As Needed (Maximum 17 Inquiry Numbers) 

r9 
rJ 
rJ 

r,J 

r,7 

r, 
r,J 

r,7 

END SESSION ... 
7) End Session By Entering 

8) Hang Up After Hearing Final Message 
la a 

rJ rJ 
rJ 

FIA 

r,J 

r,J 

FA r,J r r r 

rJ 
rj 

If you are a subscriber and need assistance, call 
(603) 924 -9281. 

If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800 -258 -5485. 
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LiTTE READER SERVICE 
For fastest service transfer mailer label from wrapper to coupon 
provided at the right. Requests cannot be honored unless zip code 
is given. This card valid for 6 months from cover date. 
NOTE -If label is missing or defaced fill out coupon carefully - 
PLEASE PRINT -this is the only way to get requested material 
to you. 

Name 

(Title) 

Address 

City 

(Company) 

Telephone 

State 

AUGUST 1984 
4184 

Zip 

I purchased this copy by Subscription Newsstand. computer store. or bookstore 
I 23 45 67 89 

2 24 46 68 90 

3 25 47 69 91 

III 133 155 177 199 

112 134 156 178 200 
113 135 157 179 201 

221 

222 

223 

243 265 287 

244 266 288 

245 267 289 

309 

310 

311 

331 353 375 397 419 

332 354 376 398 420 

333 355 377 399 421 

441 463 485 507 529 

442 464 486 508 530 

443 465 487 509 531 

551 573 595 617 

552 574 596 618 

553 575 597 619 

639 

640 

641 

661 683 705 727 

662 684 706 728 

663 685 707 729 

749 

750 

751 

771 793 

772 794 

773 795 
4 26 48 70 92 114 136 158 180 202 224 246 268 290 312 334 356 378 400 422 444 466 488 510 532 554 576 598 620 642 664 686 708 730 752 774 796 
5 27 49 71 93 115 137 159 181 203 225 247 269 291 313 335 357 379 401 423 445 467 489 511 533 555 577 599 621 643 665 687 709 731 753 775 797 
6 28 50 72 94 116 138 160 182 204 226 248 270 292 314 336 358 380 402 424 446 468 490 512 534 556 578 600 622 644 666 688 710 732 754 776 798 
7 29 51 73 95 117 139 161 183 205 227 249 271 293 315 337 359 381 403 425 447 469 491 513 535 557 579 601 623 645 667 689 711 733 755 777 799 
n 30 52 74 96 118 140 162 184 206 228 250 272 294 316 338 360 382 404 426 448 470 492 514 536 558 580 602 624 646 668 690 712 734 756 778 800 
9 31 53 75 97 119 141 163 185 207 229 251 273 295 317 339 361 383 405 427 449 471 493 515 537 559 581 603 625 647 669 691 713 735 757 779 801 

10 32 54 76 98 120 142 164 186 208 230 252 274 296 318 340 362 384 406 428 450 472 494 516 538 560 582 604 626 648 670 692 714 736 758 780 802 
I I 33 55 77 99 121 t43 165 187 209 231 253 275 297 319 341 363 385 407 429 451 473 495 517 539 561 583 605 627 649 671 693 715 737 759 781 803 
12 34 56 78 100 122 144 166 188 210 232 254 276 298 330 342 364 386 408 430 452 474 496 518 540 562 584 606 628 650 672 694 716 738 760 782 804 
13 35 57 79 101 123 145 167 189 211 233 255 277 299 321 343 365 387 409 431 453 475 497 519 541 563 585 607 629 651 673 695 717 739 761 783 805 
14 36 58 80 102 124 146 168 190 212 234 256 278 300 322 344 366 388 410 432 454 476 498 520 542 564 586 608 630 652 674 696 718 740 762 784 806 
15 37 59 81 103 125 147 169 191 213 235 257 279 301 323 345 367 389 411 433 455 477 499 521 543 565 587 609 631 653 675 697 719 741 763 785 807 
16 38 60 82 104 126 148 170 192 214 236 258 280 302 324 346 368 390 412 434 456 478 500 522 544 566 588 610 632 654 676 698 720 742 764 786 808 
17 39 61 83 105 127 149 171 193 215 237 259 281 303 325 347 369 391 413 435 457 479 501 523 545 567 589 611 633 655 677 699 721 743 765 787 809 
18 40 62 84 106 128 150 172 194 216 238 260 282 304 326 348 370 392 414 436 458 480 502 524 546 568 590 612 634 656 678 700 722 744 766 788 810 
19 41 63 85 107 129 151 173 195 217 239 261 283 305 327 349 371 393 415 437 459 481 503 525 547 569 591 613 635 657 679 701 723 745 767 789 811 

20 42 64 86 108 130 152 174 196 218 240 262 284 306 328 350 372 394 416 438 460 482 504 526 548 570 592 614 636 658 680 702 724 746 768 790 812 

21 43 65 87 109 131 153 175 197 219 241 263 285 307 329 351 373 395 417 439 461 483 505 527 549 571 593 615 637 659 681 703 725 747 769 791 813 

22 44 66 88 110 132 154 176 198 220 242 264 286 308 330 352 374 396 418 440 462 484 506 528 550 572 594 616 638 660 682 704 726 748 770 792 814 

BYTE's BOMB is your direct line Article No. I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
to the editors desk. Each month. the two Excellent 1 5 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77 81 85 89 93 97 
top -rated authors receive bonuses based 

Good 2 6 10 14 18 22 26 30 34 38 42 46 50 54 58 62 66 70 74 78 82 86 90 94 98 on your evaluation. First look at the list of 
Fair 3 7 II 15 19 23 27 31 35 39 43 47 51 55 59 63 67 71 75 79 83 87 91 95 99 this months articles and corresponding ar- 

ticle numbers (located on the page pre- Poor 4 Y 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100 

ceding the Reader Service list). then rate 
each article you've read as Excellent. Good. Article No. 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 
Fair, or Poor, based on your overall impres- 

Excellent 101 105 109 113 117 121 125 129 133 137 141 145 149 153 157 161 165 169 173 177 181 185 189 193 197 
sion of the article. by circling the ap- 

Good 102 106 110 114 118 122 126 130 134 138 142 146 150 154 158 162 166 170 174 178 182 186 190 194 198 propriate number in each column below. 
lour feedback helps is produce the best Fair 103 107 III 115 119 123 127 131 135 139 143 147 151 155 159 163 167 171 175 179 183 187 191 193 199 

possible magazine each month Poor 104 108 112 116 120 124 128 132 136 140 144 148 152 156 160 164 168 172 176 180 184 188 192 196 200 

EVIE READER SERVICE IV II 
For fastest service transfer mailer label from wrapper to coupon 
provided at the right. Requests cannot be honored unless zip code 
is given. This card valid for 6 months from cover date. 
NOTE -If label is missing or defaced fill out coupon carefully - 
PLEASE PRINT -this is the only way to get requested material 
to you. 

Name 

ITitlel (Company) 

Address Telephone 

AUGUST 1984 
4184 

City State Zip 

I purchased this copy by Subscription Newsstand. computer store. or bookstore 

23 45 67 89 Ill 133 155 177 199 221 243 265 287 309 331 353 375 397 419 441 463 485 507 529 551 573 595 617 639 661 683 705 727 749 771 793 

2 24 46 68 90 112 134 156 178 200 222 244 266 288 310 332 354 376 398 420 442 464 486 508 530 552 574 596 618 640 662 684 706 728 750 772 794 

3 25 47 69 91 113 135 157 179 201 223 245 267 289 311 333 355 377 399 421 443 465 487 509 531 553 575 597 619 641 663 685 707 729 751 773 795 

4 26 48 70 92 114 136 158 180 202 224 246 268 290 312 334 356 378 400 422 444 466 488 510 532 554 576 598 620 642 664 686 708 730 752 774 796 

5 27 49 71 93 115 137 159 181 203 225 247 269 291 313 335 357 379 401 423 445 467 489 511 533 555 577 599 621 643 665 687 709 731 753 775 797 

28 50 72 94 116 138 160 182 204 226 248 270 292 314 336 358 380 402 424 446 468 490 512 534 556 578 600 622 644 666 688 710 732 754 776 798 

7 29 51 73 95 117 139 161 183 205 227 249 271 293 315 337 359 381 403 425 447 469 491 513 535 557 579 601 623 645 667 689 711 733 755 777 799 

x 30 52 74 96 118 140 162 184 206 228 250 272 294 316 338 360 382 404 426 448 470 492 514 536 558 580 602 624 646 668 690 712 734 756 778 800 

9 31 53 75 97 119 141 163 185 207 229 251 273 295 317 339 361 383 405 427 449 471 493 515 537 559 581 603 625 647 669 691 713 735 757 779 801 

10 32 54 76 98 120 142 164 186 208 230 252 274 296 318 340 362 384 406 428 450 472 494 516 538 560 582 604 626 648 670 692 714 736 758 780 802 

II 33 55 77 99 121 143 165 187 209 231 253 275 297 319 341 363 385 407 429 451 473 495 517 539 561 583 605 627 649 671 693 715 737 759 781 803 

12 34 56 78 100 122 144 166 188 210 232 254 276 298 330 342 364 386 408 430 452 474 496 518 540 562 584 606 628 650 672 694 716 738 760 782 804 

13 35 57 79 101 123 145 167 189 211 233 255 277 299 321 343 365 387 409 431 453 475 497 519 541 563 585 607 629 651 673 695 717 739 761 783 805 

14 36 58 80 102 124 146 168 190 212 234 256 278 300 322 344 366 388 410 432 454 476 498 520 542 564 586 608 630 652 674 696 718 740 762 784 806 

15 37 59 81 103 125 147 169 191 213 235 257 279 301 323 345 367 389 411 433 455 477 499 521 543 565 587 609 631 653 675 697 719 741 763 785 807 

16 38 60 82 104 126 148 170 192 214 236 258 280 302 324 346 368 390 412 434 456 .178 500 522 544 566 588 610 632 654 676 698 720 742 764 786 808 

17 39 61 83 105 127 149 171 193 215 237 259 281 303 325 347 369 391 413 435 457 479 501 523 545 567 589 611 633 655 677 699 721 743 765 787 809 

18 40 62 84 106 128 150 172 194 216 238 260 282 304 326 348 370 392 414 436 458 480 502 524 546 568 590 612 634 656 678 700 722 744 766 788 810 

19 41 63 85 107 129 151 173 193 217 239 261 283 305 327 349 371 393 415 437 459 481 503 525 547 569 591 613 635 657 679 701 723 745 767 789 811 

20 42 64 86 108 130 152 174 196 218 240 262 284 306 328 350 372 394 416 438 460 482 504 526 548 570 592 614 636 658 680 702 724 746 768 790 812 

21 43 65 87 109 131 153 175 197 219 241 263 285 307 329 351 373 395 417 439 461 483 505 527 549 571 593 615 637 659 681 703 725 747 769 791 813 

22 44 66 88 110 132 154 176 198 220 242 264 286 308 330 352 374 396 418 440 462 484 506 528 550 572 594 616 638 660 682 704 726 748 770 792 814 

To get further information on the products advertised in BYTE. fill out the reader service card with your name and address. Then circle 

the appropriate numbers for the advertisers you select from the list. Add a 20 -cent stamp to the card. then drop it in the mail. Not 

only do you gain information. but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you 

a bigger BYTE. The index is provided as an additional service by the publisher. who assumes no liability for errors or omissions. 
www.americanradiohistory.com
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EVIE 
SUBSCRIPTIONS 

4184 

For a subscription to BYTE, please complete this card. 

Name 

Address 

City 

State lip Country 

Card No 

Expiration date 

Four digits above name -Master Charge only 

Signature Date 

Please allow eight weeks for processing. Thank you 

1 year 
2 years 
3 years 

USA 

$21 

$38 
$55 

Canada 
Mexico 

$23 
$42 
$61 

$53 Europe lair delivery) payment enclosed 
$37 Elsewhere (surface mail) payment 

enclosed 
(Air mail rates available upon request) 

Please remit in US funds drawn on a 

US bank. Thank you. 

Check enclosed (Bonus: !North American only) 
one EXTRA issue -receive 13 issues for the 

price of 12) 

Bill me (North America only) 

EIVIE ITA1 

SUBSCRIPTIONS 
4184 

For a subscription to BYTE. please complete this card. 

Name 

Address 

City 

State _ Zip Country 

Card No 

Expiration date 

Four digits above name -Master Charge only 

Signature Date 

Please allow eight weeks for processing. Thank you. 

1 year 
2 years 
3 years 

USA 

$21 

$38 
$55 

Canada 
Mexico 

$23 
$42 

$61 

$53 Europe lair delivery) payment enclosed 
$37 Elsewhere (surface mail) payment 

enclosed 
(Air mail rates available upon request) 

Please remit in US funds drawn on a 

US bank. Thank you. 

Check enclosed (Bonus: !North American only! 
one EXTRA issue -receive 13 issues for the 

price of 12 = GO 
Bill me (North America only) 

uv go -/ order s ,3 /. sag 

y rice- ,for 
fV 

I 

Don't Miss An 
Have BYTE 
delivered to 
your door. 

Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa- 
tion presented in the pages of BYTE. 

Issue! 
With BYTE you'll always be among 

the first to know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects 
in the world of computing. 

CHALLENGE US to deliver the 
very best idea in microcomputers 
and advanced technology to you. 
Return the attached card today! 

Subscripe to BYTE -the world's 
leading computer magazine. 
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INTRODUCING PIN WRITER 
DOT MATRIX PRINTERS. 
ANDA HEAD TO HEAD 

COMPARISON OF WHY 
THEY'RE BETTER. 

Our new multi -mode 
Pinwriter °dot matrix printers 
have a lot in common with 
our Spinwriter °letter - quality 
printers. Designed and manu- 
factured with the same qual- 
ity and reliability that has 
made our Spinwriters the best 
selling letter -quality printers 
to PC users. We also gave 
them many unique capabili- 
ties you won't find on other 
dot matrix printers. Especially 
at such an affordable price. 

More dots, more fonts, more 
versatility. 
One thing that makes Pin - 
writers stand out from other 

a a 
Our exclusive 18 -pin print head is graphically sharper 
than a 9 -pin printer, as this unretouched photo shows. 

dot matrix printers is our 
printhead. It has 18 pins. 
Compared to the usual nine. 
It also has true dual -pass 
printing. The result: an amaz- 
ing 240x240 dots per inch. 

The quick brown fox 

The quicker brown fox 

The quickest brown fox 

Three speeds cover all your printing needs. 

That's why the print is as 
close to letter quality as you 
can get without getting a 

Spinwriter. 
And why 
charts, illustra- 
tions and 
graphics 
look so 
crisp. 

Our new P2 and P3 dot matrix 
printers give you everything our Spinwriter 
letter -quality printers are famous for, 
including forms handlers. 

Pinwriters have something 
else no other dot matrix print- 
ers have. Eight operator - 
selectable print styles, plus as 
many as 11 international 
character sets. And an LED 
display to tell you which style 
has been selected. 

What else? Three printing 
speeds. 300, 900 or 1800 
words per minute to handle 
all your printing needs from 
word processing to data 
processing. 

Plus, a variety of forms 
handlers to speed up all your 
paperwork. All made and de- 
signed by NEC. And all easily 
installed and changed by the 
operator. 
For the final word, see your 
NEC dealer. 
Only a demonstration can 
Pinwriter and Spinwriter are registered trademarks of 
NEC Corporation. 

show you how clearly supe- 
rior the Pinwriter is compared 
to other dot matrix printers. 
And how versatile it is. 

For the Pinwriter retailer 
nearest you, call 1- 800 -343- 
4419. In Massachusetts call 
617 -264 -8635. 

And find out why more 
and more PC users are saying, 
"NEC and me." 

NEC Information 
Systems, Inc. 
1414 Mass. Ave. 
Boxborough, MA 
01719 

Circle 231 on inquiry card. 
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America's #1 Portable 
Computer Now Cut $200 

eko 06 1985 1r$5 Morl 11: 40 :12 r.CiMicrrsrft 
TEAT TELC0t9 

fJ I L. ( LI ,T . jjfl ítrl _NEW .1)0 rtE . BA 

Radio Shack's TRS -80 
Model 100 Comes with 
Five Built -In Programs! 

Personal Word Processor 
Appointment Scheduler 
Address /Phone Directory 
Telephone Auto -Dialer 
BASIC Programming Language 

Since its introduction, the 
TRS -80 Model 100 has become 
the most highly -acclaimed lap - 
size computer ever. Why? Be- 
cause it's a true portable that 
includes a built -in modem and 
full -size typewriter keyboard. 
And Model 100 works on batter- 
ies or with an optional AC adapter. 

Ready to Use 
Turn on Model 100 and select a 
program listed on the easy -to- 
read display. With the self - 

contained com- 
munication 
program and 
modem, you 
can send and 
receive data by 
phone. Add a 
cassette re- 

- corder and use 
ready -to -run 
software, too. 

You can also expand with a print- 
er, disk storage, standard video 
display and bar code reader. 

Available 
Nationwide 
Get your own Model 100 today 
at the Radio Shack Computer 
Center, participating store or 
dealer nearest you. 

8K Model 100 

59926-3801 
Was $799.00 in 

Cat. RSC -11 
As Low As $J5 l'or Monlll 

Ihr CieLlnu Credit 

24K Model 100 

799öä2 
Was $999.00 in 

Cat. RSC -11 
As Low As $45 (irr Mouth 

Oui CIIILIno Crenll 

The Technology Store` 
A DIVISION OF TANDY CORPORATION 

Prices apply al participating Radio Shack olores and 
dealers. 

ULSIr 265 un inquiry card. 
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