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Cromemco System One

MicroCentre introduce Cromemco’s new System One computer,
available with an integral 5 megabyte Winchester hard disk, at a
new low price.

The System One supports the full range of Cromemco interface cards,
including high resolution colour graphics, and software packages.

The choice of operating systems includes CDOS, CP/M and
CROMIX—Cromemco’s answer to Unix.

Call MicroCentre jor [ Cromemco

,
nousssies
Complete Micro Systems
oy i e e Tel: 031-556 7354
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WATFORD ELECTRONICS

33/35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND
Tel Watford (0923) 40588. Telex: 8956095

COMPUTER
IC's.

1702
1802CP
21012
2112-2
211403000
2114¢-200n
2147-3
2532-450n
2564

2708
2716-5V
2732-450n
2764

4027
4116-150n
4116-200n
44118-250
4164-200
43154K
4334-3
CM0S2114)
4816A-120n
510t
4864-3
6116-150nS
6167-100ns

6530 RR10T
6532 R10T
6545 CRTC
6551 ACIA
6592-PC
6800

6802

6803

6804

6805

AM26L531C
AM26L532A
AY-3-1015
AY-3-8910
AY-3-8912

MM74C922
RO-3-2513L
RO-3-2513L
R0O-3-2513U
SFF96364E
TMS2716-3V
TMS6011

ULN2003
ULN2004
Z8BOCPUS
ZBOACPU4AM
Z80P10
ZBOAP10

ZBOADART
ZN41tCE
ZNA423E
2N424E
ZNa25E
ZN426E
2N427E
ZNA428E
ZN42SE
ZN1034E
ZN1040E
245132
745138
745188
7481838
745194
745201
745241
745262
745287
745288
748470
748471
745472
745475
748571

75107
75108
75182
75183
75154
75188
75183
75322
75450
7545172
75454
7543172

74490

.FULL SPEC. AND FULLY GUARANTEED. TERMS OF BUSINESS:
CASH/CHEQUE/P.0.S. {OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA-
TIONAL iINSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT
INQUIRIES WELCOME. (P&P add 50p on all orders).

VAT

COST INCLUDING P&P.

ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15% TO THE TOTAL

SHOP HOURS: 9,00am-6.00pm MONDAY TO SATURDAY.
AMPLE FREE CAR PARKING SPACE AVAILABLE.

WATFORD’S  UNIVER-
SAL
MICRO EXPANSION
SYSTEM

Designed by Walford Electronics, this
extremely versatile and economical Ex-
pansion System as published in E.T..,
starting from Dec. 1981 issue, offers a
low cost flexible expansion system for
ZX81, UK101, SUPERBOARD, ACORN
ATOM, PET, TANGERINE, etc.

The Motherboard (interfaces with the
computer) has capacity to accept up to
five daughter cards and can be paral-
leled for even more daughter cards.

All PCBoards are of computer grade fin-
ish and are supplied in kit form.

Just look at the Expansion possibilities.

MOTHERBOARD — Accepts up to fivé
daughter cards. Full kit: £36.50

SOUND CARD — Utilising up to three
AY-3-8910 sound chips (one supplied
with the kit). Full kit: £24.95

PIO CARD — Using two 6620 PIA chips,
this Board offers Centronics parallel
printer driver, digital to analogue con-
verter, and a host,of other output facili-
ties. Full Kit: £19.95

PROM PROGRAMMER — This simple
but extremely useful card can blow
2716r smgle rail EPROMS. (2732) Full
Kit: £25.9

PROM C_ARD — PCB cards:-for housing
four 2716 or two 2732 EPROMS.

(4 x 2716) Full Kit: £11.95

{2 x 2732) Full Kit: £11.75

RAM CARD — 8K RAM card. Accepts 16
x 2114 RAMs. Board is supplied fully
populated. Full Kit: £28.50

Sopn available:. SPEECH CARD; HIGH
RESOLUTION" GRAPHICS CARD; DISC
INTERFACE CARD; 32K DRAM CARD

SPECIAL
OFFER

2114L-300n
2114L-200n
2532

2716

2732
4116
43343
6116-150nS
6522

+
87p
87p
360p
215p
400p
75p
325p
450p
350p
150p

150p .

6520
6820

We stock thou-
sands more
items. It pays.to
visit us, We are
situated behind
the Watford Foot-

Just phone’ your )
ball Ground.

drder through,
we do the rest

{NB PCBs may be bought séparately).

WI@ WATFORD'S
Ultimate,

MON monitor iC.

A 4K Monitor Chip specially designed to
produce the best from your. Superboard
Series | & I, Enhanced Superboard & UK
101. As reviewed by Dr. A.A. Berk in
Practical Electronics, June 1981.

Price only £15

EPSON
>~ MX.Series
'* PRINTERS

Now available
from stock at very
competitive prices.

. MX80T 10" Tractor Feed, 9x9
matrix, 80 column Speed 80
CPS bi-directional Centronics
Interface, Baud rate 110-9600
(RS232) £315

@ MXBO0FT Has Fricton & Tractor
feed plus all the MX80T's facili-
ties. £345

@ MX80FT2 Has high resolution
Graphics option plus all the
MXB80FT's facilities. £390

VIDEQ MONITOR 9" B&W. Fully
‘cased. Professional quality. Fully
guaranteed. Only £75

‘NEW
SEIKOSHA
GP100

Unihammer Printer,

gives normal and-double

width charactars as well as dot
resolution graphlcs 10" Tractor feed.
Parallel interface standard. £195

As reviewed in PE September 1981. The
complete microprocessor development
system for Engineers & Beginners. New
powerful instruction. Accepts any 24 pin
5V single rail EPROM. Supplied fully
built, tested & enclosed in a black ABS
case. Price incl. encapsulated plug-in
power supply. £169
—

ACCESSORIES

TEX EPROM ERASER. Erases up to 32
ICs in 15-30 min. £33
TEX EPROM ERASER with incor-
porated Safety Switch £39
Spare UV lamp bulbs £9
S5V/BA PSU Ready built and tested £25
Attractive Beige/Brown ABS CASE for '
Superboard/UK101 or Home Brew £26
Full ASC11 coded keyboard type ‘766"
£39
NUMERIC Keypad (Ready built) £9
4 x 4 matrix keypad (reed switch
assembly) £4
C12 Cassettes in Library Cases 40p
8} Fan fold paper (500 sheets) {no
VAT) £6
4 Fan fold paper {500 sheets) (no
VAT) £5
Teleprinter Roll {(no VAT} 250p
UHF Modulator 6MH2 280p
UHE Modulator BMH2 450p
Stack Pack 5 Drawers {10 sections)
Cassette racking Unit £2
@ Stack Pack Unit incl. 10 C12 Cassettes
' 550p

CRYSTALS

32,768KH 100
100KHz
200KHz

7.168MHz
7.68MHz
8.0MH;
8.08333
8.867237
9.0MHz
9.375M

IDC CONNECTORS

(Speed
Block
typel

2x5 way
2x8 way

PCB Plug

waith latch

Stnt Angle

Pins Pins

30p 60p
150p

Header
socket

PCB Pins
Angle

RIBBON CABLE
Ways G:ey Colour
Pricefoot

vIC 20
Micro Computer
Ready buiit,

tested and eleg-

EDGE CONNECTORS
{Double type) 1
2x10way

12p
25p
35p
55p

22p

40p

52p
70p

antly cased. Connects directly
to a colour TV. Has 5K RAM
expandable to 32K Available
ex-stock £165

2x15way
2x1Bway
2x22way

180p
199p

210p
225p
245p
295p
315p
395p
550p

2x23way
2x25way
2x30way
2x36way
2xa0way
2x43way
2x75way

166p
200p

2x10 way
2x13 way
2x17 way
2x%20 way
2x25 way

10.0MHz
10.7MHz
10.24MHz
12.0MH2
12.528M
14.31818
16 OMHz
18 OMHz
18.432M

CASSETYTE Deck for above in-
cluding a free 6 program Cas-
sette £39

DIL PLUGS {Headers|

Soldr  1IDC
44p 100p
49p 120p
BBp 170p
250p 265p

175p
14pin
16pin
24pin
40pin

JUMPER LEADS: Rilbon Cable
Assembly DIL PLug (Headers)

Single Ended Lead, 24" Long
Length 14pin  16pin  24pin
24" 145p  165p
Oouble Ended Leads
185p  205p
12 !98p 215p
24" 210p 235
36" 230p 250p

1D Header Socket Jumper Leads
24" 20pin  26pin  34pin
1 end 160p 200p 260p
2ends 290p 370p 480p

EURO CONNECTORS
Socket Plug Plug
Strat Angle
Pins Pins
31 way

180p — 195p
41612A+B

2 x 32 way 290p 220p235p | 75
41612A+C 37
2 x 32 way .310p 225p 240p
41612A+8+C

2 x 32 way 380p 245p 280p

DIL SOCKETS

Low  Wire

‘D’ CONNECTORS Mini
{Solder Bucket)
Ways Plug

9 55p
130p
160p
250p

DIN

Al
MPHENOL PLUGS 41618

24way IEEE 575p
34 way Centronics
Parallel

Bpin
14pin
16pin
18pin
20pin
22pin
24pin
28pin
| 40pin

Socket
110p
160p
210p
350p

2IF DIL SOCKETS
24way
28way
40way

ngm Angle PCB Pins
210p  275p

Jp
525p
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+) PET PRINTER GRAPHICS

GIRIGEI by COMPUTACE LTD. Norh Star Horizon

oRkas T r This graph is a typical
’ 1 — B il example printed by
— SRS e, AUTOGRAPH on a
= T . | STANDARD COMMODORE
r e e ~. 3022 or 4022 PRINTER.
il - . R (Please specify when ordering)
No disk drive or plotter required
Simple to use. Hard copy.
Fully flexible graph
dimensions and position on
page. Automatic scale
option. Variable background
formats. Plots any X,Y
function. Multiple graphs
on same axes. Full
Alphanumeric labelling for
professional quality
presentation:

=~

AUTOGRAPH is supplied with
extensive documentation.
Send for Brochure.

AUTOGRAPH 1 (16K, 32K only)

Plots any function as illus.
or in spaced dots. £39.50 incl.

&

|-l.||||'fl71|l|IIYFIIIITIII7[7111II!TVI SRREREN

AUTOGRAPH 2 (16K, 32K only)

As Autograph 1 but

includes data point plot

option with joining lines

'{ and marking circles. Autographs

1 and 2 combined pack. £49.50 incl.

CURVE FIT 1 (32K oniy)

Powerful Linear and Non-

Linear Regression of any

function to a least squares

data fit. Complete with plct

of regressed curve & data.
£55.50 incl.

Ty
P ITT T T T PIT T T 77T
-s__\\\:\%'\
~. 3 ™~
- --
A Y & \\-
Y, N \
e e
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5 }
l ]
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o |
! | {
) J
Y .
/ ¢ ;
z ; 7
/’ 4 f(
I s
L 7
A B
f" /
- _’_f' o _
- =
LA LI R PR b R T L b T L B LA

T X k=

MEARERES ITNCEE s

Y=YR-RECOS (G2

| CURVEFITO

As Curve Fit 1 plus Cubic
Spline Fit, Integrals and
Gradients throughout.
£65.50 incl.

[

Hhers A=1-G2-36n

SRSV NN Y

| = RA#is
AN lJiLlJU 14 u;;.l-__-l EEENE “:?I_s‘l Ligndl l‘1 Send for Brochure and details of
combined packs at reduced prices.
Including: Epson Printers and Oxford
Computer Systems Compiler.

T

"
o

COMPUTACE LTD., INFABCO
GROUP, International Base,
Greenwell Rd., East Tullos,
ABERDEEN AB1 4AX

TEL: (0224) 876622.

For fastest reply use:-
COMPUTACE LTD,,

PO BOX 50D
NEW MALDEN, SURREY KT3 3BD

® Circle No. 103
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thefilingtyping and

Silicon Office is the latest microcomputer
software program from the Bristol Software Factory.

Designed specifically for use with the
Commodore PET 8096, it’ll help you run your office
'with the minimum amount of effort and maximum
efficiency.

Think of it like three normal software packages
in one, each separate package totally interactive with
the other.

For around §4,500, you can have the complete
electronic office, the solution to practically all your
business problems. The price includes Commodore
hardware, a high quality daisy wheel printer and

Silicon Office software.

Silicon Office is made up from a flexible

information management system which lets you
create and maintain an extensive filing
arrangement. Allowing you to search
quickly through your records, making
cross references between files in order to
gain the facts you require.

A highly sophisticated word
processing program allows you to
generate letters, documents and reports.
Letting secretaries get on with the more
important tasks.

And a fully comprehensive
calculator means you can handle all the
number crunching you're ever likely to
doin a business situation. Leaving the

Name

accounts department to concentrate on more
profltable things.

But that’s not all by any means.

Silicon Office also has a special

_programmability feature which means you or your

dealer can expand and tailor the Silicon Office
program to your business.

When Silicon Office is used in an everyday
business situation, certain command sequences are
inevitably repeated. By writing short, very simple
programs which are entered into the computer’s
memory, Silicon Office can perform the necessary
tasks,automatically.

And last, but by no means least is an optional
communications facility.

It doesn’t take much imagination to see the
potential of Silicon Office in virtually any line of
business.

So to get a better grasp, send away for our
brochure. It'll only cost you a stamp. And it could save
you a fortune. Or talk to your
local Commodore dealer who
has all the facts at his
fingertips.

You'll soon see how
you’re much better off with
Silicon Office. Than without.

T commodore

COMPUTER

&

s . e

I can’t wait to get my hands on a free copy of the Silicon Office brochure.

Position

Company.

Address

I I own a Commodore PET (Please tick box)

PRACTICAL COMPUTING June 1982

YES[] NO[]
%] Send to: Bristol Software Factory, PO Box 14, Horley, Surrey.

.y
i
REN
l«f“
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MEANS sOWTIONS

nascom

MEANS PERFORMANCE

Nascom have come a long way SOFTWARE: BACK-UP:

‘since their acquisition by Lucas. We have a team of programmers who We have a nationwide dealer net-
With the knowledge of over are writing software and courseware  work giving full sales back-up and
30,000 units already in the field especially for UK educational busin-  after sales service. From our head

you can buy with confidence ess and domestic users. office we have a service line to
from NASCOM. FREE ADVICE: sort out any problems.
PRODUCTS: We have appointed experts to advise = SYSTEM EXPANSION:

We have kits, built and tested on the specialist use of micro NASCOM machines are designed
boards, and our fully assembled and computers in to grow with users. Easily and
tested NASCOM 3 U.K. schools, simply NASCOM systems can be
system with a full homes or expanded by adding extra modules
choice of configura- businesses. to the basic system.

tion either cassette or

disc based. Alternative LUCAS LOGIC LIMITED

operating systems N 5 NASCOM MICROCOMPUTERS DIVISION,
nclude NAS DOS and ! Welton Road, Wedgnock Industrial Estate,
CP/M. Warwick CV34 5PZ. England

»
.

suH

Hav
NA @you g,
SC Om Pr Og'amme)
d f

Cas
=23 8
YeNCE Hmugy™
8878
L

595°5 §

fy
=

'nc'USlon
b r
=i p Ogramm,

B

Learn more about me bogy

NASCOM now.
Complete the
coupon for further
information and a
fuli list of dealers.

5388 ggssa

5575° BR
<

g

salhaa

g

gy FUtdngs:
£

;
o
S
a

PFOUONT o~
.Ve\ 19 or Epgy

f

Dealer Enquirie:
Welcome
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semicomps | Quthorized stockists

NORTHE RN
Semicomps Northern Lid.
e T In the heart
., of the Nascom
). country lies
. Business & Leisure

We specialise in tailoring
systems to your specific
requirements.

{ <
(/7% &c/tonﬂv
Eley Electronics, 100/ 104 Beatrice Road,
{off Fosse Road North), Leicester. Tel: 0533 871522

16 The Square, Kenilworth, CV8 1EB.
Tel: Kenilworth (0926) 512127

MID-SHIRE'S COMPUTER CENTRE

68 Nantwich Road, Crewe, Cheshire

Stationstraat,
Tel: (0270) 211086

6241CL,

Bunde (L),

Netheriands.
MAAS COMPUTER CONSULTANTS _ Tel: 043 641147

CRR,ISALID « nascom

systems & software

MICROCOMPUTER SYSTEMS FOR
HOME BUSINESS & SPECIAL
APPLICATIONS

18, Station Road, Lower Parkstone,

Poole, Dorset. BH14 8UB.

Tel: Parkstone (0202) 746555

13 High Strcet Bf}?k#ﬁm 1%
) r radi i
Rﬂn@m@ @mg Berarves ot
372-374 George Street Aberdeen OTHER NASCOM PRODUCTS
Telephone: 0224 633385 Kits from £125 + VAT
Built from £285 + VAT

Nr. Huntingdon, Cambs.
Tel: Ramsey (0487) 840710 New Products

Contact Paul Jephcott * Micro-Ed— The Education Computer £399 + VAT
* AVC-— Advanced Video Controller with

Colour Graphics and 80 x 24 Text £155 + VAT
SRS MICROSYSTEMS * M Basic—A compiled Basic
161 Bramiey Road, Oakwood, foruse under CP/M £150 + VAT
%gﬂzd%%mdm-ses 8060 * Monitor Display— 12" Green Screen in
D y Cream Metal Case £120 + VAT
* Monitor Display— 12" Green Screen in
58 Battersea Rise Cream Piastic Case £99 + VAT

London SW11 1HH

Te: 012237730 Records

SRYTROMIGS LTH.

To Lucas Logic Ltd., Nascom Microcomputers Division, Welton Road,
Wedgnock Industrial Estate, Warwick CV34 5PZ, England

Please send:
Literature(d Dealer List 0 Prog. Book Form O

Name

Position

2 NORTH ROAD, THE PARK, NOTTINGHAM NG7 1AG
TELEPHONE (0602} 45053

Establishment .
Address . .

PC3

@ Circle No. 105
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P| NMicRo cOmMpUTER PRODUCTY

INTERNATIONAL LTD.

SOFTWARE FOR CP/'M COMPUTERS
Software Manual Software Manual Software Manu:
& Manual Only & Manual Only & Manual Only
BYROM SOFTWARE MICRO-AP MT MICROSYSTEMS
BSTAM—Utlity to link one micro- SELECTOR V £275 £25  PASCALMT+55 £150 £25
¢B:osr;_1:)Au|er '°'|a|"°m7|' ilso using BSTAM| £95 £6 PASCAL MT+ 5.5 with SPP £265 €50
5 ma.i;al.rl':; ty to link a micro to a mini o MICROFOCUS l;[:er:;yps'ources L et g;g
ogrammin .
= - €IS COBOL version 4.4 £425 £25 5  "kae. (Satibiis) £25
Retailer M USER LIBRARY FORMS 2v11 £100 €10
and OEM e OSBORNE & ASSOCIATES
51 Volumes-—Price per volume M ROLO Y
terms 8" disc (one volume per disc) £5 IC G ACCOUNTS PAYABLE &
available 5" disc (one volume per 2 discs) £10 FTNUMB (FORTRAN-80 RENUMBER  £50  £5 ACSORUNTS RE:E'VABLE £50 £15
Index £2 & REFORMATTER) GENERAL LEDGER £50 €15
DIGITAL RESEARCH MICROPRO INC. PHOENIX SOFTWARE
CBASICv2.08 £65 £15 WORD-MASTER1.7A &rs €22 ASSOCIATES (For Z80 only)
MPM 1.1 £195 £20 TEX-WRITER 2.6 £37 217
MPM 2'0 £250 £30 WORDSTAR 3.0 £250 £38 PLINK—Disc to disc link loader £72  £15
CP/M86 €160 £27 MAIL MERGE 3.0 (requires Wordstar)  £75 £10  PASM—Macro Assembier £72  £15
CPIM2.2 €95 20 SPELLSTAR 1.0 (requires Wordstar) £125 £10  PEDIT—Line editor with Macros £72  £15
CP/NET €120 g£14 WORDSTAR TRAINING MANUAL €18 BUG—Very powertul debug £72  £15
SiD £50 £14 WORDSTAR CUSTOMIZATION NOTES £50 PDEVELOP Package with all the above £193 £33
ZsID £55 £1a SUPER-SORT 1.6: £125 £22 PLINK—2 Qverlay Link Loader £185 £15
MAC £60 £14 DATASTAR 1.101 £175 £25
TEX £50 £14 DATASTAR CUSTOMIZATION NOTES £50
= . IS0 £ CALCSTAR o9 s STRUCTURED SYSTEMS
PL/A £300 £27  APPLE VERSIONS (All converted to UK Standard)
BELEC O 20 e AR 0 €188 g8 SALES LEDGER £350 £20
FOX & GELLER MAILMERGE 3.0 (requires Wordstar) ~ £63 £10  PURCHASE LEDGER E350NE20
SPELLSTAR 1.0 (requires Wordstar) ~ £98 €10  NOMINAL LEDGER £350  £20
QUICKSCREEN £87 £12  DATASTAR 1.101 €148 g25 STOCK CONTROL £350 £20
SUPERSORT. 1.6 £100 £22 kmﬁ?rcm £95  £11
AL AR £98 £25
'NFORMAT|ON UNIJM'TED CALESH (Flle management Reporting System) £125 £11
WHATSIT (Database Management NAD (Name and Address selection
System) £80 MlCROSOFT INC. system) £55 £11
BASIC-805.21 £185 QSORT £55 £11
K M BASIC Compiler5.3 £205
LH SYSTE S FORTRAN-803.43 £260
Spooler for CPM systems v3.0 £70 £6 COBOL-804.01 £380 PE FT IN
M/SORT 1.01 £75 su i RSO C.
MPILTD. EDIT-80 2.02 £65 DIAGNOSTICS 1 £45 €9
] . MACRO-80 3.43 £105 TERM. £72 €7
PAYROLL £500 £15 xﬁu:::;io f;:g:
SALES LEDGER £200 €15 : TOL SOFTWARE
PURCHASE LEDGER £200 £15 : q
NOMINAL LEDGER s200 £15 MICROTECH EXPORTS (Technical Design Labs)
INCOMPLETE RECORDS £1200 £20  REFORMATTER BUSINESS BASIC £80
CPM & IBM £98  £17 ZTEL (Text Editing Lang.) £35
CPMEDEC £98 £17 LINKER £35
MELL
descriptive
Cotalogus PROUOLGTS ORDER INFORMATION
available When ordering CP/M software please specify the format you requlire. All sottware ltems are subject to VAT. Manuals,
£1 — when purchased separately, are not subject to VAT . Please add £4.00 for postage, packing andInsurance on each Item
DIGITAL RESEARCH purchased. For overseas please add £6.50 per ilem. Most software in this advertisement Is avaitable from stock and a 72
deductable :f,‘,ags ;:: hour return service Is thereby offered on most prepaid orders. These delails and prices are alt current as of March 1982.
from [ Our prices reflect an exchange rate of U.S. $2.00 to £1.00. Should the exchange rale vary by more than 5 cents, a
first MAGIC CIRCLE SOFTWARE surcharge may be added or a discount given. All payments must be in Sterling and drawn against a U.K. bank.
CPMSIM £120 MAIL ORDER TELEPHONE ORDER VISIT Send Cash. Cheque. Postal Order, tMO, Access or Barclaycard/Visa
purchase number to Microcomputer Products International Ltd.. Room PC. 11 Cambridge House. Cambridge Road. Barking.
MICROPRO Essex IG11 8NT.
INFOSTAR TBA
=
M EDIA AND CPT 8000 A1 Intel MDS SD Al Nascom/Lucas N1 SD Systems 5.25in R3
Cromemco System 3 A1 Intertec Superbrain SSDD RK NCR 814079010 A1 SD Systems 8in Al
FORMATS Cromemco System 2 SD/SS R6 Intertec Superbrain QD RS NNC-80 A1 Spacebyte Al
Cromemco System 2 DD/SS RX ISC Intercolor 8063/8360/8963 A1 NNC-30W Al Tarbell 8in Al
Altos Al CSSN Backup T1 ITT 3030 DSDD R1 North Star Advantage P2 TEI 8in Al
APPLE CP/M-80 13 Sector RG Datapoint 1550/2150 A1 Micromation A1 North Star Horizon SSSD P1 Televideo DSDD S5
APPLE CP/M-80 16 Sector RR Delta Systems A1 Micropotis Mod Il Q2 North Star Horizon SSDD P2 Toshiba 7200 DSDD SF
Blackhawk Micropolis Mod i1 Q2 Dynabyte DB8/4 Al  Morrow Discus A1 North Star Horizon QD (MPI CP/M)P3  TRS-80 Modell + Shuffie-
. . Exidy Sorcerer + CP/M-80 Q2 Mostek A1 North Star Horizon QD board 8in Al
California Computer Sys 8 in Al 3
CDS Versatile 4 g2 Exidy Sorcerer - Exidy CP/M-80 8" A1 Mulli-Tech 1 Q2 (Other CP/M) P2 TRS-80 Modeli Il Al
Columbta Data Products 8 In a1 EXO Al Multi-Tech 2 Q2 Nylac Micropolis Mod Il Q2 Vector MZ e
Comart Communicator CP50 P2 Heath H8 « H47 A1 Micromation A1 Pertec PCC 2000 A1 Vector Sysiems 2800 Al
Comart Gommunicator GP100 g Hewletl-Packard 125.8in A1 micropolis Mod It Q2 Rade 1000 SSDD RL Vector System B Q2
Comart Communicator GP200  pz 'COM 3712 A1 Morrow Discus A1 Rade 1000 DSDD RM Vector VIP Q2
Comart Communicator CP500 P2 IMSA| VDP-80 A1 Mostek A1 Rair Black Box RE Xerox 820 5.25in S6
Compal- 80 Q2 Industriat Microsystems 5000 RA  Nascom (Gemini Drives SSDD) R3 Research Machines 5.25in RN  Xerox 820 8in Al
Industrial Microsystems 8000 A1 Nascom (GeminiDrives DSSD) R7? Research Machines 8in Al

A BB 1 1 |



QUALITY PRODUCTS FROM THE HOME OF MICROCOMPUTER SOFTWARE

_. . N
IMORE GOOD REASONS

TO RING O1-3591 63lIi

, C & CR S
M i 0ny, | Pmsim

"V/"
/t%

0 Q i X.At last the software famine is
over. CPMSIM is a powerful

simulator program for CDOS and
CROMIX users. You can now
savour the vast range of CP/M
software that is available. This
means you will no longer be
starved of off-the-shelf software

e - 5aad packages, you can indulge in the
ﬁ by “J o v .. gourmet delight of your choice
% R - from our large range of CP/M
3 S programs.

APPLE PAYROLL |

Comprehensive Master File
All Employees details stored on disc |

{ Six Pay Rales, standard ”ELP/
paymenis/deductions ‘v e
and pension scales ,rs fﬁe

Employee Details screened pdny// AR
tor easy updating

Leavers stored until Year End \MO/VSTE 2

Manual Data Input for Payroll
Applicable tor hourly paid

Screen displays

slandard payments and
deductions per

employee

Cursor addressing used to
input hours worked ]
Variable payment input with {
description e.g. Sick * 20.00
Manual overide lor all

standards screened "

Automatic calculalion of Tax and N.I. for all /

rates and levels b / L
Completed Payslip to NETT PAY screened lor /

checking

Tax Refunds flagged for operators acceplance
, Or overide

Totals Up only on accep! of

screened details

/ ¢ | Exceptions Payroll ol = —
All our SOftware 1S Operated when paying weekly/salaried staff . .= _&/ ~
. Input only for employees with variances to standards Gl _ -4

now available in Exceptions List printed for checking prior to payroli : a

Automatic or Manual acceptance of payslips

Apple 13 and 16 Print Routines

Employees Master File Details

1Sector formats | comsrenensive paysios 2 5

Coinage Analysls by Department. Credit Transters and Cheques : &

Summary of Tolals and Cost Cenlre Anatysis v
N.I. and Tax Payment Details
P35 for Weekly Reconciliation =3

Year End P60's prepared automatically
Pro-Forma for all current employees

ROOMPC, 11 CAMBRIDGE HOUSE,CAMBRIDGE ROAD, BARKING,ESSEX,IG118NT,ENGLAND
Telephone: 01-5916511 Telex: 892395 :

® Circle No. 106 M
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Practical Computing

Olivetti DY311 - Price: £1050.00

Practical Computing is not only the name
of a magazine. Itis also a philosophy about
which we feel strongly at Millbank Computers.

Practical computing solutions which
meet the needs of the user is the basis on
which we have built up our range of hardware,
software and services.

We start with the Millbank System 10 —
the ‘heavy duty’ micro computer available
exclusively from us and our appointed dealers.
With 700K, 1.6 MB and hard disc options, the
Millbank System 10 is arguably the most
reliable micro available in the UK — supported,

Olivetti DM80A180cps - Price: £1995.00

. Qume Sprint 5 Range - Prices from:
£1700.00

Olivetti DY811 - Price: £1995.00

naturally, by twelve months full warranty.

Our range of printers covers dot matrix
and letter quality printing at virtually every
acceptable speed, specification and price point.

The CP/M disc operating system opens
up a vast range of readily available software —
including ‘Financial Director’ — a British
Accounting suite of stunning quality and
E.A.M.1.S. a new Management System for Estate
Agents.

Service and support is an integral part of
our practical computing philosophy.

Call us today:.

&

MILLBANK
COMPUTERS

Millbank Computers Limited, Millbank House, Amyand Park Road, Twickenham TW1 3HN. Tel: 01-891 4691.
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-and where to findit.

BIRMINGHAM

EXETER

LONDON (C)

Based in the heart of the professional area
of Birmingham, Midland Micro Ltd
provides a comprehensive computer service
to users in the Midlands.

We supply everything from a single
diskette to an advanced network or
Mini-computer system using standard
software and tailor-made packages.

Services provided by our experienced
staff include consultancy.training,
maintenance, and full after-sales service.
contact: Ernest Willcox or lan Willcox
Midiand Micro Ltd
George House, George Road
EDGBASTON, Birmingham B15 1PG
Telephone: (021) 455 7431

CALNE, Wiltshire

Suppliers of accounting and related
business software in particular, the Financial
Director package incorporating bought and
sales ledgers, cash book, nominal ledger,
budgets and monthly management
accounts.

Other software, eg. order entry, invoicing
and stock control, tailored to individual user
requirements.

Microshade provides a total sales and
support service for the System 10.
contact: Bryon Horton
Microshade (Business Computers) Ltd
westhill House, 4 Market Hill
CALNE, Wiltshire
Telephone: (0249) 814879

CAMBRIDGE

The Avery Computer Company
showroom caters specifically for the needs
of local small businesses. A wide range of
systems cover applications from financial
modelling, forecasting, payroll etc. tolarge
multi-user systems which can carry out all
the functions of the electronic office.

We supply standard and customised
software, special computer-aided learning
courses and, above all, maintain close client
liaison _before and after installation.
contact: Michaei Avery or David Spry
The Avery Computer Company
13 The Mall, Bar Hill
CAMBRIDGE CB3 8D2
Telephone: (0954) 80991

Teffont Business Systems have
specialised in ‘word communication’
equipment throughout south-west England
for the past three years.

The computer division markets Micro and
Mini computers. We put strong emphasis on
well-proven business software,
word-processing, telecomunication, and
professional service/training by experienced
engineering and training staff.

We also supply ‘Europe’s No.1' range of
facsimile machines and are Prestel dealers.
Contact: Stephen Taylor
Teffont Business Systems Ltd
48-49 High Street, EXETER EX4 3DJ
Telephone: (0392) 30438/9

EPSOM, Surrey

The primary business of Bryan Wright
Ltd is the production of programmes to
meet specialised and individual needs,
exclusively for the Millbank System 10
Micro-computer range.

Consultancy and advice to potential
Micro-computer users. )

Specifications, analysis and programming.
A personal after-sales service for users’
operational problems, for changing
requirements in programming, and system
upgrading.

Address labels and mailing-list service,
with statistical analysis by areas or other
criteria including delivery within a
reasonable distance from Epsom.
contact: Bryan wright or Denis Wright
Bryan Wright Ltd
1st Floor, 57 South Street
EPSOM, Surrey KT18 7PX
Telephone: (78) 22653

Forte Data Systems offer a complete
business computer service from feasibility
study to implementation. We provide a wide
range of evaluated business packages based
on cost-effective solutions to user
requirements, using customised software if
necessary.

First-time users find our free consultation
service an ideal starting point, exu;tm? users
may be more interested in our main-frame
and distributed data processing software
development service.
contact: Mr V. Sippy
Forte Data Systems
27 Rathbone Street, LONDON W1
Telephone: (01) 637-0164

LONDON (N)

B D Computer Systems brings
‘mainframe’ levels of skills and
professionalism to the Micro market. Our
experience in selling and installing large
computers now provides full operational
systems solutions in the Micro market.

Our customers range from a small
professional user to a large Government
department.

We are idealty placed to serve all London
and Home Counties organisations north of
the Thames.
contact: Hugh Benham,

Susan Weitzkorn or Peter Hines
B D Computer Systems

2 0ld Brewery Mews
Hampstead High Street
LONDON NW3 1P2Z

Telephone: (01) 435-4442

MANCHESTER

LONDON (S)

Calderbrook Technical Services (CTS)
moved successfully into the Micro
computer business in the mid 1970s and
now offer a wide range of products from
personal to business systems, plus a vast
software library.

CTS apply a very high level of technical
and engineering skills to system design,
installation, training and after sales service &
maintenance.
contact: Peter Fawthrop
Calderbrook Technical Services
31-33 Church Street
LITTLEBOROUGH, Lancs OL15 8DA
Telephone: 0706 74342/79332

CHELTENHAM

SWANSEA

We won't blind vou with science’is
the basis of this locally owned company’s
services to businesses, institutions and
individuals.

Partners have wide-ranging business and
computer experience and have built up an
impressive range of books, manuals,
personal computers, business computers,
standard software and consumables.
Contact: David Lewis,

Robin Phelps or Don Price
The Computer Shack

14 Pittville Street
CHELTENHAM, Gloucestershire
Telephone: (0242) 584343

Croeso Computer Servicesisa well
established Micro computer systems house
specialising in turnkey systems for financial
companies, bakeries, licenced trade
stock-taking and petrol stations.

We design specialist software systems for
individual requirements in business,
industry and the professions. A wide range
of computer equipment is available.
contact: Simon Shellard or
Michael Bréach ,

Croeso Computer Servjces
516 Mumbles Road, MUMBLES
Swansea, west Glamorgan
Telephone: (0792) 61555/6

PRACTICAL COMPUTING June 1982

Micro Automation Computing Ltd was
formed in 1979 with over fifty man years of
computer experience to provide and
support systems and software based on
Micro and Mini technology.

Special emphasis is placed on real time
systems for commercial, industrial and
engineering applications. Services available
include the supply of complete computer
systems, tailored turnkey systemsand
packages, data base applications, specialised
drivers for word-processing and colour
graphics, and systems software for Micros.
Contact: David Shorter
Micro Automation Computing Ltd
207 Putney Bridge Road
LONDON SW15 2NY
Telephone: (01) 874 2535

This isnot a comprehensive list of
Millbank dealers so if your areais
not covered by any of the dealers
listed here call us direct.

Millbank Computers Limited

Millbank House Amyand Park Road
TWICKENHAM TW1 3HN
Telephone: 01-891 4691

® Circle No. 107
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A GUIDE TO
GOOD BRITISH SOFTWARE

LESSON NO 1
“WHAT IS DMS?"

DATA M\A/NAGEMENT SYSTEM

DMS is Britain’s best selling records management program for micro computers.
You can think of DMS as a computerised super-efficient filing cabinet. Nearly 3000

companies, colleges, hospitals and other organisations use DMS to increase
efticiency.

“WHAT MACHINES DOES IT RUN ON ?”

It runs on all Commodore Machines, plus virtually any micro with an operating system known as
CP/M or MP/M. This includes the ACT SIRIUS, The NEC PC 8000, the Rank Xerox 820 or 860,
Superbrains, Apples with CP/M cards, the ICL Personal Computer, The Rair Black Box, the Sharp
MZ 80B, the LSI M2 and M3, and the Caltext, and all machines with standard 8" disks.

“WHO USES IT?"

It's designed for use by managers, secretaries and clerical staff. They use it to make life easier by
storing their personnel records, their student or patient records, their stock records, library lists,
contract records, customer and client records, parts files, property and policy records, etc. etc.

“HOW DO I USE IT?"

All instructions are in everyday conversational English, so you need never have used a computer
before. Just tell DMS what information you need to store, then type your information on to disk.
Once they are on there you really start to reap the benefits. For instance DMS will find an
individual records for you to check, amend or print, or it will find all those which meet various
parameters handling batches of record faster than you could imagine possible. It can sort them into
any order need — be it date order, numeric order, or alphabetic order. It can print lists, or transfer
the information into your wordprocessor (eg Wordstar, Spellbinder, etc) to do selective mailing. (It
even gives a little extra help by printing labels to match.) Or it can do some very clever
calculations. Or print reports, to your own special layouts. Every facility is designed to save you
time, remove those tedious clerical tasks and make your organisation more efficient. More than
anything, DMS allows you to have all your information at your fingertips as soon as you want it.

"HOW MUCH DOES IT COST?"”

Work on the Commeodore version costing around £290, and the CP/M versions from £400. Staff can be
trained on regular courses run at our training centre, both on DMS and Wordstar.

“WHAT ABOUT LESSON NO 2?" .
Ring Compsoft Ltd, on Guildford (0483) 898545, or write or visit us at Hallams Court,
Shamley Green, Nr Guildford, Surrey GU4 8QZ.

@ Circle No. 108
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cirFAn THE SPECIALISTS IN

myil wWwil B
computer systems

S$100 SYSTEMS

MIDAS S$100
SYSTEMS
MIDAS 1: From £835
MIDAS 2: From £1,790
MIDAS 3: From £2,450
MIDAS 3HD: From £5,495
ITHACA-DPS 1: From £1,494

@ Our versatile Z80 Microcomputers are available as standard units or custom
configured to yaqur exact specification from acomprehensive range of stocked
$100 boards.

Disc storage capacity of the MIDAS 3 can be 2M Bytes, expandable to over
80M Bytes with a Winchester Hard Disc Unit in our MIDAS 3HD range.

MIDAS runs CP/M and MP/M. Other Software includes M-BASIC, C-BASIC,
FORTRAN, COBOL, CIS-COBOL., PASCAL and Word Processing.

A MIDAS 3D with 64K RAM and 2M Bytes storageon two 8" drives with two
Serial /0 Ports and CP/M only £2985. '

Printers, VDUs and other peripherals stocked to give complete package

system at keenprices.
BOAR DS We stock over 50 different S100 Boards all from quality manufacturers, such as Godbout,
SSM. Micromation, Dual, Ithaca, Vector, S.D. Systems, Morrow, Pickles & Trout, etc.

PROCESSOR

280 Starter Kit

BC 100 .
8085/88 CPU '
Z80A CPU 4MHz (4 Types)
8086 - (tba)
2716 EPROM (2 x 16K) " £95
2768/2716/2732 Programmer

VIDEO BOARDS

24 x 80 /O Drive
24 x 80 Memory Mapped

Static RAM 16-64K 24 Bit add.
Dynamic RAM 64K 8/16 Bit
Memory Manager

/0 BOARDS

2s/2p or4s/2p or 3p/1s etc From £120
A/D & D/A 8 or 12 Bit From £220
© £360

MISCELLANEOQUS

From £175
£683
£60

We are the sole UK Distributor for fntegrand
Mainframes and Disc Enclosures, available
in nine models including Desk Top and Rack
Mounting, with or without provision for Disc
Drives. All units totally enclosed, painted on
all external surfaces and complete with
power supply etc.

SOFTWARE

CP/M 1 & 2, MP/M, PL/1, C-BASIC 2, M-
BASIC V5, XYBASIC, FORTRAN 80, COBOL
80, CIS-COBOL, PRO-PASCAL, '

IEE 488 interface

DISK CONTROLLERS
Single Density 5" or 8"
Disc 1 D/D DMA
Doubie D/D + Serial /0

Real Time Clocks {2 Types)
Graphics 512 x 256

Maths Board AMD 9511
Extender Boards/Logic Probe
Mother Boards 8-20 Way

Forth, MAC, ZSID, Disassembler, Wordstar,
Datastar, Magic Wand, Wordmaster, ’
Supersoft etc etc.

Prices exclusive of VAT

We are pleased to discuss your requirements and will advise you as to whether your
needs can be met with one of our computers.

All of our systems are specials as they are configured to suit your specification, thus
ensuring that you get what you want rather than what happens to be availabie.

Write or phone for a catalogue.

Unit 14, 29 Willow Lane, Mitcham, Surrey
Telephone: 01-640 6931/2/3

== —_—_1 [ =]
cirFnn
AT N 4B
comptiter systeims

" ® Clrcle No. 109
PRACTICAL COMPUTING June 1982 15



STOP &
PICK UP ANY

Samp PSU withan
8-slotMotherboard

S MULTIBOARDS
ON YOUR WAY
S ysem Se——

ESOTERIC
ROUTE

CHEAPSKATE
ROUTE nascom
OWNERS |

START HERE

With a 59 key full
QWERTY layout, this
ASCll encoded
keyboard includes
cursor control keys,
caps. lock, twokey
rollover and
auto-repeat.

GM
821

KEYBOARD

Similar tothe popular
GM811CPU card, the new
GM 813 CPUIRAM card has
64K ot dynamic RAM
replacing the 'bytewide’
sockets. An extended
addressing mode
facilitates future memory [
expansionup to 2
megabytes! The RPIM 2
monitor retains full RPIM
— CPIM compatability.

GM
813

CPU/RAM

¥4

Utilising the powerful 4AMHz Z80A
Microprocessorthe GM811 CPU
card canbe used as eithera
stand alone controller or as the
heartot a complex
microcomputer system. Four
‘Bytewide’ sockets allow great
flexibllity in the type and slze of
memory devices chosen. Input
and outputfacilities Inciude
both programmable serial and
parallel interfaces— RS232, 1200
baud CUTS cassetie interface,
280A PIO, and an eight bit input
port.Inanexpanded system
the unique on-board RPIM
monitor allows the creation of
cassette or Eprom based
programs or files which are
upwards compatible with a
disk based CP/M system.

16

ROUTE FARES e
- . ; Hardware (Built & tested)
.'S&?;‘,’J,‘B;Z‘ ,ﬂ'&?,?f;‘.?f:,?f = GMB02  64KRAMCard £140  GMB3 2B80CPUIGAKRAM card €225
: MB03 EPROM/ROMcard . ... £65 EVB14  |EEE48Bcard £140
mlcrocomputer sysfem you care to G
Whein e 6 busi GM807  3APSU £40 GMB15-1 Single drlve disk unit
— o pCASIEOUICTRIaousiness GMB08K " EPROM programmer . £29,50 with PSU (350K) £325
system, an educational system, a. GMB809 FDCcard £125 GMB815-2 Double drive disk unit
= J < process confrol system or any ather GMB810K SAPSUI8 with PSU (700K). £550
> system, there Is a combination of slotmotherboard. . £69.50 GMB816 Muitil/Oboard. £425
SINEe MuliBoards 1o fulfil that function. gmg:; %gg f\:{*g carg 333 mg; Z f'p?ﬁgh board 232
car: 'en
This concept ensures maximum (VKit) GMB21 A§CI[keyboord £57.50
tlexibility and minimal obsolescence. Software
[t
z:gg’:gggge %Zd:éggmggg’%reoﬂy GM512 CPM 2.2 for Multiboard £90 GMS524 Gem Dis disassembler
design. M “»; dis based on th GM517 Gem-Zapeditiasmiape . £45 debugger fape. £30
i L WILTHIEEI A5 oS0 ETin 2 GMS48 Gem-Zapeditiasmdisk.. £45 GM525 Gem Dis disassembler!
80-BUS structure, which s finding GM519 Gem Pen editor! debugger disk £30
increasing acceptance among other textformatter tape £45 GMS526 Comal-80fape £100
British manufacturers: thus broadening GM520 Gem Pen editor! GMS527 Comal-80disk £100
the product base, textformatter EPROM. .. . .£45 GM528 APLdisk £200

GM521 Gem Pen editor/

textformatter disk £45

PRACTICAL COMPUTING June 1982



COGIEA

The GM812 Intelligent Video Controller card features an
on board ZB80A processor to provide independence of
the host processor and the ability to redefine the
. functions and parameters of the display.
. Normally used inan 80 x 25 mode the card contalns
aprogrammable character generator allowing
three additional modes of operation — inverse
characters, 160 x 75 block graphics, oruser
detined characters:

A keyboard socket allows buftered character
input, and alight pen socket is provided for
specialist applications. Being /O mapped the
card does not occupy any system memory space. _,

[THIT

The GMB802 RAM board provides a full
64K of dynamic memory. The 80 BUS
RAMDIS signalis fully supported so
thatany EPROM in the system is given

QU

GM 809 FDC

The GM809 floppy disk controlier card can
support up to four disk drives in either singie or
double density modes.The card uses the Western
Digital 1797 controller and has variable write
precompensation and phase locked loop dafa
recovery circuitry.

GM 845 Drive unit

The GM815 floppy disk housing contains one or
two 5%" double density, double sided Pertec FD
250 drives. This gives a storage capacity of 350K
per drive. Power for the drives is provided by an
integral supply unit.

AUTO-EXCHANGE
All your RP/M software automatically
fransferred to CPIM

GM
815

DRIVE UNIT

N

[TTTTT

-y
O::

prlority over the RAM, preventing any
possibillty of bus contention. Page
Mode is also supported by the card

which, with the appropriate software, [
allows up to four memory boardsto
be usedinasystem.

includes EditoriAssembler; Text Editor/

RP/M software is available on tape and l_]

L A CPIM 2.2 package
FILL-UP WITH SOFTWARE | iscvailabie withhe
: GM 809 card and
Pertec drives.
! On-screen editing

auto single/double
density selectionand

I I parallel or serial

Formatter; Disasse mbleriDebugger;

printers are
supported. Running

ONE Pascal and Comal-80.These packages
can also be rununder CP/M.
WAY

The GMB803 Eprom Board will acceptup to 16
2708 or 2716 Eprom devices. This allows the
addition of up to 32K of firmware to the
system.The board supports the Page Mode
system and consequently need not occupy
any memory spoce when notin use.

TT1IIT

A number of manufacturers are busy

under CPIM isa wide
range of utilities,
application software
and languages.

GM The Gemini IO board
provides a unique

81 6 solution for intertacing to
/O BOARD ‘the real world”. The
board contains 3PIO's,

working on additionai 80-BUS boards
which will progressively increase the

potential of your MultiBoard system. 80BUS compatible

prototyping boards are
available from both Vero
and Winchester
Technology. These allow

<] 9CIiCandareal
=4 | N time clockwith
—3 ] battery back up.
OatE=a [Doughter

boards may also
beadded and
these Include A-D,

the user to easilyadd a
card of their own design
to the system.

GM D-A, opto-coupling
and serial
intertace boards.

EPROM
PROGRAMMER

AM *

820 This low cost light pen
LIGHT PEN can be used with the
GM812iVC for many
applications,
Including answer
selection, editing,
menu selection and
movement of
displayed data
blocks.

The Arfon Microelectronics
speech board utilises the

The GM808 Eprom
programmer connects o
the PIO on the CPU card
and allows the user to
program 2708 or 2716
type Eproms.

The EVC IEEE 488 Controlier card has
beendesigned to fully implement
all IEEE 488 interface tunctions. This
card gives the user a very versatile
method of confrolling any
equipmentfitted with a standard
IEEE 488 or GPiB interface atminimal

National Semiconductor

Digitdlker chip set. This gives GEMINI MULTIBOARDS

avocabulary of over140

words and sub sounds. —BUY THEM AT YOUR
. %Jetgrél:frqmcnon-bocrd LOCAL MlCROVALUE

cost.

COMPUTER INTERFACING TARGET ELECTRONICS

& EQUIPMENTLTD., 16 Chemry Lane, Bristoi BS1 3NG.

The MICRO-SPARES Shop, Tel:(0272) 421196.

;9 rosebum Terrace, BITS & PC'S

dinburgh EH12 5NG Weth

DEALER Tel: (031) 337 5614 ;,wvsz'g"'e' erby,

E. V. COMPUTING Tel:(0937) 63774
Altthe products on these two pages 700 Bumage Lane,Burnage, y :
are available while stocks last from Manchester M19 1NA. HENRY'S RADIO
1he Microvotue dealers listed on right Tol:(0641) 431 4866. 404 Edgware Road, London W2.
Qe ELECTROVALVELTD e

1 . L .

andppucking cosvs.)rY\coess and - 28 St Judes, Englefleld Green, (R 56 GhLiateo - 1400).
Barclaycard weicome. Egham, Surrey TW20 OHB. LEEDS COMPUTER CENTRE,

Tel:(0784) 33603.TIx:264475. 62The Balcony,
INTERFACE COMPONENTS LTD. SKYTRONICS, Merion Centre, Loeds.
Oakfield Comer,Sycamore Road, 2 North Road, The Park, Tel: (0332) 458877
Amersham,Bucks. Noftingham.
Tel:(02403)22307.Tix:837788. Tel: ) 45053/45215
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But the real beauty of the CompuStar is’

its “shared logic" design concept. Each
user station contains its own distinct
microprocessor and RAM. The result is
lightning fast program execution. Even
when all 16 users are on-line. Even when
all are performing different tasks! A spe-
cial multiplexor circuit in the CompuStar
ties all external users together to “share"
the system’s disk resources so that no

single user ever need wait on another. An
incredibly exciting concept! .
A remarkable breakthrough in price/performance, the CompuStar boasts nearly 1
megabyte of on-line mini-disk storage (almost 2 megabytes on CompuStar Il) and
can be easily expanded to 20, 36 or 96 megabytes of hard-disk in just seconds. And
since each user station can accommodate up to 64K or RAM, a total of over one
million bytes can be Incorporated into the system to tackle even your most difficutt
programming tasks.

CompuStar user stations can be configured in a countless number of ways. A series
of three intelligent-type terminals are offered. Each is a perfect cosmetic and
electrical match to the system. The CompuStar 10 - a 32K programmable RAM-
based terminal (expandable to 64K) is just right if your requirement is a data entry or
inquiry/response application. And, if your terminal needs are more sophisticated,
select either our CompuStar 20 or CompuStar 40 as user stations. Both units offer
dual disk storage in addition to the disk system in the CompuStar. The Model 20

Our New CompuStarTM 10 Megabyte Disk Storage System {called 'a DSS)
features an 8 inch Winchester drive packaged in an aftractive, compact desktop
enclosure. Complete with disk, controller and power supply. Just plug itinto the Z80
adaptor of your SuperBrain and turn It on. It's so quiet, you'll hardly know it's there.
But, you'll quickly be astounded with its awesome power and amazing speed. The
secret behlnd our CompuStar DSS is its unique controller/muttiplexor. [t allows
many terminals to “share” the resources of a single disk. So, not only can you use

features 32K of RAM (expandable to 64K) and 350K of disk storage. The Model 40 i i i i i
comes equipped with 64K of RAM and over 700K of disk storage. But, most the DSS wnhgour SuperBrain, you can configure muttiple user stations using our
importantly, no matter what your investment in hardwafe, the possibility of
obsolence or incompatibility is completely eliminated since user stations can be
configured in any fashion you like - whenever you want.

new series of CompuStarTM terminals, called Video Processing Units of VPU'sTM.

G.W. COMPUTERS LTD, 01-636 8210 01-631 4818
** THE NEW DBMS (DATABASE) ***

DBMS2is arecord relational as well as a file relational database managementtool that is capable of being at differenttimes, many ditferent things. The one core program can be
set up to perform tasks normally associated with the foltowing list. :

Accounting Budgeting Cashflow

Stock control Address mailing Letter writing
Simulations Time recording Filing

Calc-type predictions Hospital indexing Profit analysis
Bureaux services General analysis Mathematics
Answer what-if's Employees records Tabulate values
Print reports Sort files Edit records

Withln hours perform all the above in French or German.

The list is as endiess as that which meets the requirements of your own imagination.

Within the appropriate frames of reference you could ask guestions like the following:

Find someone whose name begins with W, who is either in London or Birmingham, and available for work at a salary of less than 10,000.00; and is under 40 years of age, not
married, of credit worthiness grade 1, with a ¢ar, prepared 1o travel, and who likes horses, does not mind the hours he works, is congenial and has good references. When you
find such persons produce a printed list of them showing their names, telephone numbers, and what their salaries are as well as their salary It Increased by 10% and show
their avallability for work. At the end of the iist enumerate the total of such persons.

_Find all stock items that are codes micro-computers that are either in warehouse 1 or warehouse 2, where the quantity on hand is more than 50 units, the cost is less than
1000.00, the selling price higher than 2000.00; that are not in cartons, bought from supplier 52, allocated more than 20, rated for tax at .15% and weigh less than 50 Ibs. When
you find such categories then print a report showing the description, cost price, quantity on hand, lead time for refiils, what the selling price should be if raised by 12.3% as well
as the profit in either percent or round figures of that projected selling price.

Find all patients who suffered from ¢old, that are either girls or women younger than 23 years old, and who live in London at a socio-economic grade higher than 3; do not smoke;
have more than 3 children, are currently at work and where treatment failed to effect a cure in under 6 days. When you find such persons then print a list showlng their age,
marital status, income, and frequency of iliness in the past 2 years.

Currently you can ask 5 types of questions 20 times for a single selection criterion, and then you can compute 10 mathematical relationships between the questions for the
individual as well as for the total number of matches. In all some 60 bits of information relating to one record or a group or records on simply one permutation of the selection
criterion, with a cross referencing facility as well.

Every word in the system, as well as the file architectures, print masks, and field attributes, is capable of alteration by you without programming expertise (but with some
thought).

ALL IN ONE PROGRAM FROM G.W. COMPUTERS. THE DBMS2 11

G.W. COMPUTERS LTD, 01-636 8210 01-631 4818

*** ALL YOU NEED FROM A COMPUTER SYSTEM ***
DATABASE MANAGEMENT + WORD-PROCESSING + MODELLING + DIY INTERPRETER + SERVICE

TWO TYPICAL PACKAGE DEALS NORMALLY NORMALLY
01 — SUPERBRAIN 64K RAM 320 K 1950.00 01 — SUPERBRAIN OR N/STAR QD 2395.00
02 — EPSON MX80 FT (OR SIMILAR) 475.00 02 -—— NEC 5510 (OR SIMILAR) 1695.00
03 — CABLE 25.00 03 — CABLE ADAPTER 25.00
04 — 12 MONTH WARRANTY 235.00 04 — 12 MONTH WARRANTY 410.00
05 — DELIVERY IN U.K. 40.00 05 — DELIVERY IN U.K. 50,00
06 — TRAINING SESSION 50.00 06 — TRAINING SESSION 50.00
07 - CPM HANDBOOK 8.75 07 — CPM HANDBOOK

08 — 50 BASIC EXERCISES 8.75 08 — 50 BASIS EXERCISES

08 — BOX PAPER (2000 SHEETS) 20.00 09 — BOX PAPER (2000 SHEETS)

10 — DBMS2 (DATABASE) 575.00 . 10 — DBMS2 (DATABASE)

11 — MAGIC WAND 190.00 11 — MAGIC WAND

12 — MBASIC-80 150.00 12 — MBASIC-80

13 — SUPER CALC 150.00 13 — SUPER CALC

14 — 40 MEMOREX DISKETTES 114.00 14 — 25 DYSAN D/SIDE DISKETTES 150.00
15 — DOS+ AND DIAGNOSTICS 125,00 15 — DOS+ AND DIAGNOSTICS 125.00
16 — MSORT & DSORT 75.00 16 — MSORT & DSORT 75.00
17 — RECOVER + AUTOLOAD 25.00 17 — RECOVER + AUTOLOAD 25.00
18 — INSTANT BASIC 9.00 18 — INSTANT BASIC 9.00
19 — 50 GAMES ON DISK 100.00 19 — 50'GAMES ON DISK 100.00

(NOT INC VAT) 4325.50 (NOT INC VAT) 6320.50
OUR PRICE 2995.00 OUR PRICE _ I 4950.00
(NOTE: ITEMS 1 AND 2 ARE MORE FLEXIBLE)

EXTRA SPECIAL SUPERBRAIN PROGRAM MAIL ORDER OFFER OF THE 5 MAIN PROGRAMS
DBMS2 + SORTS + MAGIC WAND + MBASIC 80 + SUPER-CALC NORMALLY 1140 POUNDS

OURPRICE : ¢ 2 ¢ s« 59500 2o anaas+VAT

WARRANTY NOTE: WE HANDLE ALL REPAIRS QURSELVES.

WARRANTY COVERS FREE REPLACEMENT EQUIPMENT IF DEFECTIVE IN FIRST THREE WEEKS.

THEREAFTER UP TO 12 MONTHS THE COVER PROVIDES INSURANCE ON ALL SPARE PARTS AND LABOUR COSTS (EXCLUDING CARRIAGE).
CALL OUT MAINTENANCE IS ALSO AVAILABLE AT 25.00 MINIMUM (LONDON) 50.00 MINIMUM ELSEWHERE iN U.K. PLUS MILEAGE.

CALL ONLY BY APPOINTMENT AT 55 BEDFORD COURT MANSION,
BEDFORD AVENUE, LONDON W.C.1. TELEX 892031 TWC G
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SuperBrain users get exceptional performance for just a traction of what they'd
expect to pay. Standard SuperBrain features include: two double density mini-
floppies with 350K bytes of disk storage, 32K of ram me og {expandabie to 64K)
to handle even the most sophisticated grograms, aCP/M isk Operating System
with a high powered text editor, assembler, debugger and a disk formator. And, with
SuperBrain’s $-100 bus adaptor, you can add all the programming power you will
ever need . . . almost any type of S-100 compatible bus accessory.
SuperBrain's CP/M operating system boasts an overwhelming amount of available
software in BASIC, FORTRAN, COBOL, and APL. Whatever your application . .
General Ledger, Accounts Receivable, Payroll, Inventory or Word Processing,
SuperBrain is tops in its class. And the SuperBrain QD boasts the same powerful
performance but also features a double-sided drive system to render more than
700K bytes of disk storage and a lull 64K of RAM. All standard!

Whatever model you choose, you'll appreciate the careful attention given to every
engineering detail. A full ACSH keyboard with numeric pad and user-programmable
function keys. A non-glare, specially focused, 12-Inch CRT for sharp images
everywhere on the screen. Twin Z-80 microprocessors to ensure efficient data
transfer to auxiliary peripheral devices. Dual universal RS-232 communications

Integrated Desk Top Computer with 12 inch Bit-Mapped Graphics or Character
Display, 64Kb RAM, 4 MHz Z80A® Two Quad Capacity Fioppy Disk Drives,
Selectric® Style 87 Key Keyboard, Business Graphics Software.

The North Star ADVANTAGE TMiis an interactive integrated graphics computer
supplying the single user with a balanced set of Business-Data, Word, or Scientific-
Data processing capabilities along with both character and graphics output.
ADVANTAGE is fully supported by North Star's wide range of System and
Application Software.

The ADVANTAGE contains a 4 MHz 280A® CPU with 64Kb of 200 nsec Dynamic
RAM (with parlty) for program storage, a separate 20Kb 200 nsec RAM to drive the
bit-mapped display, a 2Kb bootstrap PROM and an auxiliary Intel 8035 micro-
processor to control the keyboard and floppy disks. The display can be operated as
a 1920 (24 lines by 80 characters) character display or as a bit-mapped display (240
x 640 pixels), where each pixel is controlled by one bit in the 20Kb display RAM. The
two integrated 5% inch floppy disks are double-sided, double-density providing
storage of 360Kb per drive for a total of 720Kb. The n-key rollover Selectric style
keyboard contains 49 standard typewriter keys, 9 symbol or control keys, a 14 key
numeric/cursor control pad and 15 user programmable function keys.

ports for serial data transmission. And, a single board design to make servicing a
snap!

G.W. COMPUTERS LTD, 01-636 8210 01-631 4818

aaw BUS #xax
(BUSINESS EFFICIENCY)
WIDELY USED IN U.K./FRANCE/U.S.A. AND ENGLISH SPEAKING COUNTRIES FOR ITS OVERALL FLEXIBILITY AS A COMPLETE BUSINESS PACKAGE

INCLUDES INVENTORY, DATABASE MANAG EMENT, INVOICING, MAILING ADDRESSES, STATEMENTS, SALES/PURCHASE LEDGER WITH OR WITHOUT AUTO
STOCK UPDATE AND DOUBLE ENTRY JOURNALS INCLUDING NOMINAL LEDGER; PLUS A’'C RECEIVABLE AND PAYABLE MAKING AUTO BANK ENTRIES.

[3

19 = NOMINAL ANALYSIS
20 = AGED DEBTOR ANALYSIS

01 = ADDRESS SECTION
02 = STOCK CONTROL 11 = 30/60/90 DAY AGE ANALYSIS
03 = A/C RECEIVABLES 12 = ARITHMETIC SECTION 21 = DISK DIRECTORIES

04 = SALES LEDGER 13 = PRINT CUSTOMER STATEMENTS 22 = FILE MANAGEMENT

05 = A/C PAYABLES 14 = PRINT SUPPLIER STATEMENTS 23 = SORTS

06 = PURCHASE LEDGERS 15 = PRINT AGENT STATEMENTS 24 = DISK SWAP/EXIT SYSTEM
07 = BANK UPDATE 16 = PRINT TAX STATEMENTS WHICH OPTION

08 = USER DATABASE AREA 17 = RUN SEPARATE PROGRAMS .

09 = INVOICE CREATION 18 = CHANGE VOCABULARY (LEVEL 8.00(@875.00)

10 = ORDER FILES

++++++++ SUPER — BUS ++++++++ A NEW HIGHER LEVEL OF THE ABOVE PACKAGE . ..
HAS BEEN REDUCED IN SIZE-BY 50 PER CENT TO A SINGLE 15K BASIC PROGRAM, MAKING ALL FILE RETRIEVALS A MATTER OF NANOSECONDS. WORKS
UNDER M/PM AND COMPUSTAR FOR COMMON DATA RETRIEVAL LEVEL 10.00...... **** 1475.00 ****

DBMS (DATABASE) HAS 01=; 02=; 04=; 06=; 07=; 08=; 17=; 18=; 21=; 24=. PRICE 475.00

FOR ANY SIZE RECORD UP TO TWENTY FOUR FIELDS FILE ARCHITECTURES CAN BE DESIGNED WITH COMPLETE FREEDOM
OVER THE LINGUISTIC CONVENTIONS ASSIGNED TO EACH FIELD. THE FILE THEN CAN STORE 32000 RECORDS WHICH CAN BE SEARCHED BY THE RANDOM
ACCESS NUMBER BETRIEVED IN LESS THAN ONE SECOND) OR 'KEY' RANDOM ACCESS ON SPECIFIED FIELD OR SEQUENTIALLY COMPARING FOR LEFT
FIELD PARTS, FIELD-INKEYS, OR PARTS OF RECORD, AND THEN CHANGED, PRINTED, DELETED, SKIPPED.

GRAMA (WINTER) LTD/G.W. COMPUTERS LTD. ARE THE PRODUCERS OF THIS PACKAGE WHICH IS UNEQUALLED FOR ITS LEVEL OF TOTAL INTEGRATION,
LINGUISTIC FLEXIBILITY AND MAXIMISED DISK/MEMORY CONSERVATION.
AUTHOR TONY WINTER (M.D.; B.ALIT; B.A.HON.PHIL; AND LECTURER)

G.W. COMPUTERS LTD, 01-636 8210 01-631 4818

IMPORTANTI!. NO HARDWARE iS ANY VALUE WITHOUT THE SOFTWARE, AND OUR SOFTWARE IS UNEQUALLED. WE GIVE YOU A DISCOUNT TO SET YOU
GOING. JUST DECIDE ON THE SYSTEM YOU INTEND PURCHASING, AND TAKE 10% OF ITS VALUE OFF THE PRICE YOU WOULD HAVE TO PAY FOR THE
SOFTWARE. YOU COULD GET THE SOFTWARE FREE WITH THE HARDWARE IF YOU CHOOSE THE BEST SYSTEM WE SELL.

+SUPERBRAIN CORVUS DSK NORTH STAR COMPUSTAR  PRINTER PRINTER
64K + 320 K DISK 1995.00 64K MDL 10 VPU 1695.00 OK) MICRO-82A 575.00
64K + 700 K DISK - 2495.00 64K MDL 15 PRNT 1595.00 OKI| MICRO-83 795.00
64K + 1.5 M DISK 2995.00 64K MDL 20 VPU 2495.00  OKI MICRO-83A 850.00
64K + 6.3 M DISK 4585.00 64K MDL 30 VPU 2795.00 EPSON MX80FT 475.00
N'STAR & GRAPHICS 2395.00 64K MDL 40 VPU 2995.00 EPSON MX100 575.00
5.7 MG CORVUS DSK 2250.00 10 MEG INTERTEC 3250.00 TEXAS 810 1395.00
10 MEG CORVUS DSK 3250.00 BUS VER 8.00 875.00 NEC 5510 1695.00
20 MEG CORVUS DSK 4250.00  BUS MANUAL 25.00 NEC 5525 1895.00
. CORVUS MULTIPLEX 695.00 DBMS2 575.00 QUME 9/45 1695.00
CORVUS MIRROR 695.00 N'STAR QD & CPM 2395.00 QUME 5/55 1950.00
ADVANTAGE N/STAR 2395.00 OKI MICRO 80 295.00 DRE 8830 1675.00

SYSTEM 1 2395.00 SYSTEM 2 4595.00 FORTRAN-80 200.00
64K +750 K DISK 64K+5.6 MEGABYTE CORVUS PASCAL UCSD 475.00

CRT AND GRAPHICS CP/M
IN 1 'N/STAR’ UNIT

IF YOU WISHTO MAKE THE WARRANTY TO 1 YEAR
THEN ADD 5% OF HARDWARE COST. OTHERWISE
NO MAINTENANCE SCHEDULE, SIMPLY ADD-HOC
CHARGES AFTER WARRANTY EXPIRATION, SAME
QUALITY SERVICE. (SITE MAINTENANCE ON
APPLICATION).
MAIL ADDRESS: G. W. COMPUTERS LTD, 55
BEDFORD COURT MANSIONS, BEDFORD
AVENUE, LONDON WC1. TELEX 892031 TWC G
BOSTON OFFICE TELEX 94-0890,

DUE TO LONG TERM CONTRACTUAL COMMITMENTS, WE ARE ONLY GIVING RESTRICTED DEMONSTRATIONS BY APPOINTMENT AT ONE OF OUR LONDON

OFFICES. WE EXPORT TO ALL COUNTRIES.

CONTACT TONY WINTER ON 01-636 8210 OR 01-631 4818 AND |F UNAVAILABLE THEN LEAVE A CALL-BACK MESSAGE (CLEARLY STATING YOUR TELEPHONE
NUMBER AND NAME) ON THE 24 HOUR ANSWER-PHONE, WE CALL BACK ANYWHERE IN THE WORLD.
OR SIMPLY LEAVE YOUR ADDRESS AND WE'LL MAIL YOU A STANDARD INFORMATION PACK. MAIL ADDRESS: 55 BEDFORD COURT MANSIONS, BEDFORD

AVENUE, LONDON WC1.

MICRO-WINCHESTER & CRT
IN 1 "SUPERBRAIN' UNIT
SYSTEM 3

64K+1.5 MEG

CRAT AND TWIN 5"

IN COMPUSTAR UNIT
MBASIC 80

CIS COBOL

MAIL MERGE
DATASTAR

DBMS (DATABASE)
DBMS (EXTENDED)
MSORT & DSORT

2950.00

150.00
420.00

55.00
190.00
475.00
575.00

75.00

SUPER SORT
BASCOMPILER 190.00
MAGIC CALC (CPM)
BUS VER 8.00
LETTERIGHT
COBOL-80
WORD-STAR
CBASIC

MAGIC WAND
T/MAKER

BUS VER 9.00
UTILITIES

CALL ONLY BY APPOINTMENT AT 55 BEDFORD COURT MANSIONS,
BEDFORD AVENUE, LONDON W.C.1. TELEX 892031 TWC G

PRACTICAL COMPUTING June 1982

120.00

155.00
975.00
100.00
320.00
250.00

75.00
190.00
150.00
975.00

75.00
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éé ECOMMENDED SYSTEMS . . . EX VAT INC VAT

FESTIRLING 77-68°, 6809 Based Kit System,on 8" x 8" PCB’s.

HI 6809 CPU BOARD:; 1K RAM. 2K EPROM Socket (2716), :

H RS 232 & TTL serial interface, 8 bit parallel I/O port, 77 way bus.  10.43  12.00

VDU BOARD; 40 x 24 memory mapped, inverse characters,

video ol #ul 8 bit paraillel keyboard input, 77 way bus. 1043 12.00
CASSETTE BOARD; Kansas City CUTS standard, TTL levels, s
300-2400 baud operation, 3.5 x 4.5 board. 5.22 6.00

80 WAY EDGE CONNECTORS; one required per 8 board. 5.00 575 E
78 WAY BACKPLANE: to take edge connectors. 783 9,00
19" CARD FRAME:; to hold backplane and boards. 43.04 4950
SM-BUG: 2K Monitor EPROM, linking CPU with VDU &

keyboard. 20.00 23.00
DESIGN NOTES; construction notes & diagrams for each board. 0.87 1.00
COMPLETE SYSTEM, CPU, VDU, CASSETTE, 109.56 126.00

&Excludlng Power Supply, TV/Monitor, Keyboard & Components)
ull Range of 11 Boards Available, including Disk Controlier,
Parailel Ports, Memory Boards. etc. Send for further details.

FUJITSU, FROM JAPAN.

MICRO-8, 6809 PROCESSOR & KEYBOARD, 868.70 999.00
Twin ‘6809° grocessors 64k RAM, 48k Colour Graphics RAM, s
Cassette. RS-232, Paraliel Printer and Analogue Interfaces,

RGB Colour and B & W Video output. 40 x 20 of 80 x 24 Screen.

32k ROM Basic, Numeric and Cursor control pad. Function Keys.

BMC RGB COLOUR MONITOR 260.00 299.00
14" Screen. with TTL input levels. 8 pin connector supplied.

FUJITSU, DUAL 5 Ya " DRIVES. 1216.52 1399.00
Singte Density, Double Sided. with 656 Kbyte capacity.

Supplied complete with adaptor for Micro-8.

COMPLETE SYSTEM, MICRO-8. MONITOR & DISKS, 234522 2597.00
SOUTH WEST TECHNICAL PRODUCTS CORP — Superb Value from the USA.
SWTPC S/09-64K PROCESSOR. 1347.83 1550.00
6809 based CPU, with 64K RAM. expandable to 512K. with

2 Serial R$-232 & 1 Parallel Printer Port. Can be expanded

to Multi-User system. Standard SS-50c bus.

SWTPC 8212 TERMINAL, 860.87 990.00

12" Intelligent Terminal. with full Keyboard & Cursor Pad.
82 x 20/24 Screen Format. Green Screen. Full Cursor Controls.
RS-232 Senal & Parallel Printer Interfaces. Selectable

FAHISWTPC D-5. TWIN 5 14" DISK DRIVES. 1129.57 1299.00
Single Density. Double Sided Dnves 740 Kbyte Capacity.

Supplied with Fiex3 Operatin 8 stem for $/09-64K.

COMPLETE SYSTEM. PRO! E§SOR. TERMINAL & DISKS.  3338.27 3839.00
SOFTWARE - 6800 & 6809 — on Cassette - 300 Baud, CUTS, S1 Format.

6800 Disassembler. with Move function. 10.00 11.50
6800 Text Editor. with Source Listing. 28.00 32.20
6800 Assembiler. with Source Listing. 28.00 32.50
6800 Text Processor. with Source Listing. 28.00 32.50
6800 Relocator, with Source Listing. 16.09 18.50
6800 8K Basic Interpreter (V2.3). 1522 17.50
6809 Text Editor. with Cassette Routines 60.78 69.90
6809 Macro Assembler, Memory to Cassette. 60.78 69.90
6809 10.5K Basic Interpreter. 60.78 69.90

FLEX9, 6809 Disk Software, on 5% or 8 'Disks.

Configurable Flex, with Text Editor & Assembler 120.00 138.00
Sort/Merge Package, with File Editing Facilities 58.26 67.00
Debu Package a complete 6809 Simuiator 58.26 67.00
Disk Utilities. Additional Commands for FLEX 46.96 54.00
Text Processor. for Text Formatting 58.26 67.00

Text Editor & 680076809 Macro Assembler 69.57 80.00
Disk & Memory Diagnostics. Further FLEX Commands 5217 60.00
Extended Basic. Advanced Business Basic for 6809 75.65 87.00
Pascal. 6809 Machine Code Compiler 14522 167.00

RMS, A Record Management System for 6809 14522 167.00
4 Tabula Rasa. Financial Reporting Package 120.00 138.00
Stylograph. The Complete Word-Processing Package 173.04 199.00

Micro-Modeller, Now Available for FLEX9 69478 799.00

?bHARP MZ-80A 477.39 549.00

Now in stock. the latest SHARP MZ-80A Personal Computer. 48K.
Screen, Cassette & Sound.

APPLE SYSTEMS

Full Range of APPL Range of APPLE I1.Systems in Stock. together with a
L Hwide range of Business and Leisure Software.

© Come and try any of our systems or make use of our mail order service.

® All prices include carriage charges within the mainiand UK.

@ Alf prices are correct at ime of é;oing to press and subject to availability.

@ Send for our latest price list and catalogue covering our vast range.

@ Further information is available on all the producits listed, send for details.

He Store opening hours — 9.30 to 5.30 ~ Monday to Saturday — Access & Visa.

a" . STIRLI G MICROSYSTEMS LTD - THE '6809° HARDWARE & SOFTWARE
TORE.
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241 Baker Street, London NW1 6XE. Telephone: 01-486 7671.
® Circle No. 112
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TEXAS INSTRUMENTS
HOME COMPUTER STOCKISTS

ABERDEEN Dixons ALTRINCHAM Boots ASHFORD
Rumbelows BARNET Rumbelows BASILDON Rumbelows
BASINGSTOKE Boots BATH Boots, Microstyle BEDFORD
Carlow Radio, Rumbelows, Boots, Comserve BILLERICAY
Rumbelows BIRKENHEAD Dixons BIRMINGHAM Dixons,
Comet, Hewards Home Stores, Boots BLACKPOOL Boots
BLETCHLEY Rumbelows BOREHAMWOOD Rumbelows
BRADFORD Ackroyd Typewriters BRAINTREE Rumbelows
BRENTWOOD Rumbelows BRIGHTON Gamer, Boots BRISTOL
Dixons BROMLEY Rumbelows, Boots BROMYARD Acoutape
Sound CAMBRIDGE Rumbelows, Dixons, Heffers
CANTERBURY Rumbelows, Dixons CARDIFF Boots, Dixons,
Computer Business Systems CARLISLE Dixons CHELMSFORD
Dixons, Rumbelows CHESTER Boots CHINGFORD Rumbelows
COLCHESTER Rumbelows CORBY Computer Supermarket
CREWE Midshires CROYDON Boots, Dixons, Aliders
DARTFORD Rumbelows DERBY Datron Microcentre, Boots
DORRIDGE Taylor Wilson DUNSTABLE Rumbelows
EASTBOURNE Rumbelows EDINBURGH Robox, Esco, Texas
Instruments, Dixons, B.E.M. ENFIELD Rumbelows EXETER Peter
Scott, Boots, Dixons GLASGOW Boots, Esco, Robox, Dixons
GT. YARMOUTH Rumbelows HANLEY Boots HARLOW
Rumbelows HATFIELD Rumbelows HEMEL HEMPSTEAD
Rumbelows, Dixons HITCHIN Rumbelows HODDESDON
Rumbelows HULL Radius Computers, Boots, Dixons, Peter Tutty
ILFORD Boots IPSWICH Rumbelows KINGSTON Dixons
LEEDS Dixons, Boots, Comet LEICESTER Dixons, Boots
LEIGHTON BUZZARD Computopia LETCHWORTH
Rumbelows LINCOLN Dixons LIVERPOOL Dixons, BE.C.
Computerworld LONDON: Balham Argos Bow Rumbelows
Brent Cross Dixons, Boots Camden Town Rumbelows City
Road Sumlock Bondain Clerkenwell Star Business Machines
Curtain Road Eurocalc Ealing Adda Computers EC1 Argos
Edmonton Rumbelows Finchley Road Star Business Machines
Fulham Mondial Goodge Street Star Business Machines
Hackney Rumbelows Hammersmith Dixons Hendon
Futurtronic Holborn Dixons Hounslow Boots Kensington High
Street Video Palace Knightsbridge Video Palace, Harrods
Loughton Rumbelows Marble Arch Star Business Machines
Moorfield Dixons Moorgate Star Business Machines New
Bond Street Dixons NW1 Mountaindene Oxford Street
Selfridges, HMYV, Dixons Regent Street Star Business Machines
Tottenham Court Road Landau, Eurocalc Victoria Street
Army & Navy Wandsworth R.EW. Wood Green Boots,
Rumbelows Woolwich Rumbelows LUTON Dixons, Rumbelows
MAIDSTONE Dixons, Boots, Rumbelows MALDON Rumbelows
MANCHESTER Orbit, Boots, Dixons MIDDLESBROUGH Boots,
Dixons MILTON KEYNES Rumbelows, Dixons NEWBURY
Dixons NEWCASTLE Boots, Dixons NORTHAMPTON Dixons
NORWICH Dixons, Rumbelows NOT TINGHAM Bestmoor,
Dixons, Boots ORPINGTON Rumbelows OXFORD Science
Studio PETERBOROUGH Boots PLYMOUTH J.AD,, Dixons
PORTSMOUTH Boots, Dixons POTTERS BAR Rumbelows
PRESTON Dixons RAMSGATE Dixons RAYLEIGH Rumbelows
READING Dixons RENFREW Comet ROMFORD Rumbelows,
Dixons RUSHDEN Computer Contact SANDY Electron Systems
SCARBOROUGH Video+ SHEFFIELD Datron Microcentre,
Dixons, Video+, Wigfalis SITTINGBOURNE Rumbelows
SLOUGH Boots, Texas Instruments SOUTHAMPTON Dixons,
The Maths Box SOUTHEND Rumbelows, Dixons ST. ALBANS
Rumbelows STEVENAGE Dixons, Rumbelows STRATFORD
Rumbelows SUDBURY Rumbelows SWANSEA Dixons
TONBRIDGE Rumbelows WALTHAM CROSS Rumbelows
WALTHAMSTOW Rumbelows WARE Rumbelows
WARRINGTON Boots WATFORD Computer Plus, Computer
Centre, WELWYN GARDEN CITY Rumbelows WETHERBY Bits
& Pieces WOLVERHAMPTON Dixons WOODFORD Rumbelows
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TEXAS INSTRUMENTS

You can’t get a Home Computer
from Texas Instruments under 16 K RAM.

Make the right move into computing
with the Home Computer from Texas
Instruments. It gives you a large combined
RAM/ROM capacity up to 110 K Byte and
the ability to expand with a full range of
peripherals and software. So as your know-
ledge of computers increases the TI Home
Computer will grow with you.

Just compare the versatility of the TI
Home Computer with its price —you’ll find
it real value for money that will prove to be
a good long term investment.

The TI-99/4A is a sophisticated com-
puter designed not only for the beginner
with its ease of operation, but also for the
professional with its vast computing power
through a 16 bit microprocessor. And it
simply plugs into an ordinary household

set.

With its high resolution graphics with
32 characters over 24 lines in 16 colours
(256 x 192 dots), 3 tones in five octaves plus
noise, and BASIC as standard equipment
and options such as other programming
languages - UCSD-PASCAL, TI-LOGO
and ASSEMBLER -and speech synthesis,
you’ll find that the TI 99/4 A more than
compares with the competition. Especially
when the starting price 1s £340 or less.
When you want to solve problems there are
over 600 software programs available
worldwide - including more than 40 on
easy-to-use Solid State Software” Modules.

After all, from the inventors of the

microprocessor, integrated 0
circuit and microcomputer, U
1t’s only natural to expect

high technology at a realistic
price.

We’ll help you do better.

TEXAS INSTRUMENTS

@ Circle No. 113
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Made simple...

Made simple...

Choosing a computer is...

PROCESSING

Made simple...

SERVICE
AnD
BACK-UP

Made simple...

Choosing acomputer is more than just

choosing a computer. That is, it's a lot more than just hardware. Mind you, PET

stacks up very well when it comes to the computer itself. Because at

Commodore we've been involved with microcomputers for over 20 years — in
fact, many other manufacturers pay us the compliment of using our microchip

for their own computers.

So, when you choose PET you know you have a
microcomputer that everyone in the business admires and
respects.

.. choosing software ... Our software programs live
up to the quality of our computer. The range, from both
Commodore and specialist suppliers, covers everything from
word processing, stock control and payroll to accounting and
information processing. As well as specialist applications for
education and the sciences.

R T Y
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CHOOSINGA COMPUTER
MADE SIMPLE

FOR
EDUCATION

Made simple...

IMPROVING
On PET

Not so simple

For light relief, we've a pretty impressive range of games and other
brain-teasing packages.

.. choosing value .. . Our computers start at under £200 and go

through to £8000 — which will buy you a business system. The extent of our
range makes sure that you'll easily be able to choose the right computer for
your individual needs.

..choosing a dealer . . . As you can see, you do

get nationwide dealer back-up with Commodore.
What'’s more, many of our dealers have specific
expertise — which means they can advise on anything
from business systems to specialist technical
applications. So, if your particular problem is of a highly
specialised nature, it may be best to contact our
Information Department direct. They will then
recommend the dealers who understand — and who
speak your kind of language.

..choosing your computer ...t all

adds up. By choosing a PET you can find out how

you can benefit from our experience.

Send to: Commodore Information Services,
675 Ajax Avenue, Slough, Berks. Tel: Slough 79292

I'd like to know how Commodore could make choosinga e

computer simple for me.

Name i __Position
X Nature of Business I —
Company. - - =
I Address_ N
—— wAlelhs.....0 2 _ L,

20PR4 I

COMMODORE PET
Quite simply, you benefit
from our experience

Come and see us at the Third International
Commodore Computer Show

3rd-5th June, Cunard Hotel, Hammersmith
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Commodore Official Dealer List

LONDON
AddaWil
01-579 5845

) Computer Systems W1
01-636 3863
Logic Computer Systems SW1
01-2221122/5492
Merchant Systems Ltd EC4
01-5836774
Micro Computation N14
018825104
Microcomputer Centre SW (4
01-8787044/77
Sumlock Bondain Ltd ECI
01-2500505
Informex-London Ltd SEI3
01-31842137
CSS {Systems) Lrd EB
0§-2549293
Meares Consultants Ltd NW3
01-431 M410

SURREY & MIDDLESEX
Douglas Moore Ltd Kingston-Upon-Thames
01-549 212}
Micro Facilities Ltd Hampton Hill
01-979 4546/941 1197
PPM Led Woking
04867-801 H 1
Datalect Computers Ltd Croydon
01-680 3581
Datalect Computers Ltd Woking
04862-25995

nson Microcomputers Camberiey
0276-20446
W:g;;Corrwers Ltd Caterham
088349235

Cream Computer Shop Harrow
018630833
Da Vinci Computer Shop Edgware
01-9520526
L & | Computers Stanmore
01-204 7525/206 0440
KENT, SUSSEX & HAMPSHIRE
Amplicon Micro Systems Brighton
0273-562163/608331
Business Electronics Southampton
0703-738248
HSV (Microcomputers) Ltd Hants
0256-62444/0703-331422
Millhouse Designs Ltd Alton
042-084517
The Computer Room Tonbridge
0732-355962
Scan Comguled Storrington
09066-5432
ESSEX
Dataview Colchester
0206-865835
CSSC Led iford

*01.554 3344
DDM Brentwood
0277-229379
Suart R Dean Ltd Southend-on-Sea
0702-62707
BERKSHIRE, BUCKINGHAMSHIRE,
OXFORDSHIRE & WILTSHIRE
Commonsense Business Systems Ltd High Wycombe
049440116
Orchard Computer Services Wallingford
0491-35529
Wymark Micro-Computer Centre Salisbury
04254-77012
Alphascan Ltd Banbu
029575-8202
] R Ward Computers Ltd Milton Keynes
0908-562850

The Computer Shop Oxford
0865-722872

Kingsley Computers High Wycombe
0494-449749

HERTFORDSHIRE & BEDFORDSHIRE
Alpha Business Systerns Ware
0920-68926

Bromwall Data Services Old Hatfield
07072-60980/63295

Computer Pius Watford
0923-33927

HB Computers (Luton) Ltd Luton
0582-454466

Photo Acoustics Watford

0923-40698/32006

MMS Led Bedford

0234-40601

Brent Computer Systems Rickmansworth
87-71306/70329

EAST MIDLANDS, SOUTH HUMBERSIDE &
DERBYSHIRE

er Clark (Business Systems) Ltd Leicester
0533-20455

Arden Data Processing Leicester
0533-22255

Betos Systems Ltd Notungham
060248108

Caddis Computer Systems Ltd Hinckley
0455-6 13544

EAST ANGUA, LINCOLNSHIRE &
NORTHAMPTONSHIRE

Arden Data Processing Peterborough
073347767

HB Computers Ltd Kettering
0536-520910

Sumilock Bondain Ltd Norwich
0603-26259/614302

WEST MIDLANDS, STAFFORDSHIRE &
WARWICKSHIRE

Joseph Ware Associates Binmingham
021643 8033

Camden Electronics Ltd Birmingham
0217738240

Micro Associates Birmingham

021-328 4574

Taylor Wikson Systems Dorridge. Solihull
05645-6192

Wahers Computer Systems Ltd Stourbnidge
03843-7081 t

CBS Consuhants Ltd Birmingham
0217720181

Peach Data Services Burton-on-Trent
020344968

Computer Servces Midiands Ltd Birmingham
021-3824171

Business Equipment Rermais Ltd Rugby
0788-65756

Business Equipment Rentaks Ltd Coverry

0203-20246

NORTH WALES, CHESHIRE & MERSE YSIDE
Rocidff Micro Computers Mold 3

0352-59629

North Wales Computer Services Colwyn Bay
0492-33151

Office & Business E (Chester) Ltd O Ty
0244816803

Catlands Information Systers Wilmslow

0625-527166

Rocklff Micro Computers Liverpool
051521 5830

Stack C r Services Bootle
051-933551 1
MANCHESTER

Cytek (UK) Ltd Oid Trafford
0618724682

Executive raphic Manchester
061-228 163

Sumlock (Manchester) Ltd Manchester
061834 4233

D Kipping Safford

061834 63679

Comy Ltd Manchester
061 «3]1 476t

LANGASHIRE

Preston Computer Certre Preston
0772-57684

Tharstern Ltd Burnley

0282-813299

YORKSHIRE & HUMBERSIDE
Ackroyd Typewrter Co Ltd Bradford
0274-31835

Alcor Cur?n.er Systems Ltd Huddersfield
0484-512352
Dears

Computer Services Leeds
0532452966

Holbrook Business Systems Sheffield
0742484466

Holdene Lud Leeds

0532459459

Yorksture Electronics Morley
0532-522181

Computer Centre (Sheffield) Ltd Shefheld
0742-535¢9/58873]

Microprocessor Services Hull
0482-23)46

Ram CmTuur Services Ltd Bradford
0274-391166

NORTH EAST

Curne & Maughan Gateshead
0632-774540 -

Dysons Instruments Houghton-Le-Spring
0783-260452

Intex Datalog Ltd Eaglescirfie
0642-781193

Key Computer Services Ld jesmond
06;14" SI1S7

AVON, WALES & WEST COUNTRY
Cakulator Services & Sales (Brstol) Lud Bristol
0272-77945273 :
Computer Supplies {Swarsea) Sketty
0792-290047 3

McDowelt Kraggs & Associates Worcester
0905-28466

Somerset Business Computers Taunton
0823-52149

Milequip Ltd Gloucester

0452411010

Reeves Compurers Ltd Carmarthen
0267-32441/2

Sigma Systems Led Cardif
0222-21515/34869

ves Computers Newport
0633-21233172

Computer Shack Ltd Chehenham
0242-584342
Midland Micro Stourport-on-Severn

Radan Computational Ltd Bath

0225-3)8483

DEVON & CORNWALL

AC Systems Exeter

0392-7118

Devon Pagnton

0803-52630

Jefirey Martin Computer Services Ltd Truro

0872-71626

AC Systems

0752-260861

JAD Integrated Services (Plymouth) Ltd Plymouth

0752-662616/29038

SCOTLAND

Ayrshre Office Services Ltd Kilmarnock

0563-24255/2055 1

Holdene Microsystems Ltd Edinburgh

031-557 4060

Robox Office Equipment Ltd Glasgow

041-22( 84134

Gate Mxrosystems Ltd Dundee

038228194

Gate Microsystems Ltd Glasgow

041-221 9372

Mac Mro Ltd Inverness

0463-712774

EIRE & NORTHERN IRELAND

Northern Ireland Computer Certre Ca. Down

02317-654879

Crowiey Computers Ltd Dublin 2

0001 -600681

Cork Microcomputer Systerms Cork

Cork 20252720259 B

CDS Compuung Ltd Cork

Cork 23922

QTH Electronics Dunlaoire

Dunlaoire 803358

Microcomputer Systems Ltd Limerick

Limerick 46755

Software Development Services Led Dublin 4

Oublin 685 755 )
Computers Gaiway

Galway 67156/67157

Microsotve Dublin |4

Darblin 864558 .

Computer Science Ltd Dublin &

DOublin 966204

ISLE OF MAN

Resource Plansing Ltd Douglas

0624424778

@ Circle No. 114
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Don’'t spend
more than £500
on a Local Area

Network until
you know about
Clearway

Clearway brings the benefits of Local Area
Networking to you at very low cost. So if
you're thinking about a networking system
be sure to find out more about Clearway.

v e couponnow T4 ke

for full Information =
I'm Interested in Developments Limited,
Clearway —the low Lynchford House,
. Lynchford Lane,
cost Networking System, Famborough, Hampshire

GU14 6JA
please send me detaills. Telephone: Farnborough

{0252) 546213
Telex: 858893 Flete! G

PC6.82

NamM® . . ittt ittt ttaentaatatacansasasassaraaans

Position . .

Address . .

VS EE A G 6o o0 a0 o oSN, 6 600 na 00 na0aco0

Send to: Real Time Developments Limited,
Lynchford House, Lynchford Lane,
Farnborough, Hampshire GU14 6JA

® Circle No. 115
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“The best value for moneyonthe
small business systems market”

== Which Computer? Magazine

SUPERBRAIN

A smart, fully self-contained
desk-topunit— that’s the
SUPERBRAIN microcomputer.
It will operateasacomplete
business system,as a word
processor (allied toahigh
quality printer)andasan
intelligent terminal.

® 320K,680K and 1.5 MBdiscdrives
@ Widerange of standard packages
@ Fullgraphicsfacility

@ Nationwide dealer network

® Hard Discs available
too — integral or separate

SUPE?BRN N isideal for both firsttime buyersneeding ageneral purpose machine, and for
users wishing toupgrade froma personal microcomputersystem. Its CP¢M operating system will handle the most sophisticated
programs. Twin Z80 microprocessorsand an RS$232 communications port make it easy toextend the system in the future.

The Icarusdealer network

ABRAXAS COMPUTER
EMPLOYMENT, 357 Euston Road,
LONDON NW1 3AL.

Tel: 01 388 2061

A.P.LTD, Maplc House, Mortlake
Crescent, C] TER CH3 SUR.
Tel: 0244 46024

BASIC BUSINESS SYSTEMS,
61 Loughborough Road, WEST
BRIDGEFORD, Nottingham.
Tel: 0602 819713

BUSINESS INFORMATION
SYSTEMS, 602 Triumph House,
189 Regent Street, LONDON.
Tel: 01 437 1069

BORDER COMPUTING LTD,
Dog Kennel Lane, BUCKNELL,
Shropshire. Tel: 054 74 368

CAMBRIDGE MICRO
COMPUTERS, Cambridge Scienc:
Park, Milton Road, CAMBRIDGE.
Tel: 0223 314666
COMMONSENSE COMPUTING
LTD, P.O. Box 7, BIDEFORD,
Devon. Tel: 02372 4795

COMPUTECH SYSTEMS,
168 Finchley Road, LONDON,
NW3 6HF. Tel: 01 794 0202

CONQUEST COMPUTER SALES
LTD, 92 London Road, BENFLEET,
Essex. Tel: 03745 59861

CULLOVILLE LTD, Thornfield,
Woodhill Road, SANDON,
Chelmsford, Essex. Tel: 024 541 3919

DATAPROFILE, Lawrence Road,
Green Lane, HOUNSLOW,
Middlesex. Tel: 01 572 6381

DATA WARE, 48 Eaton Drive,

KINGSTON, Surrey KT2 7QX.
Tel: 01 546 2984

DAYTA, 20b West Street, Wilton,
SALISBURY, Wilts. Tel: 0722 74 3898

DRAGON SYSTEMS LTD,
37 Walter Road, SWANSEA,
W. Glam. Tel: 0792 749486

DUPLEX COMMUNICATIONS,
2 Leire Lane, Dunton Bassett,
Lutterworth, LEICESTERSHIRE.
Tel: 0455 209131

EASIBEE COMPUTING LTD,
133/135 High Street, LONDON
E6 |HZ. Tel: 01 471 4884

ESCO COMPUTING LTD,

154 Cannongate, EDINBURGH.
Tel: 031 557 3937

ESCO COMPUTING LTD,
40a Gower Street, GLASGOW
GS| |PH. Tel: 041 427 5497

EFFICIENT BUSINESS SYSTEMS,
9 Clarcnce Street, BELFAST |,

N. Ireland. Tel: 0232 647 538

E.M.G. MICROS 30 Heathficld Road,
CROYDON, Surrey. Tcl: 01 688 0088

EMTEK COMPUTERS LTD,
102 Queen Street, NEWTON ABBOT,
Devon. Tel: 0626 62389

B. FITTON, 97 Melbourne Road,
ROYSTON, Herts. Tel: 0763 41949

FOREST ROW COMPUTERS,
53 Feshfield Bank, FOREST ROW,
East Sussex. Tel: 034 282 4397

G.T. OFFICE SYSTEMS, 12 Clovelly
Road, LONDON WS SHE.
Tel: 01 567 9959

G.1.C.C., P.O; Box 519, Manama,
Bahrain.

JAEMMA LTD, Unit 24, Lee Bank
House, Holloway Head, Lee Baok,
BIRMINGHAM. Tel:021 643 1609

JENNINGS COMPUTER
SERVICES, 55/57 Fagley Ruad,
BRADFORD,

W. Yorks. Tel: 0274 637867

KENT BUSINESS SYSTEMS LTD,
85 High Street, Ramsgate, Kent.
Tel: 0843 687816.

LONDON COMPUTER CENTRE,
43 Grafton Way, LONDON W1.

Tel: 01 388 5721

M.G. ENTERPRISES, 32 Ruc Victor
Hugo, 92800 Puteaux, France.

MASS MICROS, Wellson House,
Brownficlds, WELWYN GARDEN
CITY, Herts. Tel: 96 31736

MICROAGE LTD, 53 Acton Road,
LONGEATON, Nottinghamshire.
Tel: 06076 64264

MICROSERVE LTD, 811 Kennedy
Way, Pelham Road, IMMINGHAM.
Tel: 0724 849 696

MICROCARE COMPUTINGLTD,
18 Hawarden Road, NEWPORT,
Gwent. Tel: 0633 278040

MICROCOMPUTER
CONSULTANCY, Lyngen, Oldhill
Wood, Studham, DUNSTABLE,
Beds.

NASTAR COMPUTER SERVICES
LTD, Ashton Lodge, Abercrombie St.,
CHESTERFIELD. Tel: 0266 207048

OMEGA ELECTRICLTD,
Flaxley Mill, Flaxley Road,
gﬁlTCHELDEAN,Glos. Tel: 045 276

PROTOCOL COMPUTER
PRODUCTS, 49 Beckenham Lane,
Shortlands, BROMLEY, Kent.

RANMOR COMPUTING LTD,
Nelson House, 2 Nelson Mews,
SOUTHEND-ON-SEA.

Tel: 0702 339262

ROGIS SYSTEMS LTD, Kcepers
Lodge, Frittenden,

NR. CRANBROOK, Kent.

Tel: 058 080 310

S.D.M. COMPUTER SERVICES,
Broadway, BEBINGTON, Merseyside
L63 SND. Tel: 051 608 9365

S.M.G. MICROS, 39 Windmill Street,
GRAVESEND, Kent. Tel: 0474 55813

Forfurtherdetails, or ifyouwant

Computer Systems Ltd.

to becomea dealeryourself, contact:

SAPPHIRE SYSTEMS, 19-27 Kents
Hill Road, BENFLEET, Esscx.
Tel: 03745 59756

SISCO LTD, 4 Moorfields,
LONDON, EC2Y 9AA.
Tel: 01 920 0315

SORTFIELD LTD, E. Floor,
Milburn House, Dean Street,
NEWCASTLE-UPON-TYNE.
Tel: 0632 329593

SPOT COMPUTER SYSTEMS
LTD, New Street, Kelham Strect
Indus. Estate, DONCASTER,

S. Yorks. Tel: 0302 25159

STAG TERMINALSLTD, 30
Church Road, Teddington, Middlesex.
Tel: 01943 0777

STUKELEY COMPUTER
SERVICES, Barnhill, STAMFORD,
Lincs. Tel: 0780 4947

TERMACRE LTD, 126 Woodwarde
Rd., LONDON SE22 8TU.
Tel: 01 693 3037

THAMES VALLEY COMPUTERS,
10 Maple Close, MAIDENHEAD,
Berks. Tel: 0628 23532

TURNKEY COMPUTER
TECHNIQUE, 23 Calderglen Road,
St. Leonards, EAST KILBRIDE.
Tel: 03552 39466

THE COMPUTER ROOM, 87 High
Street, TUNBRIDGE, Kent.
Tel: 0732 355962

WELSH BUSINESS SYSTEMS-

LTD, | Windsor Chambers, Windsor
Arcade, PENARTH. Tel: 0222 700059
WORD PERFECT, Old Town Hall,

Box 148, READING, Berkshire.
Tel: 0734 589068

Icarus Computer Systems Ltd. Deane House 27 Greenwood Place London NW5 1NN Tel: 01-485 5574 Telex: 264209

@® Circle No. 116
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SEEMS LIKE WONDERLAND

sounds like Thomson?”’

Chorus: Tomson here Miss! Tomasson, if you please Miss! My

names Thomass in. . ..

Alice (reviewing her 80,009-Rccords): “Now, which of you

INFORMATION MANAGERS
Are the flavour of ‘82

SUPERFILE

Is an advanced, elegant, home-grown
package that gives: '

speed

flexibility

security

unique phonetic matching

an interface to any CP/M language
multi-user capability (the first in the
world)

SUPERFILE is a 12K package in Z80 code
for any CP/M machine — Xerox, Apple
(with Z80 card), Osborne, Superbrain,;
multi-user on Equinox under Turbodos,
DC4 under MP/M etc.

Two advanced end-user packages are
available: SUPERFORMS lets the non-
specialist design, store and use screen
Forms. to enter information, retrieve it
and do calculations. Half a dozen Forms
— which take only an hour to set up —
can do all a small company’s book keep-
ing. Tailored software at package prices!
SUPERTAB for tabulated Reports,
address labels, Mail Merge compatible
files. (Ready: June 1982)

One-off prices: ' '

SUPERFILE £175
MULTI-USER 800
SUPERFORMS 75
SUPERTAB 75
DEMO DISK 20
MANUAL ALONE 10

4,
e
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Software dealers:

A BRITISH
(and much better)
ALTERNATIVE

Are you sick of having to say: “I'm very
sorry — they're stuck at the airport” “‘I'm
very sorry — we’ll get on to California
right away” “I'm very sorry — we'll ring
you next week’’

If you could do without:

Slow deliveries

Poor support

High prices

User-hostile software

Then you might try calling Southdata.

We can give you:
Immediate deliveries
Instant support

Low Prices

Terrific Discounts

Remember — the SUPERFILE package
gives you Tailored Software at Package
Prices.

Southdata Ltd

10 Barley Mow Passage, London W4 4PH
01-994 6477 Telex 8811418

PRACTICAL COMPUTING June 1982
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find anywhere.
PACKAGE SYSTEMS NET
Apple Executive System 1950.00
Apple Top Secretary System 2150.00
Apple Education System 1425.00
APPLE HARDWARE
Apple 48K Video Output only 625.00
16K Add on 45.00
Disk Drive with Controller {16 sec) 345.00
Disk Drive without Controlter 275.00
ACCESSORIES .
Programmers Aid 1 25.00
Auto Start ROM Pack 33.00
Graphics Tablet 399.00
Appletel System 525.00
TV Modulator 14.00
INTERFACE CARDS
Prototype/Hobby Card 12.00
Parallel Printer Card 79.00
Communications Card 100.00
High Speed Serial Card 90.00
Centronics Card 100.00
Integer Card 90.00
Language Card 95.00
Controller Card 95.00
Eurocolour Card 65.00
IEEE-48 Card 200.00
16K RAM Card (48K to 64K) 60.00
SOFTWARE
Disk Utility Pack 12.00
Apple Post Program 27.00
The Shelt Games 15.00
Elementary My Dear Apple 16.00
Apple Bowt Diskette 13.00
3.3 Operating System 34.00
DOS 3.3 Tool Kit 41.00
Appie \riter 1.1 34.00
Stellar Invader 13.00
Apple Plot 34.00
Apple Adventure 19.00
APPLE DISTRIBUTED SOFTWARE
The Go Between {Centronics) 26.50
Micro Modeéller 375.00
Visicalc 3.3 105.00
VisiFile 135.00
VisiPilot 95.00
VisiTrend/VisiPilot 135.00
VisiTerm 80.00
VisiDex 105.00
Desktop Plan | 105.00
LANGUAGES
Pascat Language System 225.00
Appte Pilot 75.00
Apple Fortran 95.00
CIS Cobol with Forms -2 410.00

P gy o G e Spahy) By

Apple, Atan and.N
at ha.rd-checke

VAT
292.50
322.00
213.75

93.75

6.75
51.75
41.25

3.90
4.95
59.85
78.75
2:10

1.80
11.85
15.00
13.50
15.00
13.50
14.25
14.25

9.75
30.00

9.00

1.80
4.05
2.25
2.40
1.95
5.10
6.15
5.10
1.95
5.10
2.85

398
56.25
15.75
20.25
14.25
20.25
12.00
15.75
15.75

33.75
11.25
14.25
61.50

*Hardware or software, you don’'t have <&
to shpp aroynd. We continually check <

all our prices and we're certain. I
they are as competitive as you will

TOTAL
224250
2472.50
163875

718.75

51.75
396.75
316.25

29.90
3795
458.85
603.75
16.10

13.80
90.85
115.00
103.50
115.00
103.50
109.25
109.25
74.75
230.00
69.00

13.80
31.05
17.25
18.40
14.95
39.10
47.15
39.10
14.95
39.10
21.85

30.48
431.25
120.75
155.25
109.25
155.25
92.00
120.75
120.75

258.75

86.25
109.25
471.50

&

PRINTER & ACCESSORIES
Silentype Printer
10 Rolls Thermal Paper

VIDEOQO MONITORS

BMC 12" Green Screen
9" Black & White Monitor
Cables

OTHERITEMS
Z80 Softcard

ATARI

400 16K Computer

800 16K Computer

410 Tape Recorder

810 Disk Drive

822 Thermal Printer

825 80 Colymn Printer
850 RS 232 interface

16K Ram Upgrade
Conversational French
Conversational German
Conversational Spanish
Conversational Italian
Assembler Editor Rom
Visicalc

Word Processor

Video Computer System

NEW — N.E.C. PC 8000 SERIES

PC 8001 Keyboard

PC 8011 Expansion Unit
PC 8012 1/0 Unit

PC 8023 Dot Matrix Printer
PC 8031 Floppy Disc Drive

PC 8041 12" Green or Amber Monitor
PC 8043 12" High Resolution CRT

Colour Monitor

dpri

HARDWARE
GUARANTEE

Al advertised products are
guaranteed one year from date of
purchase against defects in materials
and workmanship.

During the guarantee period,
Metrotech will repair or replace, at no
extra charge, components that prove
defective ~ providing that the product is
returned, shipping or postage prepaid,
stating when bought and enclosing
proof of purchase.

This guarantee does not apply if, in
the opinion of the Company. the
product has been damaged by
accident, misuse or misapplication.

EC

3 ¢

ces

NET VAT TOTAL
170.00 2550 19550
28.00 4.20 32.20
120.00 1800  138.00
100.00 1500 115.00
5.00 0.75 5.75
NET VAT TOTAL
170.00 2550 195.50
250.00 3750 287.50
500.00 7500 575.00
42.61 6.39 49.00
260.00 39.00 299.00
200.00 30.00 230.00
400.00 6000 460.00
110.00 16.50 126.50
52.13 7.82 59.95
28.26 4.24 32.50
28.26 4.24 32.50
28.26 4.24 32.50
28.26 4.24 32.50
30.39 4.56 34.95
105.00 15.75 120.75
78.22 11.73 89.95
69.56 10.43 79.99
500.00 75.00 575.00
407.83 61.17  469.00
346.96 5204 399.00
326.08 48.91 375.00
543.48 8152 625.00
129.57 19.43  149.00
477.39 71.61 549.00

CONDITIONS OF
BUSINESS.

We accept cheques or Access,

Barclaycard, American Express and
Diners Club Cards. All prices,
specifications and terms are subject
to change without notice at the
discretion of the management. All
offers subject to availability.

Prices correct at time of going
to press. E. & OE.

Hardware Post and packaging
subject to confirmation.

|3 EEY
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New CP/M software

at hard to beat p_rices

WORDSTAR 3

WORDSTARI Version 3.xx has now
been released. New features include: column
move capabilities, horizontal scroliing —up to
240 columns and even clearer menus. Also
released is MicroPro‘s own spelling checker —

SPELLSTAR.

WORD-STAR 3.xx £195/£30
MAILMERGE 3.xx (optional) £55/£10
SPELLSTAR [optional) £105/£10

IN ADDITION METROTECH SUPPLIES A TRUE
ENGLISH DICTIONARY, REPLACING U S.
\WORDS WITH ENGLISH.

=1 * RECORDS
MANAGEMENT

Ideal for office records including
personnel, stock, clients and accounts.
Features inciude:

® Comprehensive calculation

Record selection on updates and reports
Fuli sorting facilities

WORDSTAR INTERFACE —for selective

mailing.
£345/£25

COMPSOFT DMS
* MICROPLAN

If you have any problem that you
would normally solve with a pen, paper and a
calculator, then MicroPlan will help you.
MicroPlan will perform most types of caicu-
lations working on rows and columns, as well
as advanced financial analysis.

MICROPLAN £245/£20
CALCSTAR

CalcStar is MicroPro’s new electonic Spread
sheet and financial modeilling Program-a
sophisticated, yet easy to use calculating and
planning tool. CalcStar also links with
WordsStar, so you can easily include your final
calculations within your report.

CALCSTAR £120/£30

LANGUAGES/UTILITIES

SUPERSORT | £105/£20
WORD-MASTER SUPERIOR
TEXT EDITOR S £60/£20

MET/TWAM INDEX SEQUENTIAL FILE

ACCESS IN CBASIC I £55/£20
| CBASIC Il COMMERCIAL

DISK EXTENDED BASIC £75/£30

SBASIC COMPILER

STRUCTURED BASIC £175/£30

MICROSOFT BASIC 80

INTERPRETER £155/£25

MICROSOFT

BASIC COMPILER £195/£25

MICROSOFTFORTRAN 80 £215/£25

MicrRosoFTcosoLgo £315/£25

NEW SUPERCALC BY SORCIM —

SUPER FEATURES OF

SUPERCALC

Accountants, Planners, Engineers, and
Business owners have found Supercalc
mvaluable for day- to—day ‘What if?** as
well as “Now what?* Questions for the
times when the unexpected occurs. And
you certainly don’t need a programmer —
Supercalc is easy to use; it's been designed
to use the minimum number of commands
to get the maximum power. It's self

explanatory. £190

BCPL*

BCPL CINTCODE is a fuil and extended
implementation of the popular Systems
programming language BCPL OINTCODE
gives a dramatic reduction in the space
required for programs, requiring about a third
of the store of fully compiled 280 code.

BCPL £250/£35

MANAGEMENT

SELECTOR li1-C2
An easy to use Information Management

System requires CBASIC Il £185/£30
SELECTOR IV
An advanced Information Management

System, requires CBASIC I} £275/£35
DATASTAR
Powerful data entry, retrieval and

update system £150/£30

COMMUNICATIONS

BiSYNC-80/3780 and BISYNC-80/3270
are full function iBM 2780, 3780 and 3270
emuilators for micro computers. BISYNC-
80/3780 gives you a Remote Job Entry
terminal for the price of a micro!
BISYNC—-80/3270 combines the local
processing power of a micro with a
sophisticated screen capability. Make your
dumb terminal smart!

MET/TTY will connect your micro to a
Timesharing service in simpie teletype
emuilation.

BISYNC—80/3780 £445/£20
BISYNC-80/3270 £445/£20
MET/TTY £145/£20
FINANCIAL REPORTING

REPORT WRITER You input the values. Report
\writer will perform your calculations and
produce areport with your headings, totals

and summaries. £70/€10

GLECTOR General ledger option in Selector Il
requires Selector lIt and CBASIC Il

£125/£30

Newly released software

CB 80 £295/£35

INFOSTAR from MICROPRO TBA
PL/1-80 TBA

A =a T

POINTS TO REMEMBER

® All software is Ex-Stock except MDBS and
available on standard 8" disks or 5” disks for
Vector MZ, Superbrain, Dynabyte and
NEC PC 8000.

@ Prices shown as Software with manual/
Manual only.

® tmIWORD-STAR s a trademark of
Micropro.

® METROTECH are sole UK.
distributors for DYNABYTE
micro-computer systems.

HO\X/ TO ORDER

State disk type and size ® Add 15% VAT
Include £2 per Software item'for Postage
and Packing

Enclose cheque/PO’s payable to
METROTECH

| ETRI

A MEMBER OF THE GRAND METROPOLITAN GROUP

Maiito METROTECH MAIL ORDER,
WATERLOO ROAD, UXBRIDGE,
MIDDLESEX UB8 2YW

CREDIT CARDS Telephone orders welcome
Tel: 0895 58111 Ext 265 or 206

TRADE ENQUIRIES WELCOMED

1 P

At T Pt Lty o o b oy}
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IT"S A
SECRETARY’'S
DREAMY

Yes, Piiceon is the one with the full A4 screen — thats 66
lines of 80 characters displayed in green — so you can
view a full page before you print without eyestrain. Use it
as a unique stand-alone system or as an intelligent
peripheral of a mini or mainframe. Its got a 16-bit 8086
processor, disc storage and runs CP/M-86 — so soft-
ware is no problem. We're the sole UK agents and can
offer a Piiceon to suit your application, together with full
technical back-up. So if you want the highest perfor-
mance in micros at a very reasonable price — come and
see Piiceon at Pall Mall — you won't be disappointed.
We also have Superbrain, Compustarand ACT Series
1 in stock at very attractive prices, together with a full
range of supporting peripherals and software. If there is

‘'S GOT
AN A4
SCREEN!!"

not a software package available off-the-shelf to suit
your needs — don’t worry — our professionals will write
it for you.

Standard software in stock includes Wordstar,
Mailmerge and Spellstar, BASIC-80, FORTRAN-80,
COBOL-80, ALGOL-80, PASCAL M, CIS COBOL, plus
many application packages.

If you already have a system — ask us about our
service and maintenance schemes — they're the best in
the business.

MICRO NETWORKS
60 PALL MALL LONDON 01-839 3701
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INNOVATIVE
TRS 80-GENIE SOFTWARE

MEMDISK

ADDITIONAL DISK TYPE STORAGE FOR UNDER £30!!

One of the most fantastic utilities to hit the market in many a day! MEMDISK literally
creates a disk drive type storage in RAM. It uses many of the extensive sophisticated features of
LDOS in order to achieve this miraculous effect! When the ‘‘drive’’ has been created it may, in
general, be used as any other drive. Commands such as COPY, BACKUP, FREE, DIR, SAVE,
LOAD and DUMP may all be utilised.

Memdisk is an absolute boon for the single drive user. Files may be copied from his single
drive to the drive in memory, disks changed and then copied back. To coin a phrase — the
applications are only limited by the imagination of the user whether you have one drive or
more — after all, you always need another!

There are, of course, some limitations. Chietly, that the maximum size of storage is 27K
usable. The other side of the coin is that this space is user selectable from 1.5K to 27K. Tracks
may be set up in 1.5K or 3K blocks.

Memdisk may be used with Double Density drives without any problem, although the
memory drive itself, of course, cannot be double density. To assure reliability, Memdisk tests
the RAM area which it is going to use before it installs itself.

Best of all, a Memdisk drive is faster than any floppy drive available and it is even faster
than many hard disk drives. Memdisk involves no additiona! hardware of any sort. There is
nothing to align, nothing to clean and nothing to break. It's all software.

Memdisk is available for all Genie machines and the Tandy Model 1 and Mode! 3. It
requires a minimum of one drive 48K RAM and LDOS.

MOLIMERX LTD

A J HARDING (MOLIMERX)

1 BUCKHURST ROAD, TOWN HALL SQUARE, BEXHILL-ON-SEA, EAST SUSSEX.

TEL: [0424] 220391/223636 TELEX 86736 SOTEX G

mj
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus £1 postage.

® Circle No. 120
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APPLE PRICES

C/WP Computer prices are so-low,

we reckon they’re the most competitive

you will find for a standard factory-
fresh Apple with a full 12-month
warranty.

And we’re not just clever at keep-
ing prices down: C/WP are experts in
CP/M and its software. If you already
have a 48K Apple II with two disc
drives it could cost you only £125 to
make it.a CP/ M APPLE.

If you are starting from scratch,
you can buy a complete CP/M APPLE
for under £2,000.

Write or 'phone for our full CP/M
hardware and software list.

If you're hungry for an Apple at
these prices, contact C/WP Computers
on 01-828 3127

C/WP

C/WP Computers
108 Rochester Row, London SW1P 1JP
Telephone 01-828 3127

30

TURN OTHERS
GREEN.

EX-VAT PRICES
C/WPPRICE&  TYPICAL PRICE &

Apple 48K Europlus 879 812
2 Siemens disc drives

with controller 500 650
Microsoft CP/M system

with Z80A processor 180 200
16 K RAM card 70 106
Green screen

monitor 24MHz 110 159
80 column card 170 200
Epson MX 80T printer 290 360
Printer interface 80 92
10 Floppy discs R0 3l

1999 2580
Items available separately at same price.
SOFTWARE FORCP/M
C/WP PRICE & EX. VAT

Wordstar 3.0 200
Wordstar training pack 40
Calcstar 140
dBase II 375
M Fortran 110
CIS COBOL + Forms-2 478
M Basic Compiler 210

® Circle No. 121
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If your business uses computers, the
Willis Disk File is a new idea to save you
time and money. Much miore than just a
storage box, it is a complete filing system
for your flexible disks. It keeps them clean -
avoiding the risk of errors from dust particles
-and lengthens their usefu! life, as well as
keeping them readily to hand.

Disks are stored in 10 sections, each with
an ingenious lift mechanism enabling the
disks to be fan-displayed five at a time using
only the thumb and forefinger.

The file locks for security and prevents
the use or removal by unauthorised
personnel.

We're sure you'll find the Mini Disk File

indispensible for your business and wonder
how you ever did without it.

The Mini Disk File with its cream plastic
base and tinted polycarbonate lid, is also a
handsome modem piece of furniture with the

The new Willis Mini Disk File

Is now open for business.Only £35.

~

(plus VAT)
added advantage of being virtually unbreak-
able. The lid is detachable for easier access if
required and, of course, the desk top neatness
of the file makes it easily transportable.

Do away with old cardboard boxes and
too large filing cabinets. Use the file specially
developed after a careful analysis of business
requirements by Willis, one of Britain’s
leading companies for computer supplies.

Order now or ask for further details. Just
one of the exciting new items from the
1982 Willis Catalogue.

Mini-Disk Files are £35 each plus 15% VAT.
Postage & Packing extra. Cash with order: carriage free.

To: Willis Computer Supplies Ltd, FREEPOST,
PO Box 10, Southmill Road, Bishops Stortford Herts.
I CM23 1BR. Tel: Bishops Stortford (0279) 50649:.
Please send....... (Qty) Mini Disk File(s). | enclose
cheque/postal order made payable to Willis
Computer Supplies for£........... (whichincludes
p&p), or please debit my credit card.

ACCESs[] BARCLAYCARD{]
I CardNo__

Signature__

1 Name

] Addr

Post Code

Pleasc send catalogue and details only [J

Computer Supplies
I For people who know better.

PC6/82

PRACTICAL COMPUTING June 1982

® Circle No. 122
31



COMPUTECH for @§appie

Avuthorised dealer, service centre and
system consultancy

SUCCESS BREEDS SUCCESS!

As authorised dealer and service centre for Apple computers we have acquired extensive experience
of users’ needs and the most cost effective means of satisfying them from the considerable resources
of this popular and reliable machine. Over 1,000 of our financial accounting packages have been
installed. In the process we have have detected areas of special need and opportunities for enhancing
these resources. Our own manufactured hardware and system software have been produced to meet
these requirements. As a result we have compatible products for all configurations of Apple’ll and
ITT 2020 installations - and the new Apple /// !

Apple /// now on demonstration - systems from £1,645
Pro-File 5 MB mass storage for Apple /// £2,256
Computech mass storage for Apple |l and Apple ///, up to 12 MB, from £1,950

COMPUTECH SOFTWARE AND HARDWARE INCLUDES:

Payroll for 350 employees, 100 departments, all pay periods, printed payslips, approved year end
documents, very quick and easy to use, £375. Sales, Purchases and General Ledgers £295 each,
detailed statements. Job Costing and Group Consolidation are amongst many and various applications
of the General Ledger package, which supports values to totals of one thousand million accurate to a
penny! Our Utilities Disk available like other packages in 13 sector or 16 sector format, is widely used for
reliable, error checking, copying, including single drive, and the renowned DPATCH program beloved of
programmers for £20. We have developed a Terminal Utilities package which enables Apple to Apple
and Apple to mainframe communications with local processing and storage as well as Apple to host
communications from the amazingly low price of £130. Our Graphics Utilities program for use with the
Microline and Epson families of printers enable the plain paper production on low cost printers of high
resolution screen pictures, graphs etc. - free with Microlines or £30 separately. Keyboard Driver enables
the use of our Lower Case adaptor with BASIC programs and Applewriter Patches supplied .FREE
with our character generator package (total cost £60) is separately available on disk with documents for
£10. At the same price CAl (convert Apple pictures for ITT) makes binary high resolution picture files
display properly on the ITT 2020. We sell the famous Visicalc for'f111 and have delivered systems using
it to do amazing things like production control, shipping accounts and stocks and shares valuations! The
versatile Applewriter word-processing package at only £39, especially employed with our Lower Case
Character Generator is widely used by people who cannot type to produce word-perfect copy! Experience
with Apple systems has led to the design and manufacture of compatible products with enhanced features
at very favourable prices to satisfy users’ needs. These include the Diplomat Serial Interface which Fas
handshaking capability and switchable options (£80), the Diplomat Parallel Interface which enables the
direct use of text and graphics with the Microline and Epson printers and is a complete ‘plug in and go’
item with gold-plated edge-connector at £80 and has optional direct connection for Centronics 730/737
printers. Our new Diplomat Communications Card at £95 is a sophisticated peripheral especially suitable
for Apple to mainframe communications at high speeds in full duplex mode with switch selectable bit
rates and other options. The Lower Case adaptor is available for Apples (revision 7 and earlier) as well as
ITT 2020, complete with diskette software for £60. It offers true descenders on'screen and the £ sign. We
also have an Optional Character Generator for the ever popular Microline M80 at £15. This provides
£ sign and improved digits and lower case characters with USASCIl special symbols. Our price for the
Microline M80, with graphics, 40, 80 and 132 characters per line, friction, sprocket and teleprinter feed,
is only £295, amazing for this small, quiet reliable ‘look alike’ printer. Tractor option is £40 and Serial
Adaptor £80. The Microline M82, bidirectional printer with both paraliel and serial input is only £345, it
can have an optional 2K buffer, while the Microline M83 full width adjustable tractor 120 cps printer with
similar specification is only £695. Then for all computer users there is the unique Micromux which from
£800 provides up to 16 ports for simultaneous independent serial asynchronous communicationsi Telephone
for data sheets or to arrange a demonstration or for the address of our nearest dealer. Please hurry - the
demand for our products has been such that some have been temporarily out of stock. We offer the
effective low cost solutions you need. Prices exclude V.A.T., carriage and packing.

COMPUTECH SYSTEMS

168. Finchley Road, London NW3 6HP. Tel: 017384 0202

AGENTS THROUGHOUIT THE LK AN OOVE RSB AL
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‘A leading computer
COMPpany proves
that if you've got
something worth
showing,

it's good business *
sensetomake
an exhibition |
of yourself”

A

e SR T B

1
Va

THE THIRD INTERNATIONAL
COMMODORE COMPUTER SHOW OPENS JUNE 3rp

The Commodore Show is one of the finest
opportunities to see the best of today’s micro-
computer systems in action. A wide range that
covers our home colour computer and our
selection of sophisticated business systems as
well asthe latest in software and related
products.

Also we’ll demonstrate just how they can
improve efficiency, whatever line of business
you'rein.

There'll be seminars on education,
communications and a wide variety of business
applications.

Guests include knowledgeable and
interesting people like Jim Butterfield, who's
the foremost authority on the PET and its
capabilities.

All in all, it's the biggest and best
Commodore Show yet, and definitely not to be
missed.

PRACTICAL COMPUTING June 1982

See us at:
The Third International Commodore Computer
Show, Cunard Hotel, Hammersmith, London.

Thursday June 3rd 12am-6pm
Friday June 4th 10am - 6pm
Saturday June 5th 10am - 5pm

For further details ring
@\ JpiE (075379292

675 Ajax Ave, Slough, Berks.

CK commodore

COMPUTER

Quite simply, you benefit
from our experience

@ Circle No. 124
33



Automatic Date /Time Entry. Simply install
the SLC-1 Time Machine between your
computer and terminal and it will automat-
ically log the correct date and time of each
transaction into your computer. The SLC-1
Time Machine will save you money, both
in reduced operator time and the elimina-
tion of costly human errors.

The Time Machine contains a preci-
sion 24-hour clock and a 100-year self-
correcting calendar that automatically
adjust for leap years. Time and date
functions include: hours, minutes, sec-
onds, day, month and year.

But the SLC-1 is more than aclock. It
constantly monitors the out-
put from any computer & M
and provides instant s
responses to a number
of user-defined key

TERMINAL
SMARTER.

phrases. This makes it ideal for use with
unattended process control or data
acquisition systems. And since the Time
Machine is a 6502 microprocessor system,
it adds computing power to any terminal.

The Time Machine is easily installed
without modification to your operating
system. Both RS-232 and 20mA current
loop serial link are provided. And because
it’s battery-supported, the time will always
be correct, even after a power failure.

The single quantity price is only
£550. Ten-digit display option, £80. For
more information or literature on the
SLC-1 Time Machine, contact John
Birkwood Assoc.,
Wyvern House,

49 Station Rd.,

Billingshurst, West
Sussex, RH14 9SE.
Tel: (040381) 3813.

GET INTO THE TIME MACHINE.

DIGITAL PATHWAYS

34
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Word

processing

for the
businessman

of letters:

TRIUMPH ADLER {U.K.) LIMITED
formerly - Adier Business Systems Lig
27. Gosweli Road, Lorkdon ECIM 740
Teiephona: 01-250 1719 Telex 897772

7 A TRIUMPH ADLER

£3135.

Like all Adler products, the Alphatronic is built
to the highest technical standards. It is supported by a
nationwide dealer network whoare on hand just
when you need them, whether it be for advice,
assistance or technical service.

So if you want a word processor (with a free
microcomputer) — Trust Adler.

Price exclusive of VAT.

. = o
| 7

It’s true-not only is the Alphatronic an
impressive word processor but it is also a very
versatile micro-computer.

It produces the kind of typing that keeps the
fussiest of managing directors happy - thanks to
the success proven daisy wheel printer.

You can trust the Alphatronic because it’s from
Adler. It is the only word processing micro-
computer that has a pedigree of superbly made
office products catering to.every conceivable kind
of business requirement.

When used as a microcomputer it can solve your
problems with Accounts, Stock Control, Payroll
and the usual routine office work.

150
‘e

; A TRIUMPH ADLER

Triumph Adler (U.K.) Ltd.,
27 Goswell Road, London ECIM 7A].
Telephone: 01-250 1717.

- Please give me more information on the
the Adler Alphatronic Microcomputer.

Name.
Company.
l Address__

Telephone__

— = L I
ANOTHER TRIUMPH FROM ADLER

® Circle No. 126
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COLUMBIA

A complete range of
microcomputers from
320K-80M

Single and multi-user upgradeable/expandable
microcomputer systems from Columbia Data
Systems offer the disk storage capacity that’s
exactlv right for you. Single user machines to
take S¥4" or 8" floppy disks giving 320K-
2.4M capacity and multi-user machines
with up to 80M on hard disk.

Up to 5 users can work
simultaneously while sharing a single
processing system. Ideal for word
processing, general accounting or
other special purpose business

applications.

Icarus handle the whole range of microcomputer systems produced by Columbia
Data Systems of the U.S .A. This includes CPIM and MPIM single and multi-terminal

units with hard and floppy disk storage capacities. It is adaptable to suit each and every micro-based
application there is. So whenever you need a microcomputer, for whatever purpose, Columbia and Icarus have the answer.

Thelcarus dealern_etwork

ABRAXAS COMPUTER
EMPLOYMENT, 357 Euston Road,
LONDON NW1 3AL.

Tel: 01 388 2061

A.P. LTD, Maple House, Mortiake
Crescent, CHESTER CH3 SUR.
Tel: 0244 46024

BASIC BUSINESS SYSTEMS,
61 Loughborough Road, WEST
BRIDGEFORD, Nottingham.
Tel: 0602 819713

BUSINESS INFORMATION
SYSTEMS, 602 Triumph Housc,
189 Regent Sueu LONDON

Tel: 01437 1069

BORDER COMPUTING LTD,
Dog Kennel Lane, BUCKNELL,
Shmpshirc. Tel: 054 74 368

CAMBRIDGE MICRO
COMPUTERS, Cambridge Science
Park, Milton Road, CAMBRIDGE.
Tel: 0223 314666
COMMONSENSE COMPUTING
LTD, P.O. Box 7, BIDEFORD,
Devon. Tel: 02373 4795
COMPUTECH SYSTEMS,

168 Finchley Road, LONDON,
NW3 6HF. Tel: 01 794 0202

.CONQUEST COMPUTER SALES

LTD, 92 London Road, BENFLEET,

Essex. Tel: 03745 59861

CULLOVILLE LTD, Thornfield,
Woodhiil Road, SANDON
Chelmsford, Essex, Tel: 024 541 3919

DATA PROFILE, Lawrencc Road,
Green Lane, HOUNSL ow,
Middlesex. Tel 01572 6381

DATA WARE, 48 Eaton Drive,
KINGSTON, Surrey KT2 7QX.
Tel: 01 546 2984

icarus Computer Systems Ltd.

DAYTA, 20b West Street, Wilton,
SALISBURY, Wilts. Tel: 0722 74 3898

DRAGON SYSTEMS LTD,
37 Walter Road, SWANSEA,
W. Glam, Tcl: 0792 749486

DUPLEX COMMUNICATIONS,
2 Leire Lane, Dunton Bassett,
Lutterworth, LEICESTERSHIRE.
Tel: 0455 209131

EASIBEE COMPUTING LTD,
133/135 High Street, LONDON
E6 IHZ. Tel: 01 471 4884

ESCO COMPUTING LTD,
154 Cannongate, EDINBURGH.
Tel: 031557 3937

ESCO COMPUTING LTD,

40a Gower Street, GLASGOW
GS1 1PH. Tel: 041 427 5497

EFFICIENT BUSINESS SYSTEMS,

9 Clarence Strect, BELFAST 1,
N. Ireland. Tel: 0232647 538

E.M.G. MICROS 30 Heathfield Road,
CROYDON, Surrey. Tel: 01 688 0088
EMTEK COMPUTERS LTD

102 Queen Street, NEWTON ABBOT,
Devon. Tel: 0626 62389

B. FITTON, 97 Melbournc Road,
ROYSTON, Herts. Tcl: 0763 41949

FOREST ROW COMPUTERS,
53 Feshfield Bank, FOREST ROW,
East Sussex. Tel: 034 282 4397

G.T. OFFICE SYSTEMS, 12 Clovelly
Road, LONDON WS SHE.
Tel: 0l 567 9959

G.1.C.C., P.O. Box 519, Manama,
Bahrain.

JAEMMA LTD, Unit 24, Lee Bank
House, Hotloway Head, Lee Bank,
BIRMINGHAM. Tcl: 0216431609

JENNINGS COMPUTER
SERVICES, 55/57 Fagley Road,
BRADFORD

W. Yorks. Tel: 0274 637867

KENT BUSINESS SYSTEMS LTD,
85 High Street, Ramsgate, Kent.

Tel: 0843 687816.

LONDON COMPUTER CENTRE,
43 Grafton Way, LONDON W1.

Tel: 01 388 5721

M.G. ENTERPRISES, 32 Rue Victor
Hugo, 92800 Puteaux, France.
MASS MICROS, Weilson House,
Brownfields, WELWYN GARDEN
CITY, Herts. Tel: 96 31736
MICROAGE LTD, 53 Acton Road,
LONG EATON, Nottinghamshire.
Tel: 06076 64264

MICROSER‘VE LTD, 811 Kennedy
Way, Pelham Road, IMMINGHAM.
Tel: 0724 849 696

MICROCARE COMPUTINGLTD,
18 Hawarden Road, NEWPORT,
Gwent. Tel: 0633 278040
MICROCOMPUTER
CONSULTANCY, Lyngen, Oldhill
:’zod, Studham, DUNSTABLE

eds.

NASTAR COMPUTER SERVICES

LTD, Ashton Lodge, Abercrombie St.,

CHESTERFIELD. Tel: 0266 207048

OMEGA ELECTRICLTD,

Flaxley Mill, Flaxley Road,
5MITCHF.LDEAN Glns Tel: 045276
32

PROTOCOL COMPUTER
PRODUCTS, 49 Beckenham Lane,
Shortlands, BROMLEY, Kent.

RANMOR COMPUTING LTD,
Nelson House, 2 Nelson Mews,
SOUTHEND-ON-SEA.

Tel: 0702 339262

ROGIS SYSTEMS LTD, Keepers
Lodge, Frittenden,

NR. CRANBROOK, Kent.

Tel: 058 080 310

S.D.M. COMPUTER SERVICES,
Broadway, BEBINGTON, Merseyside
L635ND. Tel: 051 608 9365

§.M.G. MICROS, 39 Windmill Street,
GRAVESEND, Kent. Tel: 0474 55813

For further details, or if you want
to become a dealer yourself, contact:

Computer Systems Ltd.

SAPPHIRE SYSTEMS, 19-27 Kents
Hill Road, BENFLEET, Essex.
Tel: 03745 59756

SISCO LTD, 4 Moorficlds,
LONDON, EC2Y 9AA.
Tel: 01920 0315

SORTFIELD LTD, E. Floor,
Milburn House, Dean Street,
NEWCASTLE-UPON-TYNE
Tel: 0632 329593

SPOT COMPUTER SYSTEMS
LTD, New Street, Kelham Street
Indus. Estate, DONCASTER,

S. Yorks. Tet: 0302 25159

STAG TERMINALS LTD, 30
Church Road, Teddington, Middlesex.
Tel: 01 9430777

STUKELEY COMPUTER
SERVICES, Barnhiil, STAMFORD,
Lincs. Tel: 0780 4947

TERMACRE LTD, 126 Woodwarde
Rd., LONDON SE22 8TU.
Tel: 01 693 3037

THAMES VALLEY COMPUTERS,
10 Maple Close, MAIDENHEAD,
Berks. Tel: 0628 23532

TURNKEY COMPUTER
TECHNIQUE, 23 Calderglen Road,
St. Leonards, EAST KILBRIDE.
Tel: 03552 39466

THE COMPUTER ROOM, 87 High
Street, TUNBRIDGE, Kent.

* Tel: 0732 355962

WELSH BUSINESS SYSTEMS
LTD, ! Windsor Chambers, Windsor
Arcade, PENARTH. Tel: 0222 700059
WORD PERFECT, Old Town Hall,
Box 148, READING, Berkshire.

Tel: 0734 589068

Deane House 27 Greenwood Place London NW5 1NN Tel: 01-485 5574 Telex: 264209

@ Circle No. 127

36 PRACTICAL COMPUTING June 1982



computer
Supermarket

Big name hardware at cash-and-carry prices
- and with service you'll find hard to match

SHARP, COMMODORE, TEXAS, RICOH, VIC 1111 16K RAM Cartriage 69.00 TEXAS EQUIPMENT

vIC 1112 IEEE Int 44.00 50.60 TI-99/4A 16K RAM 260.00  299.00
ATARI and TANDATA EQUIPMENT : VvIC 1210 3K RAM Cartridge 25.00 28.7% Full range of peripherals available
Fully tested before despatch, or collection VIC 1211M 3K RAM (Hi-Res) Cart 28.00 32.20 ATARI EQUIPMENT
complete with instruction manuals, tapes, and VIC 1212 Programmers Aid 28.00 32.20 foay A Nl
: ; VIC 1213 Machine Code Mon 26.00 32.20 tari ompute d d
fitted with 13 amp plugs. VIC1515  Matrix Printer (e e Atari 800 16K RAM Computer 45652 52500
COMMODORE EQUIPMENT VIC1540  Single Disk Drive 34435  396.00 Fullrange of peripherals avallable
Model User Ram exc VAT inc VAT  VIC Joystick 6.52 7.50 TANDATA EQUIPMENT
4016 12" 40 Col. 16K Mem  445.00  511.75 VIC Paddle (Pair) 11.00 1265 Micro Tantel 5 15247 175.00
4032 12”40 Col. 32K Mem  560.00 = 644.00 VIC Expansion Unit {Arfon) 78.00 89.70 Alpha Tantel 18261  210.00
8032 12”80 Col. 32K Mem  699.00  803.85 Lid for above expansion unit (Arfon) 6.95 7.99 Fult colour output. Connects 1o any TV. Full British Telecom
8096 12" 80 Col. 96K Mem  1040.00 1196.00 approval. Requires British Telecom 96A jack-plug. Gives
SUPERPET  Micromainframe 1300.00 1495.00 SHARP EQUIPMENT aggess to maqsswe home computer base intormagon from
2031 121K Disk 350.00 402.50 MZ80A 48K Ram 434.78 499.99 Mortgages to Theatres, Stocks to Holidays.
: | MZ80B 64K Ram 950.00 1092.50 Telephone us for further information on ease of installation.
RUaD SRS NS Z0E | Floppy Disc/OCard  100.00 11500 ; .
8050 1M Byte Disk 755.00  868.25 3 Prices are valid only for the cover date
MZ80OMDB  Master Diskette & Manual 31.00 5.65 ) it
4022 Printer ‘ 350.00 40250 MZ8OF15  Cable 900 1035 month of this magazine
Ep2d allgisneedRigies 500N Mmo0275) MZ80FD Disc Drive 589.00  677.35 Credit Facilities Available. Ring or write for full details.
PET/IEEE  Cable 18.00 20.70 MZBOEU Expansion Unit 50.00 57.50 i 3 | . 1
IEEE/IEEE  Cable 20.00 23.00 MZ80P5 Matrix Printer 415.00 47725 Special Price List Available for bonafide
VIC 20 Personal Computer 173.90  199.99 Government and-Educational
VIC/C2N  Cassette 300 4140. RICOH establishments.
VIC1011A  RS232 Int 28.50 3278 RP1600 Letter Qual. Printer IEEE  1200.00  1380.00 All orders wilt be acknowledged by return of post.
VIC 1110 8K RAM Cartridge 36.00 41.40 RP1600S Letter Qual. Printer Cent. 1300.00  1485.00

| To Computer Supermarket Ltd.,
3rd Fioor, Douglas House,
Queens Square, Corby, Northamptonshire.

Please send me

lMouel No. |item Price |[Shipment | Total
| k q

| lenciosemychequelor€

[
I
|
I Dn'ners 'Cranrdf:r(r:\?ri:/;aggrec:;dNo. l
| grdebdoy . e opll |
|
I

Insured shipment arranged anywhere in UK for an additional
£14.37 (inc. VAT). VIC, Atari and Texas shipped by insured post F.0.C.

APproved Distributor for Commodore, Sharp, Atari and Texas.
All goods sold with full manufacturer's warranty and subiject to conditions of sale (avaltable on request).
ALL MACHINES ARE FULL UK STANDARD.

I {Cardholders may telephone orders to 05363 61587/8}
I Signature
Name___
I Address __
(BLOCK CAPITALS PLEASE) I

Your remittance should be made payable to Computer Supetmarket
I Reades’s Account, and shail remain your money until the goods have

| Aifoods atieriaee s tern s S bieicor o B ;
of Sl Copes avaable on request, Beg. 1 Engiand No. 2646588 | COMPUTER SUPERMARKET LTD
| Prestel subscrivers may order through the Prestei service, 3rd Floor, Douglas House, Queens Square, Gorby, Northamptonshire.
. ____Fc] Telephone 0536361587/8and 62571 Telex COMPSU 341543/4 Prestel No. 400400
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FREE

K E E I I T (with complete hardware system price)
0CSC Bookkeeping/Financial Accounting/Incomplete Records/0CSC
e Payroll and Wordstar/Mailmerge or Super Calc or Datastar/Supersort
| or Invoicing and Sales ledger or Stock Control.
. ACT S'R'US ' from £2395+ printer cost + VAT

includes 128k system, twin disk drives, 1.2 Megabytes,
screen and free software.
TN =P S
o . ) i RONI
e ‘ _ \ from
Datalltw gt D L £2095

e W i 7>+ rinter eost + VAT
R -~ ‘ = g q
. ] & | (prices subject to change)

Includes: Alphatronic P2 with Twin Disk Drives 320,
Screen & Free Software.

NEC
PC8000:

from

£1826

+ printer cost + VAT

Includes: 64k system, twin disk drives 320, Screen
and free software,

Next to keeping all your data on Verbatim Datalife
flexible diskettes, the best thing you can do for your
computer or word processor is to keep it running errqr
free. And the best way to do that is to use Verbatim’s

Datalife head Cleaning Kit. §°lrJnPERBRAIN
This consists of a flexible jacket (to suit either 8 or £1 630
5% " single or double sided drives), which receives a

it X =t ] + printer cost + VAT
pre-saturated cleaning disk. Each disk is hermetically

sealed within a foil sachet, ensuring that when used

it contains the optimum quantity of cleaning fluid.

After use the disk can be conveniently disposed of,
and the jacket re-stored for future use. Each kit
contains one jacket and two cleaning disks, and further
disks can be purchased separately in packs of 10.

{prices subject to change}

Includes: 64k system, Twin Disk Drives 320, Screen
and free software.

FEATURES Other software and peripherals purchased of which prices can
® QUICK & EASY TO USE be adjusted in the above.
® CLEANING, WITH NO CLEANING MESS

o REMOVES DEBRIS WITHOUT CONTAMINATION S
@ CLEANS SINGLE OR DUAL HEAD DRIVES

@ PATENTED FEATURES We were established in 1969 as a consultancy and software
® ECONOMICAL house, our consultants are well qualified and members of
@ RE-USABLE PRESSURE PAD PROTECT LABEL several professional institutes.

o ™ We undertake consultancy and contract work at a very
CALL THE Datallfe reasonable fee and our systems can be tailored to meet your
LlNE NOW 01 '941'4066 requirements at a nominal fee.

Other micro manufacturers, distributors and dealer enquiries
are welcomed.

Also we are tooking for distributors abroad and commission
agents in the U.K. Please ring for details Watford 48580.

- | I BFI Eechonice ic. OVERSEAS COMPUTER SYSTEMS CONSULTANTS

Scottish Distributor: 516 Walton Road,

’—

Computer Supplies Co., West Molesey, 182a QUEENS ROAD, WATFOHD, ENGLAND
8/18 Union Street, Bo'ness, Surrey. KT8 0QF
West Lothian, Scotland. Tel; 01-941 4066 CALLERS BY APPOINTMENT PLEASE
Tel: 050-682-3393 Telex: 261395 3
® Circle No. 134 @ Circle No. 135
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THINKING ABOUT BUYING
A COMPUTER SYSTEM?

TALK TO DATALECT FIRST!

COMMODORE | .

...because who else provides ali
this-at a price you can afford

No. 1 best seller in the U.K. Tackles
We offer you a choice of these budget priced,

your bookeeping, stock control and

word processing. This system is swgmmmmmescse €Sy 10 Operate microcomputers. Starting in
reliable and superb value. o —— price from an amazing £200 for a computer,
£1,500 for a complete system. All come with

a versatile range of programs to meet todays
modern business needs.

Try one out for yourself

If you’re not sure how a microcomputer can
help, call in at our WOKING or CROYDON
SHOWROOMS.

Keeping you going
Fast reliable SERVICE if you’re based in
London and the South.

Buying your system
Attractive terms, leasing and the best deals
available in London and the South.
Remember, when you buy from Datalect
you’re getting 10 yrs EXPERTISE, SERVICE,
ADVICE and TRAINING and the best
after-sales care.

APPLE

One of the most versatile on the market.
Exparidability up to 48 kbytes of user
memory, supported by a large range
of programs and peripherals.

HEWLETT
PACKARD

A portable (only 20 Ibs) specialist
computer with a fully iniegrated
keyboard, display and printer.

ACT 800 series

A large microcomputer system
supported by an excellent range of §
programs. Expandable to multiitasking
up to 20 meg.

SHOWROOMS:
CROYDON. 7, St.Georges Walk, Croydon, Surrey.
Tel: 01-680 3581

WOKING. 32, Chertsey Road, Woking, Surrey.
Tel: 04862 63901

® Registered trademarks of Commodore,
Apple Inc., Hewlett Packard, ACT.

Please send me
details and price list.

Name

mpany
Posmon
DATALECT | =
COM PUTE RS PostCode__

Your computer company for London and the South l Dopt.PC, 33139 Bortumsi Rd, Woking, Surrey GU21 SIF

® Circle No. 131
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HOW TO
GET MORE
~ROM
| EH?E“.“. e YOUR

TAKE A COURSE AT
THE COMPUTER

} = B

TRAINING AND

ol 2 g
ey, VL 4
0' L

=) :" s
Lo
o

CP/M* (User level) 2 days
A practical course designed for those unfamiliar with
CP/M, familiarising the new userwith the operation of
the typical hardware attached to a disc-based Z80
microprocessor system, and giving an understand-
ing of the facilities available and of its management
of disc files.

Advanced CP/M 2days
This course is designed for those who wish to modify
the standard CP/M operating system and includes a
detailed investigation of BIOS and its interaction
withCCPandBDOS. Previousassemblerexperience
is essential. .

Programming in BASIC 1week
Giving a thorough understanding of the BASIC
language and enabling the student to put this
kriowledge into practical use, facilitated by hands-on
sessions and practical exercises.

EC

A professional organisation with first class
training facilities in Central London.

*CP/M is the T/M of Digital Research Corp.
tWordstar is the T/M of Micropro Corp.

CRO

Programming in PASCAL 3days
Giving an understanding of structured programming
techniques as used in PASCAL and providing
practical experience on a microcomputer.

Wordstart Wordprocessing 2days
Giving the user an understanding of the facilities
available in the Wordstar/Mailmerge Wordprocess-
ing System and hands-on experience whichenables
this knowledge to be put to practical use.

All courses are in London. A wide range of
hardware is available for practical work.

ContactThe Courses Secretary, ComputerTraining
& Education Centre Ltd, 102-108 Clerkenwell Road,
London EC1. 01-251 4010/4019.

|—_Please send me further information on the course(s)—'
ADOUL ... e |

Companyleissss-m  Bossmel o0 A |

I

I

|

: Rositionieia W b e i I
|

| AArESS ...t e

® Circle No. 132
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Editoria] se——

A question of band-width

THE ONLY successful economic activities in Britain nowadays
seem to be telecoms and company liquidation — the,
impoverished talking to the broke. Out of that, in recent
weeks, we received two pieces of news: one bad and one,
possibly, very good.

The bad news, which so far is only a rumour, is that Prestel will
fold its tents and steal quietly away into a less public line of
business. Some of us can remember, three years ago, hearing
about an early demonstration of Prestel to the Directors of
IPC, the company that publishes Practical Computing. One
of them was reported to have said, on being shown the
electronic marvel: “It will never catch on”. How we all
laughed! How we all scorned this bone-headed example of
big-business obscurantism! And how very right he was.

When Prestel was first mooted it was quite clearly a Good
Thing. One could not exactly explain why it was a Good
Thing without waving one’s hands about, which is to say that
its goodness was so deeply diffused throughout the whole
structure of the invention that it did not, and could not,
appear at any particular, graspable point. In retrospect, that
hand-waving might be seen as a bad sign.

In competition with paper communication Prestel should allow
a communication-hungry public to find out anything in very
little time. If the 8.50 to Edinburgh is going to be 10 minutes
late setting out this morning, the departure time in the
Prestel timetable should say so. If there are 20 standby seats
on the 1600 flight to San Francisco that should appear. If you
want a 1932 Le Mans replica Bugatti, one old-lady owner,
Prestel should lead you to her.

In practice it has not been like that. Because people do not rely
on Prestel timetables you have no confidence that they are
right. You tend to ring up to check, just as you always did.
One of our contributors, who has spent three years inti-
mately connected with the beast, confesses that he has only
twice in that time used Prestel to find out information that he
could have acquired no other way.

Prestel came into a world which had elaborate and effective
ways of disseminating information, even if, as seen by the
electronic whizz-kids, these methods were so archaic that
they could not work. In practice, people knew how to use
them and how much to trust them, and the channels of
distribution had become woven over the course of time into a
dense and satisfactory mat. There is. after all, no reason why
you should automatically turn to the back page of The
Guardian to see what yesterday’s temperature was in New
York, but some of us do.

A hundred years and more of newspaper publishing have
arranged things so that this number is read in New York and
transmitted to your breakfast table to arrive in just the place
where you expect it. Dozens of people and millions of
pounds worth of equipment must be involved, but no one
gives it a second thought. How would you find out through
Prestel?

Prestel offers a jungle that is very much like the game of
Adventure. You have no idea what is hidden in those caves,
how to find them and what they will do to you when you do.
There is a horrible, groping-in-the-dark feel about using
Prestel that compares very badly with printed information
products. When you pick up Practical Computing you can see
exactly what is there. You skim through, this way and that,
and build up a picture of the issue in your mind. That ad
looks interesting, I’ll come back to it. Oh no, not that article
again! Skip it.

The human mind has a need to comprehend, even if very
vaguely, what it is dealing with. And it is a need Prestel does
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not satisfy. You only learn about the database by examining
it minutely, page by page. It keeps changing, so what you
have learned does not persist. It is like the blind men feeling
an elephant.

The same difficulty stymies many people when they try to get

to grips with micros. You cannot see what is inside the thing.
After some months of agonising experiment youn learn to
“see in the dark”, to build up a picture of the internal
structures by their actions. The only other job like it is that of
the driver who often has to work in such muddy waters that
a sense of sight is useless. You must learn to build up a
picture of the surroundings by touch, just as though you were
blind. Not many people are good at this, and fewer still enjoy
having to do it.

The second supposed advantage of Prestel is that it does away

with the wasteful and expensive process of cutting down
trees, boiling them, marking them and trucking them round
the country. It is a process that should not have to happen;, -
but it does and it works fine. Anyone who plans to replace it
has to offer very substantial advantages. Prestel do€s not.

What has been the drawback to Prestel? With hindsight — such
a convenient position to pontificate from — it is a question of
band-width. The human mind is built to process some
10Mbits of visual information each second; 0.5Mbits of
sound, perhaps another 0.5Mbits of touch taste, temperature
and internal sensations: a total of around 11Mbits each
second. Without it the brain starves.

Unfortunately, all communications technology is narrow-band

stuff. You can read about 200 words a minute, so a book has
a bandwidth of 160 bits per second or about the same as
Morse code. The telephone is limited to about SMbits per
second, TV provides about 2Mbits per second and wide-
screen 70mm. film about 6Mbits per second. You only have
to compare the popularity of TV with books to see whether
people at large prefer high bandwidth to narrow. Compare
the number of people who write voluminous letters to those
who send a colour photo.

It takes many years of education to train a person’s mind to

peer through the narrow-bandwidth keyholes. A minute
fraction of the population has been taught properly to read:
98 percent of Americans cannot understand a sentence with
more than 30 words, and there is no reason to think the
British are any better. The progress of computing is a |
struggle to-train people to compress their minds. The dedi-
cated few may worry their heads about recursive languages
and database management, but what the people like is
pictures.

Having worked through this rather miserable preamble, we can

now come to the good news: the Government’s vigorous
intention to rewire the country with optical fibre. No doubt
there will be wrangles about standdrds and finance, but the
upshot of it all will be long-distance personal information
links capable of satisfying the brain’s demand for bandwidth.
When that can be fulfilled, you can expect the wired society
to take off, because it will be capable of supplying what the
mass market wants. We really will be able to have two-way
mind travel. One would be surprised if this network did not
make profound changes in the way people work, shop, go on
holiday and go courting.

To go with broad-band data links we need cheap domestic

computers, capable of powerful picture manipulation in
real-time. In the light of this, the 64-bit micro with 1Mbit of
RAM on a chip is not an esoteric engineering toy, but a
consumer item that Woolworth’s will want to stock before
the end of the decade.
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Now you can add

K CP/M’

to your Pet Commodore
for only £497-

With the CP/Maker

It takes only five minutes and £ 497, to raise your The CP/Maker gives you a massive 96K RAM at
standard Commodore operating level by CP/M your disposal.
and add a hefty 64K RAM. The Z80 microprocessor, incorporated in the
Not another tag-on box, this module actually CP/Maker will also enable you to use your 6502
plugs inside your present console. No new power as an intelligent 1/0 processor.
supply, no soldering, no tiddling. Look at all these other CP/Maker advantages:
Whether you own the 3000, 4000 or 8000 series - Compatible with all CP/M software such as
model you can still add CP/M versatility. wordstar.

- Compatible with all normal CBM software, in-

cluding 69K Visicalc.

- The Z80 and 6502 work simultaneously.

- Languages include CB 80 (the tastest Basic
compiler for micros), C-Basic, M-Basic, MT-
Pascal, PL1, CISCobol, Fortran...

- Comes complete with CP/M 2.2 diskette and

operating manual.

Enquire at:
Tamsys Ltd.
4 Park Str, Windsor, Barkshire SL41BG
Tel. Winsor 56747, telex 849462 teltac

Micro Technology Lid.
51/53 The Pentiles, Tunbridge Wells
Kent, Tel. (0892) 32116, Telex 9541

for your local dealer

CP/Maker,

a product

from the exclusive
European
supplier of CP/M:

international

* £ 497- is arecommended retail price. : Research Park B-3030 Leuven, Belgium

4’). CP/M is aregistered trade mark licensed
from Digital Research Inc. U.S.A. Tel. 016/20.24.96 Telex: 26202 vector



—Feedback—

Our Feedback columns offer readers the opportunity of bringing their computing
experience and problems to the attention of others, as well as to seek our advice or
to make suggestions, which we are always happy to receive. Make sure you use
Feedback—it is your chance to keep in touch.

Neat layout
MY PROGRAM Neat Layout, Pet Comer,
February, contains an error in listing 1.
Line 20 should read:
20 AL=LEN (A$):IFAL = <WCTHENAS$ =
A$+LEFT$(SP$,WC—AL+1):GOTO40
Bruce Humphries,
Epsom,
Surrey.

16-bit CP/M

1 AM A KEEN ADVOCATE of the new 16-bit
CP/M computers, believing this to offer
sufficient advantages over the well-
known eight-bit CP/M to be a serious
alternative. However, the advertisement
for the ACT Sirius in the March Practical
Computing contains two statements
which could seriously mislead:
® "It's launched with more software than any-
thing before it.”
® "And the ACT Sirius 1 can run any software
written for CP/M — that means hundreds of
specialised packages.”

The CP/M Users’ Group has received
reports that the problem with 16-bit
CP/M is the lack of software, and this is
not surprising since CP/M-86 has not
been available for long. This is not a
reflection on either the performance of
CP/M or the 16-bit computers, but simply
that application software cannot be writ-
ten until CP/M-86 computers become
available to the software houses.

CP/M-86 is the implementation of
CP/M for the Intel family of 16-bit pro-
cessors known as the 8086 and 8088,
which have a completely different
machine-instruction set to the 8080 or
Z-80 processors used by CP/M-80. Soft-
ware written in 8080 instructions cannot
be run without modification under
CP/M-86. As the majority of CP/M soft-
ware is written for the eight-bit CP/M,
the claim that it is launched with more
software cannot be substantiated. Indeed,
there is currently little software written
for CP/M-86, though I am sure this will
change very shortly with the availability
of 16-bit computers such as Sirius.

Perhaps these two statements appear in
the advertisement because of a misunder-
standing of the compatibility between the
eight-bit 8080 and the 16-bit 8086..Soft-
ware for the 8080 can run on the 8086,
but the crucial factor is that the 8080
assembly-language operation code or
mnemonics have to be converted into
8086 code. For each 8080 mnemonic
there is an equivalent 8086 mnemonic or
set of mnemonics.

Both Intel and Digital Research pro-
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vide a conversion utility which will read

8080 assembly-language source code and
produce an equivalent 8086 assembly-
language source code. This code is then
assembled using the 16-bit assembler.
These converters make it simple for a
software house to painlessly convert
eight-bit software to 16-bit software, but
there are two drawbacks:

® The program produced is likely to be larger.
® The program is likely to run slower on the

16-bit than the eight-bit.

A third limitation of the conversion is
that the program space is limited to the
eight-bit 64K. The space available for a
user’s Basic program can actually be less
on the 16-bit than on the eight-bit, and
can run slower on the 16-bit if the Basic
interpreter is only a conversion from the
eight-bit.

Any purchaser of 16-bit software
should therefore ask if the software is a

‘conversion of the eight-bit or whether it.

has been rewritten to make full use of the
16-bit features.

David Powys-Lybbe,

CP/M Users Group (U.K.),

London EC2.

Patsy Pokes

PATSY, the Programmer Aptitude Testing
System in the March issue turned out to
be a real test after all. I have found errors
in nine of the Poke statements, which
should read.

Line
10110 Poke 16639, 178 Poke 16640, 69
10210 61 73
10310 10 76
10410 130 79
10510 245 81
10610 109 84
10710 126 88
10810 47 92
10910 73 95
Ted Swann,
Middle Assendon,
Oxfordshire.

Course programming

I READ with interest, and mounting
amazement, Michael Smith’s article on
Programmer Aptitude Testing in the
March issue of Practical Computing. The
article sets out a method and program for
testing the logical and analytical skills of
an applicant for computer programming
using what is effectively a binary-logic
test.

It became apparent that the best score
could be achieved by pressing the
required buttons 4, 5 and 6 using simple
combinational selection without any
analysis of the problem at all. This will
produce a working solution in a maxi-

mum of 7 steps, excluding the option of
no switches pressed, for each of the night
and day states. On average the solution
will take only 3.5 steps. The possible
combinations are as follows, using 1 to
represent ‘“pressed” and 0 to represent
“unused”:

Key 4 5 6
1 key 0 0 1
0 1 0
1 0 0
2 keys 0 1 1
1 0 1
1 1 0
3 keys 1 1 1

My amazement is that this rather simple
and elegant application of binary count-
ing was not obvious to either the pro-
grammer or any of the applicants. Does
my solution qualify me for the Crude
Programmer of the Year Award, or
perhaps a free programming course from
Michael Smith?
Brian Robinson,
Lancaster.

Road Racing

I AM SURE many readers must have
noticed that Road Racing in March’s
Open File, Tandy Forum, does not work
very well if entered as printed. The pro-
gram is improved by changing the follow-
ing lines:

160 PRINT @19,"SPEED (10—70 etc.

530 IF ZQ=3 THEN X=X-1:Y=Y-1

550 IF ZQ=8 THEN Y=Y+1

555 IF ZQ=9 THEN X=X-1:Y=Y+1

N S Grant,
Heald Green,
Cheadle.

Input or Get?
1 ENTIRELY AGREE with the April editor-
ial, “Canned thoughts”. One of the
reasons why the concepts used in comput-
ing are all about computers, rather than
the uses to which computers are put, is
that people who make a living out of
programniing come to think that pro-
gramming is a useful activity in itself,
rather than a service to other people.
Even though programmers work with
new technology they often hold the *‘We
have always done it this way — therefore
it cannot be done any other way”’ attitude
to their work. It is reflected in the actual
code written and one particularly infuriat-
ing custom is the way in which you have
to press Return after you have entered
data into the computer before it will stir
itself into action. This dates back to the
days when you had to use a teleprinter to
get information in and out of a computer.
(continued on page 45)
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PERTEC P80

* Heavy duty matrix printer at a
sensible price. * 80cps.

* 80/120 character lines.

* Optional character sets, with
true descenders. * Centronics
and RS232 serial interfaces.

RICOH RP 1600

* Advanced daisywheel printer
for word processing, mini and
micro applications. * 60cps

* Intelligent option inclu es
Qume/Diablo compatible
commands and auto

TRIUMPH-ADLER STYLIST

* Low cost daisywheel printer
for most popular micros and
minis. * 14.5¢cps. * Proportional
spacing. * Bidirectional/ logic
seeking. * Range of type styles
and languages.

£439 + VAT bidirectional operation. £695 + VAT
£1395 + VAT
Trade and OEM discounts Write or call for further information. =
available. Butel-Comco Limited l
Garrick Industrial Centre,

Garrick Road, London NW9 6AQ.
Telephone: 01-202 2277

Technology for business
@ Circle No. 129

/7 -
"~ ANITABUSINESS SYSTEMS |

e

Visit London’'s new attraction
(Entrance FREE)

Typewriters « Dictaphones «
Office Furniture =« Experienced
service back up on all equipment
* Video Department

NELSON’S
COLUMN

FENCHURCH WHITEHALL

OF STREET

Anita Business Systems has
opened its new retail shop and we
can now offer:- * Commodore,
Apple & Adler Micro Computers «
Associated Printers » Disk Drives
* Full Software Support » Demon-
stration Facilities » Calculators «

AL NA BUSIH IESS SYSTEITS

ANITA BUSINESS SYSTEMS

50 Fenchurch St., London EC3, and
15 Clerkenwell Close, London ECI.
Tel: 01-253 2444

For all your business equipment
requirements come to:-

e e ————
® Circle No. 130
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continued from page 43)

Programmers who write games do not
use the Return key in this way. Would
Space Invaders have caught on if you had
to press Return to make your missiles
fire? The standard reply to this is, “We
need a non-QWERTY user interface”.

Yet there are many Space Invaders
games that use the standard computer
keyboard. Programs can be written which
do not require the user to press Return;
the problem is that many programmers
do not choose to write them.

It is particularly absurd when menu- |

driven programs require you to press
Return after selecting each option.
“Please press 1, 2, 3 or 47, says the
computer. The new user cautiously pres-
ses 1; a 1 appears on the screen, but
nothing else happens. After a long pause
the user decides he has done something
wrong, and that he is not clever enough to
operate a computer. So he goes off to a
computer expert, who often deals with
this kind of query.

“It’s quite simple”, he says. “Although
you pressed 1, it has not been entered
into the computer”. The user, who can
see that the 1 is in the computer by
looking through its glass screen starts to
wonder why his common sense has failed

Who is wrong? Is it the user, or is it the
| programmer who used Input out of habit,
when he could just as easily have used
Get and avoided all the confusion?

J Read,
Martock,
Somerset.
@ If the program never wanted more than
single-digit inputs, then Get or its equival-
ents would be fine. But what about ques-
tions that like, ‘““What is the most you
would pay for a car?’’ which has to be
able to accept from one to seven digits.
The only way the computer can know that
you mean £700 and do not intend to go
on to £7,000 is if you press Return
when you have finished. So why should
menu options take effect immediately
while prices, which are numbers just the
same, do not? It seems reasonable to train
the user to hit Return after every entry,
rather than to discriminate in a way that
may not be understood.

Disc dialogue
IFOUND THAT QERA, in the January 1982
issue, would only work under special cir-
cumstances. The problem was traced to
the fact that Num is not cleared at the
start, so the program cannot tell reliably
when it has reached the end of the list of
“‘candidates for deletion”.
The problem is. easily corrected by
inserting two lines after the first Push HL:
; LD A0
LD (NUM), A
When it runs correctly, this is a useful
facility — many thanks to David Meeks,
David Coates,
Research Machines,
Oxford.
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| Apple SI card

WE HAVE recently purchased two Paper
Tiger 445 printers for use with our Apple
II systems. We are using the standard
Apple serial interface card and have
uncovered what appears to be a serious
shortcoming in this card, at least as far as
the use of the Paper Tiger is concerned,
and possibly for other printers too.

The problem occurs when listing long
programs. After a certain point the list-
ings become garbled, with whole portions
missing. It was clear that data was still
being sent to the printer while its 2K
buffer was full. and a temporary solution
was to lower the baud rate from 1,200 to
300. On closer examination we dis-
covered that the interface card has no
provision for honouring the “buffer full”
signal from the printer. The Data Termi-
nal Ready line, pin 20, from the printer is
set low when the buffer is full. The cor-
responding pin on the serial interface
card is not connected and there appears
to be no way of utilising the “buffer full”
signal without making modifications to

" the card itself and the controlling soft-

ware.

Have any other readers encountered
this problem, and what solutions have
they found?

P E Roberts,

Halton College of Further Education,
Widnes,

Cheshire.

Adventure history

HAVING RECENTLY invested my usual 80p
in a copy of Practical Computing, 1 was
pleasantly surprised to discover an article
in the March issue on my favourite type
of computer games, Adventures.
Although the article by Dennis Ellis was
good it appears to be lacking in a few
aspects.

That Adventure games are based on
Dungeons and Dragons is, of course,
beyond doubt, although I would quibble
with the general impression the article
gives that Adventure is the more popular
of the two. I have been playing Dungeons
and Dragons for nigh on eight years, and
it is played by more people more often.
Those in a position to play both invari-
ably prefer the person-moderated to the
computer-moderated game.

Although most of the history in the
article is correct, I would argue that Zork
was a watered-down version of Dungeon.
The Zork available on micros is,
moreover, a watered-down version of a
Zork running at MITs artificial intelli-
gence labs on a PDP-11. I used to play
from time to time over the EPSS/ARPA
nets, before British Telecom changed
EPSS to PSS and started charging money.

The statement that there are no
multi-player, Adventure-like games sim-
ply is not true. It may be true for micros,
but for nearly four years the Essex Uni-
versity PDP-10 has been blessed with a

program called MUD — Multi-User |

Dungeon. MUD allows up to 36 players
in it simultaneously, and was developed

‘by the Essex University Computer

Society.

The setting for MUD is The Land,
which consists of about 330 areas called
rooms, although many are above ground
in a kind of mappable wilderness. Rooms
can be chained together so that the envi-
ronments between the MUDs remains
consistent and the passage imperceptable

- except that you can not yet take things
with you or talk across the programs.

Not only did we frequently go to
America via the satellite links for the odd
game of Zork, but they came over in
droves to play MUD. The vision of play-
ing people in Australia is not all that
strange: we regularly killed people from
MIT, Stanford and UCLA.

Richard Bartle,
Colchester
Essex.

Grandfather Clock
APPLE PIE in the March issue included
R D Walker’s Grandfather Clock. I think
he must have been so excited with the
result that he did not wait for an hour
before writing in with his progam: the
program as published crashes when the
clock tries to chime for the second time.
However, all is not lost if you insert the
following lines:
8 GH =19
5081 RESTORE
5082 FOR DT =1 : READ WE : NEXT DT

Michael Trinder,
Sunningdale,
Berkshire.

Tangled web

WE WERE PLEASED fo be mentioned as
suppliers of Apple software in the article
on Adventures in the March issue of
Practical Computing. We would like to

remind readers, however, that our tele- :

phone number is 01-680 0267, and has
been for some six months.

Dick Williams,

Spider Software,

Croydon, -

Surrey.

Nascom Adventures
1 READ WITH great interest the Adventure
article in March 1982 Practical Comput-
ing. It is gratifying that microcomputer
games are moving away from pub games
like Space Invaders, towards games with
a tendency towards artificial intelligence.
However, the article does give the
impression that very few Adventure
games are available for the Nascom 1 and
2 range of computers. For several months
now, we have been selling a very popular
compact 16K version of the mainframe

Adventure.

M J Evis,
Syrtis Software,
Bridgwater,
Somerset. [1]
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Triple guide
to software
products

FOR EVERY PROFESSIONAL
involved in computing, the
International Directory of
Software is a must. The book
contains 1,360 pages packed
with information about sys-
tems available in both Europe
and the U.S. A total of 4,026
products are listed, more than
half of which are appearing for
the first time.

Data is indexed in three dif-
ferent ways. Once the relevant
product has been identified,
the user may discover such
details as its date of origin,
terms of purchase and opera-
tional mode. _

The directory is not cheap
— at £48 per copy plus post-
age it costs almost as much as
some items of software con-

tained within it; however, it :

will be of great use to dealers .

and computer department
managers. For a copy of the
directory contact Computing
Publications Ltd, 430 Hol-
- denhurst Road, Bournemouth,
Dorset BH8 9AA. Telephone
1 (0202) 302464. U]

Bureau lmk boosts Pets

Wl

T Pert’s way along
the critical path

PERT IS a well-known tech- | application. In the past there

nique used by planners to help
arrange work in progress in
such a way that wasted time is
minimised. Also known as
critical path analysis, the
methods employed are well-
suited- to microcomputer

This T/Printer 35 is not only the lowest-priced read-only
. daisywheel printer on the market, but it is also an elec-
tronic typewriter off line. At £475 it is an ideal choice for
smaller microcomputer users, who might need letter-
quality printout from a word-processing package. The
printer is based on the Olivetti Praxis 35 portable elec-
tronic typewriter and is comparable in price to many
matrix printers. It has a lightweight ABS moulded carrying
case, takes paper up to 12in. wide, uses the standard
character wheels and can print 120wpm from a micro-
computer. Special ‘facilities include variable pltch and
" numerical fractions. Centronics parallel interface is stan-
dard, RS-232 costs extra. For further information contact

Datarite Terminals, 144-146 High Road, Chadwell Heath,

Essex RM6 6NT. Telephone 01-590 1155.

46

has been a lack of appropriate
software, but this has now

been changed with the intro-

duction of T-Pert written by
the Leatherhead-based soft-
ware house, Thorncroft Manor
Services.

_ Despite the fact that T-Pert
has been written in Fortran it
will run on any CP/M system
with 64K of memory. Up to
750 activities can be time
analysed and monitored simul-
taneously. The package is
available to end-users at a
recommended price of £465.
The results of time analysis are

printed out in bar-chart form’

and printouts are produced
giving the permissible timings
of activities.

Activities are defined by
start and finish nodes, which
-are numbered. The duration of
the activity is then given, and it
is also possible to include a
text description.

The most common usage of
this type of software is in the
construction industry where —
to quote an obvious example

1 — the roof cannot be put on a

house until the walls are com-

| pleted.

Because T-Pert is available
on a microcomputer, work can
be carried out on-site for more
effective management.

For further information on

T-Pert contact Thorncroft
Manor Services. Telephone
(0372) 376756. o

. THE COMMODORE PET compu-
ter can now be used as a ter-
minal on-line to a mainframe
computer bureau. The Pet
requires the addition of a £900
terminal emulator, but is still
cheaper than a dedicated ter-
minal. Savings are particularly
attractive to those users who
already possess Pet computers,
which retain their stand-alone
computing power.

The new service has been
established by the Midlands-
based ACT. Managing direc-
tor Tony Bryan said, “There
are a lot of Pet users in the
UK. who may eventually find
that the system is not powerful
enough for all their processing
needs. Instead of discarding
the Pet, and buying a bigger
system, they now have the
option of linking into a
| bureau”.

The bureau is based on an
ICL mainframe, which can be
accessed by the micro using
either a telephone dial-up line
or a leased line. Once on the
system, a number of commer-
cial accounting procedures
become available on a batch or
an interactive basis. The
scheme represents a new low-
level entry point into the world
of commercial computing. For
details of the ACT bureau ser-
vice phone 021-454 8585. [0

Ricoh-based
daisywheel to

'mimic Diablo

THE RICOH printer mechanism
reviewed in the March issue of
Practical Computing appears
on the market in several
guises. One widely advertised
incarnation, the Ricoh
RP-1600S, seems from the
specifications to merit separ-

I ate coverage.

The Cheshire firm of
Micropute has beefed up the
basic Ricoh carcass with a
Z-80 processor board, incor-
porating a buffer that offers
bi-directional printing facilities
similar to the Flowriter.
Unlike the Flowriter, which
has chosen to be a Diablo
look-alike, the Micropute “S”
emulates the Spinwriter,
thereby standardising its
method of accessing the addi-
tional characters on the Ricoh

wheel.
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Matsushita’s
‘hot graphics

A VERSATILE 40-column bi-
directional thermal printer,
the Matsushita EUY-3T, is
now available in the U.K.

Its graphics facility, which
uses a nine-by-280 dot matrix,
can be put to a wide range of
uses, including microcomputer
terminals, personal computers,
instruments and point-of-sale
terminals.

Contact GMT Products,
Newport House, 22 Hartfield
Road, London SW19 3TD.
Telephone 01-947 7234." []

Spectrum will carry
the Sinclair colours

AMID A CRUSH of photo-
graphers to rival a Hollywood
premiére the Sinclair ZX
Spectrum was launched at

the Practical Computing/
Your Computer Fair.
Nobody was quite clear

whether the star was Clive
Sinclair, or his new micro-
computer though the
machine itself deserves to be a
winner. A number of people in
the microcomputer business
are likely to be losing some
sleep over their powerful new
competitor.

As expected, the Spectrum
is a colour machine, with eight
available colours all of which
may appear on the screen at

the same time. It also includes
a sound generator.

Attractive as these features
are, the main selling point of
the Spectrum will be that it is
possible to buy a 16K micro-

computer for only £125. For
those with a little more ready
cash, a 48K version is avail-
able for £175. Memory expan-
sion from the basic 16K
machine to 48K will be avail-
able for around £60.

Like its precursor the
ZX-81, the Spectrum comes in
a smart little black box,
measuring just 8.5in. by Sin.
by 1lin. There is a new 40-key
ASCII keyboard, and the
Sinclair Basic has been beefed
up. The extra commands take
control of the micro’s colour
facilities and operate Sinclair’s
new ZX Microdrives

ZX Microdrives are tiny
tape-loop units that can hold
up to 100K of program or
data. Information is transfer-
red from them at a rate of
around 16K per second, filling
the 48K Spectrum in three

seconds. As yet, only the pro-

Moving keys, not touch-sensitive pads, are used by the Spectrum.
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l totypes have been built but full
production is promised soon.

Up to eight Microdrives can
I be connected simultaneously
to a ZX Spectrum. The quan-
tity of on-line data which may
be stored can be increased still
further by using the Spec-
trum’s networking capability.

Microcomputer networking
is all the rage these days and
Sinclair is no slouch when it
comes to keeping up with cur-
rent trends. The networking
and RS-232 board
optional extra, soon to be
available at about £20.

The Spectrum contains a
16K implementation of the
Sinclair dialect and program
conversion to and from the
older ZX Basic should be
fairly easy. There are 13 new
commands and the language
can now accommodate multi-
statement lines.

The new commands will be
bound to delight Sinclair users.
Beep will enable the Spectrum
owner to enter the fertile pas-
tures of computer music, with
over 10 octaves of sound
available through an internal
speaker or via a jack socket.
Ink, Paper, Bright, Flash,
Over, and Inverse control the
colours and brightness of the
screen plotting. The Verify
command enables the user to
check stored data. The Border
command controls the border
colour, and Data is a long-
awaited addition, providing
the standard Basic Data con-
trol command together with

is an

Marchcards are plug-in
PCBs for the Apple Il and
Apple 1l micro-computers.
Top of the line is
Microsynth, a sound and
music synthesiser card
which uses the popular AY-
3-8912 chip. Also included
are Microtalker based on
National Semiconductor’s
Digitalker, an eight-bit
parallel input/output card
called Microport, and the
real-time Microclock. All
come from March
Communications,

14/16 Manchester Street,
Liverpool L1 6ER.
Telephone 051-236 2000. [1

Read and Restore facilities.

The new machine comes
with two manuals, one being
an introduction for the new-
comer to computing, the other
a Basic manual. The ZX Spec-
trum will be available by mail
order only from Sinclair
Research, Freepost, Camber-
ley, Surrey GU15 3BR.

Self-contained
stock system
A COMPREHENSIVE stock-
management system incor-
porating sales and order pro-
cessing has been designed for
the first-time computer user
by Winchester-based Inchico
Business Systems. The system
can tackle stock recording,
order entry, invoicing, pur- .
chasing and stocktake. It will |
build up a 12-month usage his-
tory and allows the user to
view, amend or update pur-
chase orders at any time.
Prices start from under
£4,000. Contact Inchico Busi- |
ness Systems, Microcomputer
Business Systems, 13 City
Road, Winchester, Hamp-
shire. Telephone (0962)
51930. m
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THE PROFESSIONALS CHOICE

-

Act Sirius 1
16 Bit Stand Alone micro with
superb features.

128K,1.2MB Floppies,
CPM86 as standard — £2395.

Altos .

Up to 4terminals and 40MB
of Winchester Disc.

One of thé biggest selling
small business systems
starting at £2350.

16 Bit system with 8 terminals available soon.

OKI1F800
Quality graphics micro with  [ji§
full colour screen and integral
printer. 64K and Basic
are standard ~ £4750.
Wide range of
peripherals available

LSIM3

High specification
Stand Alone micro. CPM, 64K
and up to 10MB of Winchester
in one package. Very easy to
use. Detachable keyboard.
User programmable
function keys. From £2250.

Superbrain

Still aleader in 8 bit price
performance. KGB having
sold over 400 Superbrains
has unbeatable experience
onthem. From £1875.

standard letters and preparation of mail shots.

Word Processing - Wordstar £250, Mailmerge £75.
| Full on-screen facilities enabling the printing of

Accounting - From %300 per module.
Integrated accounting systems with Invoicing,
Sales, Purchase and Nominal Ledgers.

Financial Modelling - Micromodeller £645.
Budgets, forecasts and accounting data become
easy to prepare. Allows “what if” projections.

Calculation - Supercalc £175.
Electronic worksheet for preparation of budgets
and tables of data.

Record Keeping - DMS £400.
Personnel. stock or any other records
with quick retrieval, sorting and reporting.

Sales Office Management - Sales Desk £300.
For the busy sales office to manage
sales leads and marketing lists.

Accounts - RIS £750.
Incomplete records and time recording systems.

Payroll - Graffcom £500.
Up to 500 employees both weekly and monthly pand
Automatic deduction for items like company pensions.

Graphics - Price depends on application.
Full on-screen graphics both colour and
black and white.

Engineering - SPERT £450.
Suite of programmes for PERT analysis and
civil engineering applications.

Communications - Liberator £250.

Enables a micro-computer to act like a mainframe
terminal and transfer data from Floppy disc to
another computer.

Languages - From £175.
Most major computer languages are available: Basic,
Cobol. Fortran, Pascal and Assembler.

Solicitors - Solace £1600.
Solicitors accounting, client accounting and
time recording.

0000090000090)

Multi-terminals - MP/M and Oasis from £350.
Multi-user systems available.

L

\_

MICROS LIMITED

14 Windsor Rd. Slough, Berks Tel: Slough(0753) 3858)/38319

@ Circle No. 136
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ICL advances into the
microcomputer market

FOR SEVERAL MONTHS now
there have been rumours that
ICL is going into the micro-
computer business in a big
way. First came the news that
the British computer giant was
going to market the Rair Black
Box range of microcomputers
under an ICL label. Now the
company’s plans are brought
into perspective its Trader
Point scheme.

Trader Point is, as its name
suggests, a marketing strategy.
It is a bold venture, both from
the point of view of ICL and
the dealers who enter into
agreements with it. Robb
Wilmot, managing director of
ICL, admits that the company
did not know much about the
microcomputer market, but
is willing to learn.

It is this frank confession by
Wilmot that points to the
future of ICL — one that cer-
tainly looks much rosier than it
did a year ago. Because ICL
knows little about the micro
market, it is prepared to lend
its name and expertise to the

Magic spells
with CP/M

BRITISH  SPELLGUARD s
the first truly Anglicised
spelling checker for CP/M
machines. It will run alongside
all the popular CP/M word-
processing packages such as
Wordstar, Magic Wand and
Electric Pencil. The program is
based on an American version
which has sold over 3,000
copies in the U.S.

The program is available on
either 8in. or 5.25in. floppy
discs formatted for most popu-
lar microcomputers, and
comes together with a
116-page instruction book. At
a cost of £179 the program
comes with a money-back
guarantee. Spellguard is fast,
being able to read 20 pages in
under one minute, and has a
dictionary of 20,000 words
which may be expanded by the
user. For details contact Vis-
ion Associates, 57 Woodham
Lane, New Haw, Weybridge,
Surrey. Telephone (0932)
55932. M)

dealers who, in return, will sell
the machines for ICL. Some
dealers are expressing concern
that they will be competing for
sales against ICL salesmen.
Others are worried that the
lack of local licence agree-
ments will usher in cut-throat
selling, signifying the destruc-
tion of their businesses.

Despite these fears, the
microcomputing industry
should benefit by this new
development — not least from
the prestige bestowed by the
famous ICL. Trader Point is
not just concerned with selling
the new ICL microcomputer,
though the machine should
make up the bulk of these
sales. Other machines covered
by the deal aré the Wordskil
8800 range, which is a highly
sophisticated word-processor
based networking system, the
system 25, and a very up-
market graphics computer;
known as Perq.

The ICL personal computer
is expected to sell in very large
quantities. According to the

sales team at ICL, the biggest
buyers will be large interna-
tional and national companies.
The main competition is
expected to be the IBM per-
sonal, which is not yet offi-
cially on sale in Europe.

~ For details about Trader
Point or the ICL micro contact
ICL at its World Headquar-

ters, ICL House, London
SW15 1SW. Telephone
01-788 7272.

Printout = ——

Another
three
for Apple II1

ACCESS III is a data communi-
cations program, which Apple
has introduced for its series 111
machine to transform it into a
conversational terminal.

A Pascal Utilities Library
and Script III, a text-editing
package for Pascal text files,
complete the trio. For further
details contact Apple Com-
puters (U.K.), Finway Road,
Hemel Hempstead, Hertford-
shire HP2 7PS. Telephone
| (0442) 48151.

HP-125 pnces fallmg
as hard disc arrives

This is the world’'s smallest dot-matrix printer, the ultra-
miniature model 150 from Epson (U.K.). The micro-dot
prmter has been designed to be used in pocket calculators,
smaller computers and various other devices. The print
head is of the impact dot-matrix type and can print a
maximum of 96 dots per line or 16 columns of five-by-seven
matrix characters, on 45Smm. width paper. The speed of
printing is approximately 1 line per second. Ribbons are
provided in single-colour cassettes, either in purple or
black. The printer uses a- 4.5V power supply and the motor
draws a current of 0.17A. The overall dimensions of the
printer are: width-73.4 mm., depth 42.6mm., height 12.8mm.,
weight 60g: Further information is available from Epson
(U.K.), Dorland House, 388 High Road, Wembley, Middle-
sex. Telephone 01-900 0466. ]
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THE NEW HP-125 Model 30 is
based on a 5.25in. Winchester
hard-disc drive, coupled with a
5.25in. floppy in a dual-drive
enclosure. Also included in the
basic machine are two Z-80°
microprocessors, 64K of
RAM, 16K display memory,
keyboard, and the display unit.
The system is the third in the
HP-125 range and costs
£5,473.60.

Hewlett-Packard claims the
new machine offers increased
data reliability thanks to the
Winchester discs which are
sealed against attack from
external agencies. A further
advantage is the increased
speed, and the final benefit is
the massive increase in on-line
storage.

To coincide with the intro-
duction of the new HP-125
Model 30, Hewlett-Packard
has reduced prices on the
other models in the HP-125
range, which now starts at
£3,238.84. Contact Literature
Enquiry Section, Hewlett-
Packard Limited, King Street
Lane, Winnersh, Wokingham,
Berkshire. Telephone (0734)
784774. m
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Daisywheel typewriter
is Canon’s new venture

Polydos runs Gemini
discs on Nascoms

POLYDOS IS a complete disc
operating system specifically
designed for the Nascom 1, 2
and 3 family of microcom-
puters. It is fully compatible
with software written for Nas-
Sys 1 or 3 so that programs can
be transferred to disc without
any changes. To operate the
Polydos system the hardware
' must have a minimum of 48K
RAM and either a Gemini
GM-815 floppy-disc system
with the GM-809 controller
card or the GM-805 floppy-
disc system.

Operating under Polydos
the GM-815 disc system sup-
ports both double-sided,
single-density and double-
| sided, double-density discs
which yield 175K and 315K of
storage per drive respectively.
The GM-805 system supports
the single-density format only.
Discs in the single-density
mode may be interchanged
between the two drives.

Polydos includes a 4K
extension to Basic, a disc-
based editor and an assembler.
JAll existing Basic programs
. will run without any modifica-
tion. The disc assembler, cal-
led Polyzap, is claimed to be
the most advanced assembler
- ever written for the Nascom
microcomputers.

Three utility programs are
supplied with Polydos; they
are Superzap, Format and
Backup. Superzap allows the
editing of disc sectors; sectors
are displayed in hex and

50

:ASCII, and bytes can be mod-

ified by moving the cursor
around. Format allows the
formatting and verification of
discs, and Backup allows the
user to make back-up copies
of discs.

Polydos is supplied as a sys-
tem disc, together with a pair
of EPROMs. Documentation
is divided into five manuals,
and the whole package costs
£90 plus VAT. Polydos is
available from Microvalue
dealers. ]

This is a new all-British
microcomputer, the MC
Combo. Designed and built
in the U.K. this CP/M-based
business system is capable
of conversing with
mainframes. The basic
machine comes with twin
double-density,
double-sided 5.25in. discs
offering 400K of storage.
The specifications include
Z-80A processor, 64K
RAM, 12K ROM including
monitor, four serial RS-232
ports, a single Centronics
bi-directional port and
eight timers, four of which
are user addressable. The
MC Combo is IBM
compatible and there is an
optional 6.9Mbyte hard-disc
‘system costing £2,950. The
basic system costs £1,088.
Contact Megabrain
Computers, 2 Ganton
Street, London W1.
Telephone 01-734 9462. 1

ALREADY RANKING among the
world leaders in plain-paper
copiers, Canon is preparing to
tackle the market for elec-
tronic typewriters with its
AP-500 and AP-400
machines, which are now
available in the U.K. Each
machine is controlled by a
microprocessor which will help
to eliminate chores like
centring, column layout, and
margin and tab setting.

The top of the range, the
AP-500 retails for £1,425. Its
special features include a 2K
memory which can be
expanded to a maximum of
32,000 characters in 10K
steps.

The AP-400 costs around
£840 and has a 500-character
memory, and automatic selec-
tors for pitch, line-space,
punctuation, keyboard, im-
pression control, carrier return
and underlining. Both
machines have a line-frame
function for graph and chart
construction, a daisywheel
print mechanism and an out-
put speed of 20 characters per
second. For more information,
contact Canon (U.K.), Wad-
don House, Stafford Road,

"Croydon, Surrey CR9 4DD.

Telephone 01-680 7700. [0
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Twin Z-80s
and 64k

RAM stars
of Galaxy I

GEMINI MICROCOMPUTERS has
introduced the Galaxy 1, a
microcomputer built around
Gemini’s Multiboard system.
The Galaxy 1 includes twin
Z-80 microprocessors, 64K

dynamic RAM, a detachable
59-key keyboard and two

e =l
double-density 5.25in.
floppy-disc drives.

The Galaxy 1 provides a
number of sophisticated video
facilities. Full cursor-control
functions give the user com-
prehensive on-screen editing
capabilities. ’

Centronics and RS-232
interfaces permit the use of
parallel and serial printers. A
1,200 baud Cuts cassette inter-
face and a light-pen input are
also included. The Galaxy 1
costs £1,450 plus VAT from
Gemini Microcomputers,
Oakfield Corner, Sycamore
Road, Amersham, Bucking-
hamshire. Telephone (02403)
28321. (4]
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One Expander Card
for appla leads

fo another....

In fact it leads to many others! Joining the amazing success : ‘Fﬂ
of our PAL Encoder Card, these four new expander cards ;

--all featuring the unique ‘Digitek Safety Tab' are ready to By g ? ,/"\
- o ‘\ (IR |
plug straight into your Apple Computer. . g .
Pal Colour Encoder Card £105 This amazing card with it's on-boai L I

modulator, displays exceptional colour graphics to your TV.

16k Ramcard £91 Insert the card straight into slot @, and increase
the memory capability of your Apple without having to remove
any memory chips.

280 Expansion Card £110 Installing the Z80 into your
Apple gives you two systems in one, which enables you to
run the popular CP/M operating system,

R$232 High Speed Serial Interface £72 The R5232
Interface Card incorporates 13 selectable Baud rates
from 7510 19,200.

Print-master Interface £79 The ultimate parallel
interface for Apple to all popular dot matrix
printers.

The PRINT-MASTER accepts Apple
protocols, 15+ software commands and
has on-board graphics dump capability
to all popular graphics printers. No
need to load clumsy software
routines - it's all at your fingertips
on the PRINT-MASTER - choice of
inverse printing, double size
picture, 90° picture rotation,
many word processor type
text commands, plus
many more.
Apple is the trademark
of Apple Computers inc.
Digitek and Print-master

are the trademarks of
Digitex (international) Lid.

Please send me | enclose my cheque for

Colour Encoder £105 payable to Digitek International Ltd.

Ramcard €91 [] 78O ENO [] Add15% VAT to all prices quoted.

RS232%72 Printmaster £79 Post and packaging FREE.
Further Information Telephone orders 0403 66550
A O
MY COIG . i A

Address..

a Post Code .- Number is ...
® Circle No. 137 EXPANDER CARD SEDRI



one good reason
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whyIshould

choose aVIC 20 home computer.”

1. VIC is outstanding value
for money. No other colour
home computer can give so
much for under £200.

2. Total standard memory
25K made up of 20K ROM and
5KRAM.

3. Fully expandable to 273K
user RAM.

4. Microsoft Basic inter-
preter as standard.

5. Accessible machine
language via plug-in
cartridges.

6. Connects direct to
monitor or standard television.

7 Full size typewriter style
keyboard.

8. Full colour and sound.

9. All colours easily
accessible.

10. 62 predefined graphic
characters direct from the
keyboard.

11. Full set of upper and
lower case characters.

12. 256 displayable characters
direct from the keyboard.

I3. High resolution

graphics capability via plug-in

cartridges.

M. Programmable function
keys can be used with plug-in
cartridges.

15. Automatic repeat on
cursor function keys.

16. User-definable input/
output port.

IZ Machine bus port for
memory expansion and ROM
software.

18. Standard interfaces for
hardware peripherals.

19. VIC20istruly
expandable into a highly
sophisticated computer system
with a comprehensive list

of accessories (see panel below).

20. Full range of software for
home, education, business and
entertainment on disk, cassette
and cartridge.

Accessories include:

o (assette tape unit.

o Single drive 54" floppy disk unit (170K bytes
capacity).

¢ 80-column dot matrix printer.

e 3K,8K and 16K RAM expansion cartridges.

e Programming aid packs; machine code
monitorcartridge, programmers’aidcartridge, high
resolution graphics cartridge.

e Plug-in conversion box for a full 32K,
40-column x 24 lines VIC including Prestel com-
patability.

¢ RS$232C communication cartridge.

¢ Memory expansion board.

o |EEE/488 interface cartridge.

e Joysticks, light pens, paddles and motor
controllers.

21. Books, manuals and learn-
ing aids from Teach Yourself
Basic to the VIC programmers’
reference guide (a must for
advanced programmers).

22. Fullsupport forVIC owners
— their own magazine ‘VIC
Computing’ as well as a national
network of VIC user groups.

23. National dealer network
providing full service and
support to VIC owners.

2. Expertise and experience
— Commodore are world
leaders in microcomputer and
silicon chip technology.

25. Commodore is the leading
supﬁlier of micro computers
in the UK to business, schools,
industry and the home.

26. VIC 20 is the best-selling
colour home computer in
the UK.

How many reasons was it
you wanted?

»r commodore

VIC20

The best home computer
in the world.

S

FOR MORE INFORMATION ON THE VIC 20, TELEPHONE OR WRITE TO: COMMODORE INFORMATION CENTRE,
675 AJAX AVENUE, SLOUGH, BERKSHIRE. TELEPHONE SLOUGH 79292.

@ Circle No. 138
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SEAVIEW 82 is one of the simplest, yet also
among the most imaginative applications
of the British Telecom Prestel system.
Essentially it is a way in which shipboard
Prestel sets can patch into the network.
None of the technology involved is par-
ticularly novel, but as with all worthwhile
feats of engineering it is the way that
existing technologies are combined and
applied that is important.

The prototype system is on board the
Townsend Thoresen car ferry Viking
Voyager which treks back and forth
across the North Sea between Felixstowe
and Zeebrugge. The link into shore-
based Prestel is achieved by radio, as with
normal ship-to-shore telephone network
links, and the base-station radio receiver
links into the telephone network.

The funding of the trial — which will
cost in total £325,000 — is being met by a
number of sources, with the lion’s share
of 70 percent coming from the Depart-
ment of Industry. These funds are in
addition to the costs met by CAP and
Siemens who conducted all the earlier
research and development. The money
from the Department of Industry comes
under the Information Technology Year
budget.

Ministerial optimism

The system was recently demonstrated
by Under Secretary of State for Industry,
John Wakeham, who commented that the
project was very much in keeping with
the spirit of IT Year. He also envisaged a
future system where ships all over the
world would be able to contact the
Prestel network via communications
satellites.

To send the digital signals associated
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Bill Beppnet investigates :

a tele-compuling experiment |
on board a North Sea ferry.

with Prestel, a special type of hardware is |

required which combines elements of
digital and radio techniques. The nominal
range of the ship-to-shore VHF radio is
about 20 miles, though useful communi-
cation can still be achieved 24 miles out.
Thanks to the international Gateways in
Prestel it is possible to contact other
countries’ viewdata networks. Especially
relevant in the North Sea and English
Channel areas are the German and Finn-
ish networks.

Coastal relays

The Seaview system itself was invented
by a team from the systems house CAP,
which specialises in providing purpose-
designed systems to clients’ specifica-
tions, working in conjunction with a team
from Liverpool Polytechnic and Siemens.
The communications links for the Sea-
view system are provided by British Tele-
com. In all there are 11 manned and 19
unmanned VHF radiotelephone stations
dotted around the coast of Britain, and
more are on the way.

Ships normally operate a telephone
service both for the benefit of the passen-
gers and for the day-to-day business of
running the vessel. For the purposes of
the Seaview demonstration, at least one
of the radio-telephone channels is

-occupied by the Prestel link.

One of the major partners in the Sea-
view venture is Townsend Thoresen, the
ferry company that is actually using all
the high-powered technology. Townsend
Thoresen’s Felixstowe operation thinks
of itself as the technological vanguard of
the fleet, and in Seaview it sees an oppor-
tunity to keep itself well at the fore of
sea-borne information technology.

Why should a ship need Prestel? Of
course it is a convenience to have alink to
the Prestel service that can be used from
a ship, but more to the point it establishes
a communications link that will support
digital computer signals.

Connecting the ship up to the Prestel
system provides the sea-borne user with
an interesting set of possibilities including
access to distant databases through the
Prestel Gateways. In this way for exam-
ple, an on-board computer is able to
patch in to the fleet’s main base
computer.

Duty-frees

Cross-channel ferries make most of
their profit from the duty-free shops and
the on-board bars and catering, and it is |
replenishing these lucrative stocks that
takes most of the time when the ferry is in
port — clearly an unsatisfactory state of
affairs for the ferry operators and the
port authorities. Turn-round time can be
reduced by the ship’s computer contact-
ing the stores computer in advance to
ensure that the required supplies are
waiting on the quayside.

A service which could make Seaview
very popular with the ferry-using public is
the facility to book hotel rooms at their
destination while still on the boat. Motor-
ists could be informed of traffic hold-ups
well in advance of reaching them, and the
general news and information services
should prove useful to passengers on
longer journeys. The expense of remain-
ing on-line to the Prestel network can be «
cut considerably by saving the pages to
tape or disc, and reviewing them later.
This would be normal practice prior to
leaving the limit of VHF transmissions. ]
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FREE

LIBRARY BOX with every TEN-PACK
®¥PLUSE R

NEW DISK DIRECTORY & DISKWRITER
when ordering two packs or more

SHPLUSR %

BRUSHED CHROME PAPERMATE PEN
when ordering 5 — 9 TEN-PACKS

¥ %0RE%

GOLD PLATED PAPERMATE PEN
when ordering 10+ TEN-PACKS.

DISIKKING

FOR THE FINEST
MINIDISKS & ACCESSORIES

All disks are factory fresh and individually

certified 100% error-free.
DISKING INTERNATIONAL FREEPOST LIPHOCK HANTS GU30O 7BR UK TEL(O428)722563

¢

(
V.
L% \“‘;."

VERBATIM The World's favourite media ‘Datalife’ are alt

51," MINI DISKS D
‘ ™

BASF FlexyDisk’

\10 & 16 Hard Sector at same price.s.

double density with hub ring reinforcement.

EXC VAT
MD525 S/Sided 40 track .£18.95
MD550 D/Sided 40 track ..£24.95
MD577 S/Sided 77 track £26.95
MDS557 D/Sided 77 track ..£34.95

MEMOREX The Ultimate in Memory Excellence based on
many years of experience with recording media.

EXC VAT
MEMX 1S/S S/Density .£18.45
MEMX 1D S/S D/Density £21.45
MEMX 2D D/S D/Density .. .£23.95

10 & 16 Hard Sector at same prices

BASF cross-linked Oxide coating for long media life and
special lubricants minimise head wear.

. EXC VAT
BASF 1 SIS S/Density . £17.95
BASF 1D SIS DiDensity .£21.45

BASF 2D D/S D/Density ...
10 & 16 Hard Sector at same prices

(DIS(NG SUPERLUXE DISK LIBRARY

.£8.65

to our own design,
same time allow-
SDL only
.£10.39
comes complete with warning labels & address labels.

DISK DRIVE HEAD CLEANING KITS

Prevent head cra-
shes and ensure
efficient error-free
operation

14 Enough for 26 bi-
monthly cleans &
a lot cheaper than
a service call!

CKS5 only .£16.50p

ALL PRICES ARE EXCLUSIVE OF VAT,

the SOL keeps
ing you instant visual selection of any single disk. The
SDLX only
DM only

.50p

PLEASE ADD 15%

SUPERBRAIN SOFTWARE

DATAKING™ coming soon will mathematically massage
any Datastar or Wordstar dala file and columnate with
report writer. Instant Sales. Nominal or Purchase tedger
or Comprehensive Sales/Purchase Reporting for Data-
star users.

DATAKING only
DATAKING User Manual

PLASTIC LIBRARY BOXES

The genuine Egly Box that stores and protects your disks
in tens — Unbeatable — (FREE with every ten disks
ordered)

LB only .

ATTENTION THE TRADE

Please write to us on your letter headed paper. and ask for
our special trade prices and offers.

Give your software the ultimate in presentation. We can
make the SDL & SOLX in your colour PVC. with your logo.

.£49.00
.£2.50

.£1.90

Manufactured
. exclusively for us
your valuable
disks flat & dust
free, while at the
standard SDL holds 20 disks, while the SDLX holds 28
disks. The SDL may be uprated to an SDLX retrospec-
tively.
DISIKING DISKMAILERS
This product also exclusively ours, 1S a strong plastic
envelope for mailing one. two or three disks. in safety and
U.K. P&P RATES
Discs (1-5 PACKS) each pack at 95p
Disks (6 + PACKS) each pack at 65p

EXC. VAT

SDL or SDLX at 95p
DM (each at 25p) Tens at 80p
LB at 45p
CK5 at 75p

DATAKING SOFTWARE post free
DATAKING USER

MANUAL post free

URGENT ORDERS

Either post your cheque not forget-
ting to stamp it first-class. or tele-
phone your order with credit card
No.. mentioning in either instance
that your order is URGENT. You may
then pay FIRST CLASS POST for
your goods. it required.

FIRST CLASS RATES EXC VAT
First TEN-PACK £1.80
Second & subsequent £1.30

o =

NORMAL ORDERS
We accept Armed Forces and all
Ministry of Defence Establishments
orders over £50.00 in vaiue. All other
customers cheques with order
please payable to DISKING. If you
are a large establishment,
cannot raise cheques without an
invoice, please post or telephone us
your order, and we wil send a pro-
forma invoice by return, for your
accounts department to pay against.

CREDIT CARD ORDERS

We accept Barclaycard and Access
card. You may write your c/card No.
on your order or telephone the order,
day or night, 365 days a year. You
mna:jy speak for as long as you like,
and don't forget to give full details of
what you wish to purchase, your
credit card number, credit card hol-
der’s name & address, and delivery
or invoice address ff different.

DISIKUNG FREEPOST, Liphook, Hants, GU30 7BR. England.

Sample plastics swatch available free by request

WE ACCEPT =
oty | DESCRIPTION I PRICE EXC. VAT |
and ]
— -
als
I
TOTAL GOODS VALUE EXC. VAT g
TOTAL DELIVERY AND INSURANCE ¢
SUB TOTAL EXC. VAT el
VAT £
VALUE OF CHEQUE PAYABLE TO DISKING g

Name:

Address:

==

PC6/82

Tel No:

My Access/Barclaycard® Number is:
*Please delete that which is not applicable

.
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Review

Advantage of graphics

| With the Advantage, North Star has produced yet
another desk-top micro with built-in discs: Mike Hughes
found that it has something special to offer.

THE NORTH STAR Advantage is a Z-
80-driven integrated desk-top system
comprising 64K of main memory, a 20K

" high-resolution monochrome display, a
2K bootstrap PROM, 87-position
keyboard and twin double-sided 5.25in.
hard-sectored disc drives. A second
microprocessor, an 8035, is used within
the system to provide keyboard and
disc-drive control. It will support serial or
parallel external printers via plug-in I/O
boards, for which there are six slots inside
the cabinet. There are currently two
I/O-board options — one serial and one
parallel.

Keyboard

The keyboard contains three shift keys,
designated Shift, Control and Command.
Used in conjunction with the other keys,
they generate up to 235 different codes.
Through software, a “feedback’ click can
be made to sound whenever a key is
depressed. The main keyboard contains
an Alpha-lock key which, when active, is
illuminated by an LED. Alpha-lock can
be switched in and out either manually or
through software. The numeric pad car-
ries a similar Cursor-lock key which
allows eight of the numeric keys to
double as cursor-movement controls.
Cursor-lock can be introduced either
manually or via software. A further 15
keys, labelled F1 to F15, can be used for
special user functions.
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The display, when used in conventional
character mode, displays 24 lines of 80
characters per line, with each character
contained within an eight-by-10 matrix.
The matrices for standard characters are
contained within the 2K Boot PROM,
and provide for proper descenders on
lower-case letters. The PROM contains
the character-driver routines which are
accessible to the user, and allows
matrices for special characters to be set
up and addressed in RAM. Because of
the high-resolution characteristics of the
screen, characters do not have to be
separated by fixed line intervals. It is
possible, with custom-designed software
and character pixel data, to display
superscripts and subscripts, and even dis-
play sloping lines of characters. All this
can be done by transporting data to the
driver routine via the Z-80’s registers. In
graphics mode the 20K of display RAM
allows every bit to be displayed giving a
truly high-resolution display of 240 by
640 pixels.

The versatile video driver allows for
reverse-field characters and stepwise or
smooth scrolling. Other software permits
the cursor to be exinguished, and there
are routines which allow the screen to be
blanked through software without affect-
ing any writing in progress. A complex
drawing can thus be entered with the
screen blank, to be switched on subse-
quently to show the completed drawing.

The Boot PROM allows the system to
be loaded from either of the two disc
drives, which proved useful on the review
system as it slowly developed an unwill-
ingness to read through drive 1. This was
probably a simple mechanical problem on
an ‘‘as delivered” machine and would
have been cleared up by an engineer’s
visit. This brought drive 2 into the
limelight which, although a little incon-
venient at times, allowed the system to
operate satisfactorily. The transfer rate
when taking back-up copies of discs
appears to be rather slow. Comart con-
firms that this is so and puts it down to
the disc drives being controlled via the
firmware of the 8035, as opposed to a
hardware control chip.

Memory addressing

The internal “‘bleep” loudspeaker is
driven either from a standard 500ms.
bleep, generated by hardware and con-
trolled by a monostable, or from a pro-
grammable frequency tone generated by
switching a bit in an output register.

Extended memory addressing is used
to keep control of up to 256K which is
organised as 16 16K pages. The address
bus is increased to 18 bits by using bits 14
and 15 to address four registers into
which four data bits are loaded to define
the pages that are currently required. The
normal bits O to 13 then address the 16K
within each of the selected pages. At any
moment only four 16K pages can be
current — for obvious reasons. Though
this program is very powerful, it could
cause a few programming headaches if
put to a great deal of use, especially if
maskable interrupts are used when the
page they are on is mapped out of the
system.

Parity checks

The internal 64K of dynamic RAM
occupies four of the 16 pages and is
unusual in being nine bits wide. The extra,
bit is used as a parity bit for every
memory location and is automatically
checked by hardware. In the event of
parity failure the hardware can flag it by
issuing an interrupt which can be masked
out, if desired, by a control register. The
parity bit is always set during a write
cycle; parity bits could be left in a random
state after switching on, so it is essential
that all memory locations are written to
during initialisation.

The Advantage is well endowed with
software control, making it an extremely
versatile system. It means, however, that
there is plenty to go wrong if the inex-
perienced start playing around with sys-
tem software. Fortunately the average
end-user need have no fear as the Advan-

{continued on next page)
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(continued from previous page)

tage is supplied equipped with a choice of
operating systems, neither of which
requires intervention for most purposes.
The CP/M supplied is up-graded to
handle graphics and North Star’s graphics
operating system, GDOS; the review
model was supplied with CP/M 2.2, a full
complement of utilities and a handful of
command programs introduced by North
Star. The most significant of these are a
Graphics Dynamic Debugging Tool,
which is an upgraded form of DDT; a
program for- dumping the
directory called DIRDUMP; and
GMGRADD.COM which is a graphics
subsystem extension to CP/M which is
not normally resident in RAM but which
can be linked to users’ Com files.

Data passed to the graphics subsystem
through the Z-80’s registers allows four
geometric routines to be invoked which
respectively draw lines, ellipses, rect-
angles or polygons. Bounded areas can

CP/M

Specifications

Dimensions: 480mm. deep, 510mm. wide,
315mm. high.
Weight: 19.5kg.

Power requirements: 230V/at 1A.
Ambient operating temperature range:
10°C to 40°C; cooling by integral fan.

Central processor: Z-80 operating at
4MHz plus 8035 microprocessor for
keyboard and disc control

Memory
Main RAM: 64K by nine-bit (eight bits
plus parity)

PROM: 2K by eight-bit; contains
Bootstrap
Display RAM: 20K by eight-bit

Video display: 11in. green phosphor
screen
Normal display: 24 lines of 80
characters per line
Character matrix: five-by-seven
character in eight-by-ten dot matrix
Graphics display; 240 pixels high by
640 pixels wide

Keyboard: 87 keys: 49 alphanumeric,
Qwerty layout; 14-key numeric pad; 15
programmable function keys; nine control
keys

Disc drives: twin 5.25in. dquble-sided
hard sectored; 720K total capacity; 35
tracks per side; 10 hard sectors per
track; 512 bytes per sector; 250 kilobits
per second transfer rate; 5ms. access
time, track to track

Input/output
Integral: internal loudspeaker for bleep
Extendable: six slots for optional /0
boards within cabinet with provision for
sockets to the outside world

I/0 boards
Serial 1/0: RS-232 serial port; current
loop option; 45baud to 19.2Kbaud,
asynchronous; 2,400baud to 51Kbaud,
synchronous

Parallel |/O: eight-bit data in and out, with
three handshake lines

Distributor: Comart, St Neots,
Cambridgeshire PE19 3JG. Telephone
Huntingdon (0480) 215005

Price: £2,295 plus VAT
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optionally be filled in with 15 different
types of shading, and the bounding peri-
meter can be deleted if required. Like the
standard CP/M I/O call at 0005H, the
graphics subsystem is accessed through a
call to 000CH once the registers have
been set up.

Speedy Graphics

CP/M was used to run WordStar with
Mailmerge and Spellstar which did all
that could be expected of them. Great
fun was had writing a few patched-up
graphics routines in assembler, and link-
ing them through the graphics subsystem.
As long as the required tables of co-
ordinates were properly set up, the
graphics system made the rest of it very
easy. The speed with which the most
complex drawings are displayed is a sight
to behold — it is not often you get the
chance to play around so easily with
complex high-resolution graphics in
assembler.

MBasic was used to carry out a few
groundwork checks on the Advantage
and, in particular, some of the numerous
software-controlled options. Many pages
are taken up in the respective manuals

describing the bit patterns of control and |

status registers. The system is organised
in such a way that many of the options
can be set up through the display output.

By expedient use of the Print CHRS
statement, you are able to switch to re-
verse video, switch the keyboard “click™
on and off, sound the *“‘bleep”, clear a
line, clear the screen or clear to end of
screen, turn on smooth, scrolling at high
or low speeds, switch the cursor on or off,
or switch the display on or off. It is very
disconcerting to switch off the screen by
using the Print CHR$(29) statement as
the last in the program — you tend to
draw a blank if you then try to find out
what has gone wrong.

It is also possible to switch the display
into Hybrid mode. It clears the top 20
character lines of the display and reserves
this space for graphics, while the bottom
four lines continue to be used as a scroll-
ing text area for normal alphanumerics.

Penalties exacted

Impressive as this wealth of options
may be, there is a drawback in having so
many control options accessed through
the Character Out channel. This shows
itself when you try to Type a non-printing
file when in CP/M’s command mode.
Strange things may happen when a non-
printing code is output: the screen can
blank out, the video can reverse, bleeps
sound, the keys start to click and, some-
times, you can find yourself ‘“hybri-
dised”. Worse still, in a few cases the
screen fills up with a pretty pattern and
the system crashes. Perhaps it is a just
punishment for being naughty, but North
Star, through Comart, ought to sort out
this problem.

Though the performance of the Advan-
tage under Graphics CP/M is impressive,
it is overshadowed by the spectacular
things that can be done using North Star’s
own Graphics Basic which runs under
Graphics DOS. It is a full-blown Basic
jnterpreter with a host of special
graphics-handling statements. An im-
aginary cursor can be positioned any-
where within the screen’s area by means
of the Move statement and, relative to
that position, lines, circles, ellipses, rec-
tangles, arcs of circles, “pie-slices” and
chorded arcs of circles can be drawn with
or without shading.

A sad day

Its simplicity is demonstrated by this
two-line program, which draws a near-
perfect high-resolution circle of 50 pixels
radius centred 100 pixels from the left of
the screen and 80 pixels up from the

bottom:
10 MOVE 100, 80
20 CIRCLE 50
Substituting
CIRCLE 50,29

in line 20 produces a solid circle, and
CIRCLE 50,32

produces a circular area of diagonal slash
lines without an external perimeter line.

The Graphics Basic may not be as fast
as doing the same thing in assembler, but
it does make complex graphics programs
possible even for the most mediocre of
programmers. It was, indeed, a sad day
when Comart asked for the machine to be
returned.

Conclusions

@ The Advantage is a compact, highly-
sophisticated piece of hardware with a
multitude of versatile, software-controlled
options.

@® It is well supported with software
through CP/M and North Star’s Graphics
DOS and, in particular, Graphics Basic.
If WordStar were patched to make use of
the 15 function keys instead of the usual
control keys for the more commonly used
word-processing operations, the Advan-
tage would act as an easy-to-use office
letter writer.

@ Itis housed in a strong cabinet that will
easily stand up to a normal office environ-
ment. With 720K of disc storage within, it
would form a significant small business
system.

@ Disc-to-disc transfer rates are slower
than in other systems.

@® The hardware and software docu-
mentation presented for review is weigh-
ty, well presented and easy to follow. It
contains all the necessary facts, but if you
wish to make use of the software-control-
led options at a system level you will,
nevertheless, need to read it very carefully
indeed.

@ The graphics-handling ability of the
Advantage leaves very little to be desired
of such a reasonably priced machine, but
much of the credit for this goes to the
graphics software. '
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...nnow on the IBM Personal Computer.

TABS unique business software is a flexible package
designed to maximise business efficiency and profitability.

TABS is also . Each IBM module may be run
individually or together. Modules currently include
System Generation, Sales Ledger, Purchase Ledger,
Nominal Ledger, Stock Control and Payroll.

The system is [ 1 so that updated
information on one module automatically updates
information on a related module e.g. items entered on the
Sales Ledger would deplete Stock Control.

Each module is enabling end users
to adapt each module to suit their unique accounting
requirements.

The TABS system is le. It bridges the gap

between micro and mini computers facilitating expansion
from the single user system to the multi user system on
SYSTIME and D.E.C.

@ Circle No. 140

Finally, TABS is . The modular system
currently running on the IBM Personal Computer, PET,
Apple and Superbrain will shortly be available on most
CPM microcomputers.

We would, however, like to add a word of caution to
the end user. Naturally a package as flexible as this is a
sophisticated product and although simple to operate we
strongly advise professional help either from your Dealer
or from TABS during its installation.

‘------------------- -
For more details about TABS software and hardware, please tick PC IBM
box(es) and return coupon to us. We are pleased to offer credit _
card facilities to our customers.

Dealer enqui?
Please send me details of your Dealer Plan

User enquiry
Please send me details about TABS accounting systems
Please send me the TABS User Manual £20 inc p&p

Signature =
Name _ _

Address
y Accounting
_'r Business Systems

Tel. No. _
TABS Ltd, Sopers House. Chantry Way. Andover Hants SP10 1w |
Telephone: Andover (0264) 58933

|
|
|
|
|
|
| | enclose cheque/postat orderfor£
{
|
|
|
{

X
i
i
i
j 1
L
i
i
i
I

TABS;




At first sight this
European competitor to
the Apple looks like an
expensive choice but, as
Simon Rushbrook
Williams has found, it
could be the economical
alternative for some
purposes.

PEARCOM IS A NEwW Dutch-built conten-
der for the Apple sector of the market.
Although the hardware is different, from
the point of view of software it can be
made to look identical to an Apple II.

The machine is supplied as a micro-
computer frame with 32K of RAM and
no software language at all. There are no
PROMs on board, and no operating sys-
tem or monitor programs, The review
machine was already fitted with an Apple
Autostart ROM set which is recom-
mended by Pearcom. In this way the
copyright of Apple software is not
infringed.

Pushing the start button illuminates
three coloured LEDs. A green glow con-
firms that power is being supplied, red
that the main board has a clock running,
and yellow that the keyboard is running,
or at least has a pulse train on it. These
seem an unnecessary gimmick. If there is
a need for indicators of properly function-
ing boards, then they should be on the
boards so they will be seen by a service
engineer.

Keyboard quirks

The manual praises the high quality of
the reed-switch keyboard but the key-
stroke is long, the keyboard is uneven
and it feels cheap. Keyboards are per-
sonal things and I did not like this one. In
addition to the normal keys there is a
numeric keypad and seven function keys.
Three are used for a special shift function
and allow access to the ASCII characters
normally forbidden on an Apple. The
others are available as user keys.

To the right of the keyboard is a cover
held by a screw. On the pictures in the
manual and in the advertisements this
holds a zero-insertion-force socket, pre-
sumably for a PROM programmer, but
on my sample there was just a blank
panel with ideas in the manual on what to
do with it. It can be useful to have a
customising area and this should tidy up
some applications. It was unfortunate

that the blank panel was on the right of"

the machine as the main board was below
it. If it had been on the left of the
machine then the full depth of the case
would have been available for circuits
without danger of shorting out the board
below.

There are four sockets on the side of
the case. Two DIN plugs allow connec-

Specifications

tion to cassette and one of them carries
the sound output of the internal speaker
so that you can record program output.

One video output is a modulated col-
our output to a PAL standard, together
with a sound carrier, so a TV can give
both colour and the output of internal
speaker if required. The second output is
for a black-and-white monitor.

To compensate for the lack of colour
here, a true 16-level grey scale is
supplied. This is a very fine feature

Processor: 6502, compatible with all Apple Memory: 32K RAM, expandable to six 96K
hardware and software Expansion: 14 /O expansion slots; six ROM
Languages: None supplied or EPROM sockets; bus compatible with
Monitor: None supplied; UHF/PAL colour Applesoft card

output Dimensions: width 520mm., depth 490mm.,
Keyboard: QWERTY, numeric keypad and height 130mm. (all approximate)

seven function keys Price: £975

compared to Apple outputs on a normal
black-and-white which are often confus-
ing if colours are used. If you wish to play
sound from the TV only, then a volume
control for the internal speaker is sup-
plied on the board.

Inside the case there is plenty of space.
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At the bottom is a large circuit board,
with 14 I/O slots along the back which are
identical to the seven slots to be found on
the Apple. The usual games I/0O socket is
found near the centre right of the board.

The ROM sockets are selectable to be
2716 EPROM compatible or Applesoft
ROM compatible by soldering a jumper
pair together, so you could make your
own system software.

There are plenty of sockets for
4116-type RAM. The basic Apple 48K
of RAM is there, although to keep the
price below the magic £1,000 figure only
32K is provided. The rest of the RAM
sockets are for four extra pages of the top
16K of memory. Any page can be
selected but only one can be active at any
time.
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PEARCOM

The output on a black-and-white
monitor was excellent and the grey scale
improved many of the low-resolution
graphics pictures with no harmful effects
on the high-resolution output. The colour
output to a TV was sharp and good.

Pearcom has given four extra colours.

with the effect that Apple black 2 is now
green, so some of my programs produced
unexpected colours on a green back-
ground. Versawriter confused many col-
ours; however, a few software patches
should cure all, and new colours are
always welcome.

All of the expansion cards worked
without flaw. The Pearcom can work just
like an Apple, but if that is all you want
then the Pearcom is an expensive way to
get it.

Pearcom’s control comes from address
— 16288 or C060 hex, the cassette input
port with bit 7 connected to the tape.
However, Pearcom has made this a
read-write port with bit 7 still as was, bit
6 not used and the lower six bits used to
control all the Pearcom goodies.

Bits 5 and 4 control the character set
displayed. Both upper and lower case,
together with Greek and special symbols
reside in the EPROM on the keyboard.
What appears on the screen when a key is
pressed depends on the value in these
bits. If both bits are zero then the system
looks Apple-like. If bit 4 is set, lower case
is sent to the screen.

With the addition of a little software
the keyboard allows proper shift opera-
tion. Bits 0, 1 and 3 control the extra
RAM, which is configured usefully. If all
three bits are zero then the system is
Apple-like. However, the top 16K of
RAM can be addressed using bits 0 and 1
to give one of four possible pages. So, for
example, on a disc boot Dos will reside in
the default page. If you now change bits 0
and 1, then Dos no longer occupies the
top 10K and you have blank RAM.
Obviously your software must handle
these bits so that then the 0 page is
selected when you want to use disc.

Extra graphics pages

If bit 3 is set to logic 1, then the
memory is changed to be page mapped in
text, low-resolution graphics or high-
resolution graphics, whichever is active.
In other words, you now have page maps
of your screen. As each screen already
has two areas in Apple RAM, pages 1
and 2, you end up with 10 possible text or
graphics pages available by changing a
single address. Those programmers who
already use HGR1 and HGR2 com-
mands will see immediately the use of the
extra eight pages. You can have 10 pic-
tures all set up and switch between them
in a few microseconds.

The last bit, bit 2, selects which seven
of the 14 slots are active. All the DMA
and interrupts are active all the time, and
while I cannot see how to poll which slot
is interrupted, I managed to get a clock
running in an extension slot while the
normal slots were active and still update
software on an interrupt from the clock.

A nice feature of location C060 is that
when read, it not only displays the cas-
sette data, but also the current state of
your control latches. This makes pro-
grams a little easier. ‘

Trial and error

The Pearcom comes with a file-like
manual and an address to write to for a
year’s free update. The translation into
English leaves much to be desired, and
though a considerable amount of infor-

.mation is included it took a long time to
find it. There are technical errors whére 8

is printed as 3 or B. There are five pages
on binary number systems but only one
page on the screen mapping of the extra
memory. I found the mandal very confus-
ing and often resolved what it meant only
by trying out ideas on the machine. It is
not for the beginner.

Suggestions for changing component
values to increase repeat-key rate, and
to solder jumpers on the board were
‘dangerous. While it is often possible to
improve or fine tune a board, it is not for
a beginner, and unclear instructions in a
manual could lead to warranty problems.

If you were to buy an Apple and
expand the number of I/O slots, buy a
colour card, an upper- and lower-case
card and some memory expansion,
together with a numeric keyboard, then
you would have to lay out more than
required if you were to buy a Pearcom, an
Apple PROM set and some RAM. For
those people who would require these
systems extensions, or for a dedicated
control unit, the Pearcom frame is ideal.
For a user who intends to demonstrate
Apple cards or for a research group with
a number of I/O cards, the Pearcom could
be the solution.

Some problems which present difficul-
ties for an Apple can be solved instantly
on the Pearcom. There is a place for the
Pearcom in the market, but costing needs
to be done carefully.

Conclusions

® The system works just like an Apple
and all software and peripherals should
work.

@® The documentation is poor but contains
all necessary information if you are pre-
pared to look for it.~

@ If you do not intend to use the extras,
then the Pearcom is a more costly option
than an Apple.
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The DAl Personal Computer is b
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‘High Value-
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24k Resident High-Speed Basic

16 Colour High-Resolution Graphics (265 x 335)
Scrolling Screen Editor

Sound Commands for Music Generation

Very High Speed Hardware Maths Option

Resident Monitor for Machine Language Programming
3 Programmable Parallel Ports

Standard TV Interface via Aerial Socket

RS232 Serial Port and Dual Cassette Interfaces
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Superbrain prepared
for hard times ahead

With a 6Mbyte hard disc in
place of one of the
mini-floppies, Encoltel’s
modified Superbrain should
give you memory to spare.
Peter Laurie has been finding
out more.

THE ARRIVAL of hard discs in the same
size boxes as 5.25in. floppy drives has
produced a new kind of machine: the true
desk-top information box. The first we
have tried is a Superbrain conversion
from Encotel of Croydon, using the
Rodime system described in December’s
Practical Computing.

The 6Mbyte drive which replaces the
second mini-floppy runs under CP/M 2.2.
Although the outward manifestations of
this change are slight — all you can see is
a flat black surface in place of the disc
door — the effect on performance is
startling. Even more amazing, the thing
worked as soon as we turned it on. This is
by no means universally true with equip-
ment we get for review.

When the machine is swtched on, the
helpful prompt appears:

Hit any key to boot off hard disc

F to boot off floppy

On booting, a directory appears of the
logged-in drive.

Although CP/M 2.2 will control up to
8Mbyte of disc, Encotel has chosen to
split the 6Mbyte available into two
3Mbyte drives, A and B. If you boot off
the floppy, they become E and F, while
B, C and D are transferable drive names
that make it easy to copy from one floppy
to another in the single drive.

Size is the great asset of a haid disc,
though even 6Mbyte — which needs six
months’ non-stop typing to fill up —
disappears surprisihgly fast. Speed is also
impressive: accesses off the hard disc

P

those off the floppy. You can take stan-
dard CP/M software, transfer it to the
hard disc and relax.

Unlike earlier hard-disc drives the
Rodime is tough and quiet. You do not
need to lock it before you move it and
unlock it before you use it. The machine
will stand being bumped about from car to
desk. In use it is so quiet that you have to
press your ear to the casing to detect head
movement.

The only defect we found in the
machine after a couple of weeks of
energetic use was a very obvious bug —

| which is not connected with the hard disc

— in the keyboard scanning routine. It
would capture but fail to print about one
key stroke in 10. This made many pro-
grams almost unworkable, but Encotel
says that the problem is being remedied.

A hard disc takes a minute or so to run

seeined to be about six times as fast as | up to speed. If you boot too early, it may
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work and it may not. This gave us a few
nasty moments, when the hard disc
appeared to have vanished together with
its precious parcel of data. However,
switching off once again and waiting for a
while before booting restored matters to
a proper condition.

Conclusions

+ @ The Rodime installation in the Super-
brain is neat and works well.
@ It gives greatly increased storage and
speed, and would make a very desirable
personal computer. A 12Mbyte version is
on the way, and on the horizon Rodime
and other manufacturers are talking
about 50 to 100Mbyte systems.
@® We ran the machine for only a fortnight
so we can say nothing about long-term
reliability.
® Back-up is still a problem. However
reliable a hard disc is, 1 would not be
happy using it without some simple
method of back-up. The prospect of
shuffling a couple of dozen mini-floppies
every evening does not appeal. m
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Chris Bidmead found that the
compiled variant of this powerful
Basic dialect increases its speed and
security while retaining the
programming flexibility of the
slower, interpreted version.

IN THE BEGINNING, that is the mid-1970s,
an Arizona software house was supplying
a small but handy, cassette-based Basic
interpreter to companies like Exidy,
Radio Shack and Apple. As the micro-
computer momentum grew the firm grew
too, and so did its Basic.

The modest 8K package grew into a
larger disc version, which went on to
become the extended disc Basic that is
now as much a standard piece of silicon
furniture as CP/M itself.

In 1980 Microsoft released a package
that enabled MBasic source code to be
crunched down to .Com command files
that would run independently of the
interpreter. In theory, at least, this gave
Basic programmers a big advantage over
the Cobol and Fortran fraternities,
namely the luxury of interactive
development under the relatively slow
interpreter, with the opportunity to pro-
duce fast stand-alone programs as a final
product.

The MBasic interpreter takes the
source code a line at a time, then does the
necessary computation by calling the big
bundle of subroutines it keeps standing
by in core memory. In addition to know-
ing how to unravel the English-like code
you have written, this run-time package
must contain all the routines to do any-
thing the language will allow.

Pre-processing

Microsoft’s 1980 release was a com-
piler. Whereas the interpreter crunches
the source code at run-time, the compiler
goes to work on the source code in a
series of separate stages that must take
place before the program can be run.

At first pass the compiler package
produces relocatable code, so called
because all its addresses are stored as
relative rather than absolute quantities.
This way the code postpones having to
define where exactly in memory it will be
placed before it is run.

In the second pass, when the proper
computations are done on the addresses,
the linker patches together this relocat-
able code with similarly structured stand-
ard routines borrowed from the MBasic
standard library. The result is a single,
coherent program.

Compiling and linking take time and
trouble. The compiler is also expensive —
somewhere around £200 on top of the
cost of the interpreter — but its chief
advantage is speed. In contrast to the
purpose-built code the compiler pro-
duces, the interpreter is a time waster.

If you had some horrendous number-
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hours to run under the interpreter, the
compiler might be able to reduce this to
10 hours. This does not apply to pro-
grams that have to hang around for
real-world devices like discs. In a pro-
gram which keeps the discs spinning as it
sorts names into alphabetical order, for
instance, compilation will not shorten the
run-time.

Security problems

However, compilation has other
advantages. Interpreted source code can
be read, its cosmetics altered, and the
package resold by the software pirate.
Although MBasic interpreter from ver-
sion 5.2 anticipates this problem by
allowing you to set a /P, Protection,
switch when you save, to prevent the user
listing the file, Lifeboat Associates now
markets Unlock. This is described as “a
development tool for the Basic pro-
grammer”. What it does is unravel pro-
tected MBasic code.

Compiling, on the other hand, really
can prevent what the copyright notices
call “unauthorised access”. Although
compiled code is not entirely immune to
the determined unraveller, it takes so
much time that anyone with the know-
ledge necessary to disassemble it would
probably be better off rewriting the thing
from scratch.

A professional software house might
use compilation to keep the code away
from the user for another reason. If it
sells a program for grown-up money it is
going to be expected to support it. Sup-
port implies systematically collecting bug
reports, issuing revisions and dealing with
the odd one-off mysterious crash. This
process is hair-raising enough without the
suspicion that users may be reporting
faults on code they have tweaked in the
privacy of their own workplaces.
Electrical-goods manufacturers like to
seal their products with the notice “No
user-serviceable components beyond this
point”. Software houses are following
their example.

Simpler for users

Compilation has an advantage for the
customer too. It is possible to configure
an interpreted business system with
CP/M’s Submit facility so that the user,
simply types Run Accounts. Many
modern CP/Ms now offer an autoboot
feature that allows you to boot up directly
into the program suite without having to
enter anything at the keyboard. Com-
prehensive instructions would still have.

and the program separately if for any
reason the turnkey version failed to work.

A compiled program presents a simpler
face to the non-computing user. And
even though the latest version of the
compiler does require a few odd bits and
bobs in addition to the Com file, these
are more or less invisible to the user.

The MBasic interpreter takes up a lot
of space in the machine, limiting the
amount left available for the program
itself. Because the compiler has an oppor-
tunity to digest the source code in chunks
larger than single lines it is able to do a
certain amount of optimising, and having
“seen” the whole program before run
time, it knows to leave out routines that
are never going to be called.

More compact
well-designed compiling systems
search a large library file and pick out

only those routines that the program-

mer’s code calls for. So although a run-
time package of subroutines still has to be
appended it is likely to be more compact
than its interpreter counterpart.

Compilation lets you write bigger and
more useful programs in the same space
as simpler interpreted code. What hap-
pens if you are taking advantage of
MBasic’s unique facility to debug code
prior to compilation, by running it
interactively with the interpreter? How
can you compile programs larger than the
interpreter can handle?

The MBasic compiler has borrowed a
trick from the up-and-coming Bell Labs
language C. The compiler allows a
%Include instruction that will pull in
code from a defined file and process it
exactly as if it were part of the current
source file. Once you become reasonably
proficient at manipulating the compiler
and designing your code in modules, as
the structualists recommend, you can
soak test your subroutines separately in
interpreter mode and patch them all
together at the moment of compilation.

The linking of .Rel files is a technique
derived from Basic’s predecessor, For-
tran. Any .Rel file can also be produced
from assembler code, and the facility for
doing this — an assembler called Macro
80 (M80.COM) — is thrown in as part of
the MBasic compiler package. By this
means chunks of assembler code can be
incorporated into your MBasic routines,
providing an extremely powerful exten-
sion to the language.

Macro 80 is one of the most com-
prehensive 8080/Z-80 assemblers we
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know, but recent graduates from MBasic
interpreter should not be deterred by the
weight of the manual. Learning to write
short bursts of assembler requires
nothing more than patience and the
ability to think like a chip — simple, pure
thoughts that would not strain the under-
standing of your average eight-year-old.
M80 is packed with facilities to make all
this even simpler, but unfortunately they
are rather complicated to explain.

Call routines

As in the interpreter, external code can
also be reached from Basic through the
Call statement. For example,

CALL ZAP(AB,C)

transfers execution to the memory
address given by the variable Zap, with
arguments A,B and C, all of which must
have been assigned values earlier in the
program. In the interpreter an absolute
value will have to be assigned to Zap in a
previous line, but the compiler expects
Zap to be a global symbol set up by some
other chunk offered up to the linker. So
to compile a program that calls an abso-
lute location such as a CP/M routine you
will have to link in a small assembler
patch along these lines:

PUBLIC ZAP declare ZAP
globally
ZAP: EQU 33423  ;the address of
the code start
END

or of course the code you are calling
could always be written directly in the
assembler from the label Zap onwards.
The USR facility can be made to do the
same sort of job, but it is really only there
to provide upward compatability with the
cassette-based 8K version, and is best
avoided.

The linker, L80, is the same program
supplied with Microsoft’s other two main
languages, Cobol-80 and Fortran-80, so
it is possible in theory to write code in any
of these languages and link it all together
to form a single running program. In
practice parameter passing tends to
become difficult across languages, so you
will probably stick to pure Basic, with the
odd machine-code routine thrown in.

Your early attempts at compiling will
be discouraging. You have written your
program in the MBasic interpreter, and it
works. To run it through the compiler the
simple CP/M command level instruction

BASCOM = <yourprog>
will do the trick if you do not want to
change any of the defaults.

Some options can be added to the
command line such as
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/0 — use the original version of the library at

Link time
/Z — write Z-80 code wherever possible
/D — include extra debugging and error handl-

ing code
Discs will whirr, and then a sinister line
will appear on the screen saying:

37 Fatal Errors
or words to that effect. Even when you
become proficient and manage to write
programs the compiler does not balk at,
the compiler will still close with:

0 Fatal Errors
reminding you that you only just got by
with it that time.

The grudging approval of the compiler
is no guarantee that you are home and
dry with a runnable program. The linker
has its own criteria to fulfil: in particular
it has to find a subroutine in the library,
unless you supply it, to match the name of
every function your program is trying to
evoke. Called globals, because unlike
local names they are known and under-
stood outside the parish of each indi-
vidual chunk of code you are linking,
these are the rivets that stick the whole
thing together.

The linker will throw up the names of
those that do not match. So when you get
an incomprehensible screenful of

UNDECLARED GLOBALS
do not think your computer is just being
insulting.

If you come to it from the Basic
interpreter, the whole process will strike
you as quite time-consuming.

On ordinary 8in. discs a compilation
and a link of a moderately sized program
may take 10 minutes while it creates the
necessary symbol tables, writes them
back to temporary filées on the disc and
updates them. With mini-floppies the
process can take even longer, although
one of the new mini- Winchester devices
may trim the time to no more than a
minute or so. To make any substantial
program work .you will probably have to
go through the compilation/link process

" several times to iron out the bugs, at least

until you get to know the compiler’s little
idiosyncrasies.

In principle the interpreter and the
compiler are the same language, but in
practice there are small but important
differences. Obviously the compiler has
nothing to do with the interpreter’s
Immediate mode, and the Edit command
is out, along with Auto, New, Renum and
Save. Another difference that should not
raise an eyebrow is the compiler’s refusal
to deal with lines longer than 128 charac-
ters, whereas the interpreter can cope
with 255. The compiler limitation refers
to physical lines, and once you advance to
the stage of writing long logical lines you
will have learnt how to format them
properly into short physical lines ‘using
the line-feed character.

Some versions of the interpreter are
reputed to support constructs such as

400 FOR | = 1 TO 10

Software review =

410FORJ=0TO5
450 NEXT |

7 460 NEXT J
which the compiler sensibly throws out,
and a similar restriction applies to
While-Wend. The careless rapture of
jumping into the middle of both sorts of
loops with a Goto, permitted in the
interpreter, is also beneath the compiler’s
dignity. If you insist on writing code like
this you will have to stick to the interpre-
ter.

Arrays will have to be declared stati-
cally. If you have found it handy in the
interpreter to be able to say

10 IF BIG THEN A = 20 ELSE A = 10

20 DIM BUFFER(A)
you will have to do some rewriting. The
compiler has to set aside space in the .Rel
file to accommodate the array, and can-
not wait till run time to know the dimen-
sions. For similar reasons Erase will no
longer let you scrub out an array prior to
redimensioning. The line containing the
Dim statement must physically precede

‘the use of the array; you cannot, as in the

interpreter, tidily collect all your Dim
statements into a subroutine at the end of

‘the program.

Where the difference can become
annoying is in the input/output routines.
You may have discovered in the interpre-
ter that an empty carriage return in
response to a line like

20 INPUT A%
loads an empty string in A$, i.e., puts A$
=’ This is handy in a routine like menu
selection, where you can offer a series of
options
ENTER “A”, “B", “C” OR “D"

or let the user fall back on a default by
hitting carriage return.

Still waiting

The compiled version of the code
responds to a carriage return by waiting
for the string it was promised. One way
out is to abandon the use of Input
altogether and employ Input $(n) instead.
If n is greater than 1 you and your
program will probably be thrown by the
fact that back-spaces entered by the user
to correct mistakes in the input count as
characters.

It is simpler to use Input$(1) — some
versions allow Inkey$ — and write a
small routine that catches back-spaces
and unwanted control characters. An
editing input routine like this would be
worth considering as an assembler mod-
ule, to be linked in as a .Rel file.

Writing larger and larger packages will
eventually bring you up against a particu-
larly infuriating feature of the package: a
program that runs under the interpreter
and has been compiled without errors
may come unstuck with L80 because your
.Rel files are bigger than the available
memory.

The only way out of this is Plink. a

(continued on next page)
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(continued from previous page)

providential package available from
Lifeboat Associates. Plink can link files
larger than memory by winding them on
and off discs, so the size of the files it can

" deal with are limited only by the disc

space at your disposal.

With the release of the new compiler it
may not be necessary to write files this
big. In MBasic it has always been particu-
larly easy to Chain files, so that a com-
plete business system can be built up out
of a series of sections, each one a self-
contained Basic program. This is the ideal
way of structuring Basic programs.

Unfortunately the old version of the
compiler lacked the facility, available in
the interpreter, of passing values from
program to program through variables
designated as Common. The alternative
method of communication between mod-
ules was by temporary data files,
although the disc accesses that this
implied necessarily slowed the program
down.

New version
The new version of the compiler takes
a big step forward. An early code line will
list the variables whose valies are to
appear identically in the Chained and
Chainer programs:
100 COMMON A, WEEKSPAY, N,
EMPLOYEES$()
and the job is done. The same statement
must appear in all the programs that are
supposed to be tapping into these values
and the variables must be listed in the
same order.

With a large program the designation

may run to several program lines. In this
case the burden of the clerical work can
be lightened by making use of the
%Inciude instruction. The Common
statements can comprise a separate small
file, called Comdef.Bas, or whatever.
This file is then written into every file
interested in the variables if each of them
carries
77?7 %INCLUDE COMDEF .BAS

where ??? represents any line number
that precedes the first executable state-
ment.

The bad news about this new version of
the compiler is its size. Instead of having
the Basic .Rel file pick out only the
subroutines it needs from the Bascom
library, which takes quite a lot of time
during the link run, Microsoft has
bundled the more commonly used
routinés into a discrete run-time file cal-
led BRun.Com, which every compiled
MBasic program will now have to pull
into memory as its first act of office.
BRun.Com is 16K in size. However short
your program, it will always occupy at
least that much memory.

Because Basic does not allow sub-
routines created by the user to be called
by name, and because of the limitations
in passing parameters to those routines,
Basic compiler writers try to soften the
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Interpreter
Compile N/A
Link N/A
Run time 46s.
Disc size 2K
Mem size 28K + D

New library Old library
25s. 25s.
1min. 20s. 1min. 55s.
20s. 20s.
2K 10K

16K + D 10K

| Table 1. Performance of test program under interpreted and compiled MBasic.

rough edges of the language by offering
more and more built-in statements and
functions. BRun.Com is an admission
that the inclusion of the Chain with
Common facilities has made the Baslib
library unmanageably large.

The idea of a separate run-time pack-
age is not new. CBasic has it, as do some
of the Pascals, notably Pascal/M. But
Bascom ingeniously does its best to
make the extra file invisible to the user.
Whereas the traditional CBasic user has
to prefix a call to CRun2 before the
reference to the program he wants to run,
the MBasic machinery is set to make the
calling of the run-time package automatic
when the program name is fed to CP/M’s
command line.

The only difficulty arises when the user
program finds that BRun.Com is not on
the expected disc. The location of
BRun.Com has to be defined at link time,
and the linker reads it from a small text
file called BCLoad.

Time saved

The invisible machinery is fine for sub-
stantial programs, especially for dealing
with a series of programs that Chain each
other. The bulk of the run-time package
stays put and the application programs
are overlayed in the memory area above
it. The library does not have to be called
in from disc each time a new program is
brought in, and disc transfer time is
saved.

Nonetheless the whole arrangement is
rather cumbersome for the sort of short
and sweet programs that Basic does best.
For this reason Microsoft includes on the
release disc a copy of the old version of
the compiler library, now renamed
Obslib.Rel. Obs does not stand for
“obsolete”, indeed the old library is still
an important part of the development
package. The code it creates takes less
memory, and will run independently of
any outside help. What it will not do is

{ support Chain with Common.

To check the mechanism we took a

short test program:

10 DEFINT K: DEFSNG B

20 PRINT “START”

30 FOR K = 1 to 5000

40B = KK

50 BB = K*K

60 NEXT K

70 PRINT “STOP”
and put it through the mill in three difter-
ent ways as shown in table 1. These
timings are obviously hardware depend-
ent, particularly as the compile and link
figures include the time taken to pull the

systems files in off our rather slow Micro-
polis 5.25in. discs. The third row gives
genuine computation time, taken from
the program’s Start and Stop prompts,
and you will see from this that compila-
tion gives an improvement of 130 per-
cent. Run timings are identical between
the old and new libraries, but the
improvement in link time, even for this
small program, is very noticeable.

Memory space

The disc-size row reflects the fact that
typical mini-floppy implementations of
CP/M try to improve disc speed by refus-
ing to deal with memory transfers below a
certain minimum, the block size. The
actual size of the test program in memory
under the interpreter is trivial, designated
in the last row of the table as D. Most of
memory in that case consists of the 28K
of the interpreter.

Similar remarks apply to the program
as compiled with the new library: the
bulk is taken up by the 16K BRun pack-
age that must co-reside in memory.
Notice that the total compiled size is
larger under the new system; the 10K in
the last row shows that the linker has
selected only those routines associated
with the test program.

As with all benchmark tests, the lan-
guage comprises more than the two
statements tested in this program so be
cautious with the run-time figures.
Change the program lines:

40B =K.5

50 BB = K'3
and you have a program that runs at 5
minutes 20 seconds whether you compile
it or not.

Conclusions

- @ The MBasic compiler package can be

used without the interpreter, the pro-
grammer writing the source code as an.
ASCII file.

@ Probably the best use of the compiler is
in crunthing down Basic programs
developed under the interpreter. Used like
this the whole MBasic5 package makes a
very powerful program-development sys-

tem.
@® The new version of the compiler lets

youi create a complete suite of programs
that pass values from one to the other.
Very sophisticated business software can
result, as there is now virtually no limit to
the total size of the code.

® The bad news is that Basic is still Basic.
It is worth repeating that a language
should help you think about the problem,
as well as code it. o
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The Ring and the Stack

The Sig/net concept —the simple
interconnection of functional
computing modules on the unique
Sig/net Ring —achieves the widest
variety of hardware configurations
at the lowest possible cost. From
single-user floppy drive systems to large
multi-user configurations sharing hard
discs and expensive printers, Sig/net can provide
the right specification. And it can be expanded
at low cost from a basic system to multi-user
operation in which each user has a processor
for full speed operation. There is virtually no
limit to the hardware configurations possible.

The newly introduced 1000 Series has been
designed especially for multi-user systems. One
slim unit, serving up to three users, stacks on top
of another. A twelve user system with over 800KB
of internal memory and 16MB of hard disc
requires only five units and measures just 420mm
square and 450mm high!

All this advanced hardware is backed by an
established dealer and distributor network
to guarantee end user support and the CP/M-
compatible operating system ensures the
availability of the widest range of proven
business software.

STACKED
WITH
FEATURES

Tel: 01-278 6273
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For you to sell as a dealer. .
Sig/net offers you advantages of
advanced hardware, the backing
of a professional distributor
network and usual trade margins.

. .« to specity as a consultant ..

With its unrivalled expansion potential and
flexibility at low cost, Sig/net enables you to tailor
a system exactly to a client’s needs and to add new
facilities as required.

... to buy as a user ..

Sig/net offers a high specification at low cost, the
potential for expansion with your business, the
backing of a national dealer network for continued
support and the widest range of business software.
Compare it with other systems and see
if they match up.

Post the coupon to Shelton Instruments Limited,
22-26 Copenhagen Street, London N1 0]D today or
contact your nearest distributor for details.

North Micropute: contact Peter Casey 0625 612759

South and East Interam: contact John Lagan 01-675 5325/6/7

South and West Malvern Micro Systems: contact
Ray Mansell 06845 68500

Scotland Video Vector Dynamics: contact Chris Morrow
041-226 3481

Northern Ireland ECL Group: contact Alan Richardson
0232 664737

Eire ECL Group: contact Reg Vian 0001 767042

MAKE THE RIGHT CONNECTION NOW
L N B N B B B B _E |

To: Shelton Instruments Limited, PC2
22-26 Copenhagen Street, London N1 0]D
I am interested in a Sig/net dealership

Please send me further details of Sig/net
Ask my nearest dealer to contact me

Name Position

Company
Address

Tel: :

e S]gimek

LB RN _E 0§ |

® Circle No. 142
65



60

1980 saw a genuine breakthrough ~
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>