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System Integration by MCSi, Inc

The Weather Channel’s TV-80 Console

“"ONE OF OUR KEY REQUIREMENTS was the ability
to support many more microphones, mix-minuses for
IFBs, and satellite sources without routing and
patching sources and inputs. WHEATSTONE’s TV-80
audio console was the logical fit for our needs. It
featured eight internal mix-minuses and was ‘tried
and true’ technology. Its preselects with Event
Computer give us the expansion and flexibility
needed to satisfy a diverse range of needs, from live
production out of multiple sets and studios to pre-
production for specially produced programming.

THE WHEATSTONE FACTORY commissioning and
training worked out very well. It was well coordinated
and the operators (both old and new hands) seem-
ed to understand the console, the layout, and the
functionality. There have not been any major oper-
ational ‘bugs’ using the audio console live on-air and

user satisfaction with the console has been very
good. Setup time and ease of operation have im-
proved significantly. To date we have not had any
service needs.”
— John Crr, Mgr,, Broadcast Engineering Projects
"YOU JUST CAN'T GO WRONG with WHEATSTONE.
Their boards are intuitive and clean sounding, and
you can track signal flow at a glance. In my eyes the
greatest feature of the TV-80 is their mix-minus bus
system. Anyone out there who's 'fakjng’ mix-minus
by using submasters or an external box will wonder
how they did without it. The TV-80 is a definite time
saver, both in installation and operation. It makes
audio operators more confident and reduces show
prep time—we’re now able to do more and better

pre-production. Definitely WORTH EVERY PENNY!”
— Craig Reeves, Audio Engineer

Whecat tone Cormorationm

copyright © 2001 by Wheatstone Corporation
specifications and features subject to change without notice

tel 252-638-7000/fax 252-635-4857/sales@wheatstone.com / www wheatstone.com
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WETA, WCBS, WSB, KHOU, WFAA, KGO, WXIA, WTHR,
WPVI, WBNS, KING, WHSH, KABC, WGCL, KTVU, KCAL,
KPIX, KCBS, WUSA, WJLA, KYW, WDIV, WWJ, KTVT,
KPRC, KIRO, KMOV, KTVI, KBHK, KCTS, WMVS, WTAE,
KRIV, WFLD, WOIO, KCOP, KGW, WPXI, WCNC, WTVD,
KXTV, WPLG, WLS, WKYC, KICU, WFLA, KFOR, WSVN,
WBBM, KPTV, KTRK, WBAL, KARE, KPNX, WTSP, KDKA,
KMSP, WBZ, WCCO, KSDK, WSOC, KCRA, KXLY, KTVX,
WRAL, WRAZ, KOIN, KLAS, WTLV, KUTP, KTXL, KBWB,
KNTV, WJZ, WWOR, KQED, WABC, KCET, WCYB, WRDW,
KCPQ, WRLK, WHYY, WTMJ, KLFY, WENH, WISC, KTTC,

KOREAN BC, WCVB, WEWS, WSPA, KSWB,

*Due to contractual agreements, some stations not listed

We're proud to announce our 100th DTV transmitter installation--at WFTV in Orlando, Florida. It not only highlights
Harvis” industry leadership in both UHF and VHF digital transmitters but also our end-to-end solutions--including
monitoring equipment, DTV studio products and complete customer support. We deliver the whole package, and our

customers’ letters confirm it.
HARRIS

Circle (104) on Free Info Card
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SERVER FAMILY LINE: VSR-2000, MAV-555, MAV-70XGI, MAV-2000



NOT ALL BITS

In today's competitive environment, you
need every advantage you can get. So
take advantage of Sony's broadcast video
servers. Sony's unique IC implementation
of MPEG Il compression technology deliv-
ers superb picture quality at any given
bitrate and a highly efficient bitstream
for any given picture quality. That's the
most important advantage of all.

Sony's MPEG mastery is built into a com-
plete line of servers — each optimized
for a specific working environment.

The MAV-70XGCI excels at high quality
play- to-air. It's equally adept at 4:2:2 and
4:2:0 compression for Standard Definition

or Hign Definition signals. The editing
capab lities of the MAV-555 makes

it a favorite for live sports production,
having already been used to broadcast the
Games at Sydney. The high quality of the
MAV-2000 makes it ideal for studio appli-
cations and its extensive /0O complement
lets it serve as the centerpiece for Sony's
NewsBase™ newsroom system. While

the VSR-2000 VideoStore™ server is ideal
for cable TV commercial insertion, video
walls, presentations, education and point-
of-information applications.

As pat of Sony's Anycast™ solutions
appreach to the future, these servers

ARE CREATED EQUAL.

incorporate the signal and control inter-
faces you'll need for today's environments
— and tomorrow's. Netwosk by Gigabit
Ethernet, Fibre Channel and MXF file
exchange Connect via analog, SDI, SDT!
and DVB-ASI. And control your system
with Sony disk protocol or industry-
standard VDCP. Sony keeps your options
open and yeur future secure.

Don't believe that all servers are alike.
Find the ome that's just right. Let
Sony serve you. ANY QUESTIONS?

1-800-472-SONY ext MAV

www.sony.com/prafessional

©2001 Sony Electronics Inc. Al rights reserved. Reproduction in whole or in part without written permission is prohibited. Sony, Anycast, NewsBase and VideoStore are $=ademarks of Sony.
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With the capability of

DTV today and HDTV tomorrow,

who knows how many anchors it will outlast.

The new AJ-HDR150 DVCPRO/50/HD Multi-Format Server.

From the digital imaging leader comes the first video server to offer
single-source playback of DVCPRO, DVCPROS0 and DVCPRO HD native
material — the Panasonic AJ-HDR150.

Networked with newsBYTE and/or newsBYTES0 non-linear editors, the
AJ-HDR150 increases productivity while simplifying the workflow of
ingest, editing, storage and playout — providing a total DVCPRO native
news production sclution. Add the ability to play commercials,
bumpers and promos with remarkable image quality, and it's easy
to see why the AJ-HDR150 is big news today — and tomorrow.

If you're in the market for & server that integrates seamlessly with
leading newsroom and automation systems, high-speed data
networks and video archives via lossless FTP and SDTI transfers,

future proof your operation with the AJ-HDR150. It'l still be on board no
matter how many times it's anchors away. Call 1-800-528-8601 or visit
www.panasonic.com/broadcast to learn more.

Panasonic

The difference is your image.

www.panasonic.com/broadcast

AJ-HDRI150 DVCPRO/50/HD Multi-Format Server
Formats: 480i, 480p, 720p, 1080i | Simultaneous SD/HD output

/O options: HD SDI,SD!I, SDT}, Analog | RAID-3 protected storage

AMemberofthe /) Connectivity: Fibre Channel, SDTI, Gigabit Ethernet, ATM
DNA Product Family
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definition screamer What a difference
10 years makes

We're down to one — proposed format,
that is. Name the original 10 digital
radio formats proposed at the 1991
NAB convention. All correct entries will

m Engine Room editorial:
Full speed ahead

be eligible for a drawing of the new
Broadcast Engineering T-shirts. Enter
by e-mail. Title your entry ‘Freezeframe-
July” in the subject field and send it to:
editor@intertec.com. Corract answers
received by Aug. 1%, 2001 are eligible
to win.
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)/ in the dug-eat dog world of active monitors,
P L8 i ONLY THE HR824

e comes with an authentic

7 " PEDIGREE
L e . ] »

"', It's something to chew on.

Think of
it as paper training for
active near-field monitors...every
Mackie Designs HR824 is hand-calibrated
and comes with an individual frequency
response print-out and signed certificate
of accuracy. lt’s your guarantee that they
live up to our claims of “ruler-flat” £1.5dB
39Hz-22kHz response.
Quite frankly, the HR824 is not the
cheapest active near-field monitor or the
market today. But when the quality of

your station’s sound is at stake, why spend

less? Because if your monitors aren’t
accurate, nothing else is either.

Call your broadcast equipment supp-
plier today for more info on the HR824.
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[ec-srriu]l — Actually

| 1HX l Mackie HRG24
SEVLLSES Active Monitors
have two pedigrees: They're
also sertified for use in
Lucesfilm THX® pm3 Multi-
Channel Mixing and Monitoring
studios, too. Okay, that’s not

a big deal to you broadccast
types, but it does help prove
just how accurate cur active
mon tors are.

wwwmackie.com « 808.258.6883




Free TV - Part Il

Boy, did I have fun with the May “Free TV” editorial. The editorial generated more feedback than
any I’ve written in the past 16 years. In fact, I received more letters from that editorial than the
one lambasting 8VSB.

By now, many of you who wrote me have probably figured out, I was really talking about an off-
the-air antenna. The truth is, yes Virginia, there really is free TV. It’s out there in the sky above your
house, and even in your basement if you want it. The problem is that most folks don’t know about
it. They continue to believe that nothing is free anymore — even television programs.

It’s a sign of today’s society. You go to the gas station and pay for free air. You pay the phone company extra
just to not list your phone number. And we’re all still paying an extra

10

fee for “Touch-tone.” What scams.

Based on the tremendous feedback to my earlier Free TV editorial,
I suggest we take back the free airways. Let’s launch a national
campaign promoting Free TV. We’ll get some celebrities to hawk the
advantages of Free TV. They can claim they’ve made the switch and
lost weight, cured their acne or broken that evil cable TV habit.

For example, we’ll get Bob Dole. “I erected my own TV tower
to get Free TV,” he’ll say. To catch the younger crowd, Jennifer
Lopez, in some skimpy outfit standing next to a TV with one of
her videos playing. She’ll say, “With the money 1 save with Free
TV, I can get an extra pedicure every month.” Or how about
James Earl Jones, in his deep, Darth Vader voice, slowly saying,
“Get Free TV now, or the Force will destroy your set.”

Don’t forget the politicians. First would be former president
Bill Clinton. “Why, I’d give two nights in the Lincoln bedroom

for my Free TV,” he’d say. Everybody likes to get a bonus, so

we’ll have Vice President Dick Cheney saying, “Get your Free TV now and I'll throw in 10 free gallons
of gas.” Then we’ll boil the reasons to get Free TV into something simple.

Top 10 reasons to get drop cable and get Free TV:

10. It doesn’t cause cancer.

9. The antenna towers will invite lighting strikes at your mother-in-law’s house.

8. No messy cable boxes and multiple remotes to fool with.

7. Your kids can’t watch MTV anymore.

6. No more animal rights channels.

5. No more trying to convince your wife that all those VOD movies you ordered were really nature videos.

4. Without 500 channels, your kids will go to their friends’ homes to watch TV.

3. If you’re convicted of anything, you can claim it was because you were deprived of cable.

2. At least you’ll know you aren’t paying for all those lousy programs.

And the number one reason to have Free TV — It’ll really piss off the cable companies.

Brad Dick, editor

Send comments to:
direct: editor@intertec.com
website: www.broadcastengineering.com

broadcastengineering.com  July 2001



Solving the Digital Puzzle

[DENSIT )
Distribution Amplffiers

The Ultimate "Glass Cockpit”
for TV Control Rooms and Monitoring Centers

NEW O Monitoring VBI Parameters O Daisy-Chaining Multiple Systems For A Total Of 48 Videa And Audio Stereo Inputs

O Monitoring MPEG-2 Transport Streams O Monitoring Remote Signals Using Streaming Video : "

Virtual Monitor'Wall Proeessor
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Miranda Technologies Inc.: tel.: 514.333.1772, ussales@miranda.com Miranda Europe: eurosales@miranda.com Miranda Asia: asiasales@miranda.com
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McGoldrick strikes a chord
with women

Dear sir:

Ijust had a few comments regarding
your May article, “Where are the
women?”

Oh, we’re out there, it’s just that you
need a magnifying glass to see us.

I was blessed with parents that didn’t
scold me when I took apart all the
phones and alarm clocks in the house
when I was 12. They helped me to see
that it was all part of the learning
process. | agree with Mr. McGoldrick,
when he stated, “As a body, engineers
should take blame for not getting out
there to be proactive in promulgating
ourselves.” I have found that here in
the United States, we seem to lack the
motivation to help those young wom-
en interested in the electronics to be
aware of the various options available
to them. Here’s where we could learn
more from our neighbors. In Canada,
they have mentoring programs and
summer internships for young women
of all ages. The Women’s Television
Network and the WTN Foundation
run television technology programs
for women and girls in Canada.

Believe me, I knew going into this pro-
fession that being taken seriously would
be the biggest challenge, but I'm like
most female engineers — we love chal-
lenges. I’ve learned, over the years, (and
I'm still in my 30s) that patience and
humor are virtues that get me through

12
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allthe scrutinizing, insensitive comments
and prejudice that comes from my male
co-workers. Even now, as I re-enter the
broadcast engineering field after pursu-
ing my own business ... Thave found that
Ineed to work at lesser jobs to prove my
skills and abilities once again before
being welcomed into the inner circle.
Thanks for the article.
Sincerely,
NaNcy Naror-Peprick, WPHL-TV

To Mr. McGoldrick:

Asa female Engineer for Dome Produc-
tions Inc. In Toronto, Canada, I agree
somewhat with your article abour how
few female engineers there are in the
work force. Speaking from personal ex-
perience, after two years of being in this
field I still find myself competing with
other male co-workers for the same re-
spect. Heck, a few of the operators Twork
with still think I'm a Utility or a TVA. 1
grit my teeth and explain, “Yes, [ am an
engineer.” I may not be as experienced as
some of my co-workers at this moment in
my career; however, I am a hard worker,
cager to learn and I deserve the respect
and the trust of my colleagues.

Maybe there is lack of women in
this field because, let’s face it, it is not
the most glamorous of jobs. It is a
dirty job and maybe many women are
not willing to commit to a profession
that may take them away from their
family life to a certain extent. Some
weeks I put in up to 30 hours of
overtime. If I were raising a child this
would certainly become a problem.
Maybe a lot of women hold a typical
9-to-5 job in order to have similar
schedules as their children.

JAIMIE SwaiN

Another letter:

I just got done reading your article
about “Where are all the women?”
and [ must say that I had a bit of a
reaction. As a woman who has spent
the last 17 years as a broadcast engi-
neer, I’ve also noticed that not many

July 2001

women have chosen the field of elec-
tronics ... but I don’t think it’s because
girls in middle school start thinking of
math as a “boy-geek” thing. As an
advanced placement math student, 1
canrecall perfectly the time at which it
became socially un-cool to be good at
math ... boys made it perfectly clear
that girls who were good at math and
science were not as attractive and
therefore not as socially desirable —
it was clearly threatening to their
impending masculinity. Many girls 1
knew decided they didn’t want to be
smart if it meant they couldn’t get a
date, and so many girls decided to
take languages, or social science, or
creative writing, where it was okay
for them to succeed.

I think things are a bit better today, as
there are a lot of studies that have been
done about this phenomenon in girls’
development, and male/female roles are
somewhat less narrowly defined that in
pastdecades. ButIthink thateducatorsin
our middle and high schools, parents and
engineers need to make a concerted effort
to educate our kids about the myriad of
possibilities that are available to us as
individuals, and to encourage values that
reflect diversity in the workplace.

My eight-year-old daughter knows
that if she needs something fixed, she
can call me — but she also most times
will try to take it apart herself. We
need to expose our kids to women
doing all kinds of work, so that it
doesn’t seem strange or unusual. And
we need to enlist women interns to do
astintin the engineering department—
not just production.

And of course, we need to remind
our daughters that if they want to
support themselves, they need to find
jobs that will compensate them suffi-
ciently. That was the only reason I
joined the profession.

Lort TENNENHOUSE
AsSISTANT CHIFF ENGINEER, WXMI-TV
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Introducing the Dolby DM100 Bitstream Analyzer. the handheld diagnostic tool that monitors
and gencrates Dolby Digital (AC-3). Dolby E, and PCM bitstrcams. Broadcasters, systems
integrators, and service personnel will find it invaluable to test signal integrity in TV and
production facilities or even in home theater systems. Monitor decoded audio channels with
the built-in speaker or headphone output, and view

@I ( " ) ( ) the Dolby Digital and Dolby E metadata on an LCD
] % :

screen. Add the DM 100 to your toolbox for $1,995

~— Digital Out —— “—— Digital In

to take control of your facility’s digital audio.

Features XLR, BNC. and Toslink input
and output connectors.

00 Dolby

BREAKING SOUND BARRIERS

Dolby Laboratories, Inc. » 100 Potrero Avenue © San Francisco. CA 94103-4813 Telephone 415-358-0200  Fax 415-863-1373
Wootton Bassctt » Wiltshire SN4 8QJ England » Tclephone (44) 1793-842100 » Fax (44) 1793-842101 www.dolby.com

Dolby and the double-D symbot are trademarks of Dolby Laboratories. € 2000 Dolby Laboratories, lac. SO0/13381

All other trademarks remain the property of their respective owners. *Manunfacturer’s Saggested Eetail Price
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Beyond the Headlines

Power shifts in Washington

BY LARRY BLOOMFIELD

he old saying is that only two

things are for certain, “death and
taxes.” To this, should be added
“change.” The latter is probably tru-
er than the former. This is particular-
ly applicable to the political environ-
ment in Washington, D.C.

The recent political balance in Wash-
ington was so precarious that the change
of one Senator’s political allegiances
has caused a complete shift in the way
business will be conducted and what
can be expected out of the nation’s
capitol. Chairmanships of virtually all
senatorial committees have changed
hands to what is now the majority party
in that house of Congress.

Of particular interest to broadcast-
ers is the shift in chairmanship in the
Commerce Committee from Senator
John McCain (R-AZ) to Senator Fritz
Hollings (D-SC). With this change,
we can expect a significant change
in many areas, including but not
limited to TV ownership caps, news-
paper-broadcast cross ownership,

deregulation of nearly all parts of the
communications industry, TV vio-
lence issues and the transition to
digital television.

One of the major reasons Fox CBS
and NBC left the National Associa-
tion of Broadcasters’ fold was over
NAB’s stand on ownership caps. There
was a ray of hope for the cap to rise
under the old guard, but it is unlikely
under the current leadership. Cross
ownership had a chance, but is nearly
a dead issue now. Telco’s expansion
into broadband service might have
gotten off the ground, but is also
nearly a dead issue. As for the transi-
tion to digital, the old guard would
have held broadcasters to a tight tran-
sition schedule, but that may well be
eased under the new leadership, with
sources saying that this might irclude
a push for more HDTV content as one
approach to acting more in the public
interest. With a 60 percent change in
the top echelon at the FCC, it should
prove to be an interesting ride.

FRAME GRAB

u.s. humes with PCs

A look at the issues driving today’s technology

Home networking grows with broadband
Consuers want to network their home computers

U.S. broadband homes

Multiple
PC homes

54%

SOURCE: 2Wire www.2wire.zom
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Not only is there a whole new twist in
Congress, but we’ve also got a whole
new team leading us down the commu-
nications regulatory path at the FCC.
This spring saw three new faces: Kath-
leen Abernathy, a Republican, was vice
president for public policy at communi-
cations service provider BroadBand
Office Communications; Michael
Copps, a Democrat, was an aide to Sen.
Emest Hollings, D-MN (not to be con-
fused with Senator Fritz Hollings [D-
SCJ), the new Senate Commerce Com-
mittee boss; and Kevin Martin, a
Republican, was recently a deputy gen-
eral counsel for George W. Bush’s pres-
idential campaign and a former FCC
aide. All are attorneys.

Chairman Michael Powell had his
term with the Commission renewed.
Commissioner Tristani’s (a Demo-
crat) term should last another year.
The FCC is directed by five Commis-
sioners appointed by the President
and confirmed by the Senate for five-
year terms, except when filling an
unexpired term. The President desig-
nates one of the Commissioners to
serve as Chairperson. Only three
Commissioners may be members of
the same political party. None of
them can have a financial interest in
any Commission-related business.

The FCC officials recently asked for
public input on reorganizing the agen-
cy. The project is being led by Mary
Beth Richards, an FCC Special Coun-
sel who plans to unveil a reform plan
later this year. It is expected that the
FCC’s industry-specific bureaus, such
as Mass Media, Wireless and Com-
mon Carrier, will be realigned along
functional duties such as licensing,
enforcement and consumer affairs.
No specific due date for comments
was posted, but FCC officials say they
will be collected soon. ]
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PLAN FOR 100% FAULT-RESILIENCE. AT 50% OF THE COST.

Build your fault-resilient operation with SeaChange and cut
your server costs in half. Qther video servers require that you
copy each and every video file to achieve 100% fault resilience.
That can double your storage costs. However, through its
patented architecture and inriovative software, the SeaChange
Broadcast MediaCluster® provides total fault resilience with
one file copy. No costly mirroring required. SeaChange does

the job of two for the price of one. Just think how much you'll

save in storage, space and maintenance — especially as your

operation grows.

Your counterparts worldwide are deploying Broadcast
MediaCluster servers to ensure profitability, improve performance
and slash costs. Not to mention prepare for multichannel
broadcasting, {P streaming and HDTV. SeaChange does it all.
With your existing equipment. With 100% fault resilience,
100% of the time.

To learn how the SeaChange Broadcast MediaCluster can cut
your server costs in half, visit www.seachangeinternational.com.
Or call 978-889-3081 to receive a free video on our MediaCluster

single-copy advantage.

www.seachangeinternational.com

SEACHANGE

phone: 978-807-0700 fax: 978-897-0132 Allwights reserved

©2001 SeaChange Interrational Inc. 124 Acon Street, Maynard, MA 01754

MediaCluster is patented. and is a registered tradernark of SeaChange International. Inc.

INTERNATIONAL
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hanging television for good
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PSIP testing
Do you know for sure if your DTV
transport stream is performing
the way it should? If it isn’t, it can
cause all kinds of problems. Not all
stations have the budget for a cache
of equipment to test and analyze every
nuance of their transport stream. The
same is true of measuring your fre-
quency. Most stations have a service
that does that, so why not a service
that checks your station for transport
stream errors and compliance?
Probably the biggest transport
stream issue is with PSIP. (For a
complete tutorial on PSIP, see BE
June, p.140.) PSIP has gotten off to a
rocky start, but if implemented prop-
erly at the television station and ad-
dressed in the digital television re-
ceiver, it’s a valuable tool.
Although PSIP may contain a sta-
tion’s program guide, that’s only a
small part of what it can do. Art
Allison, director of advanced engi-
neering for the NAB, uses a cake as
an analogy: “In NTSC we send the
entire finished cake, but with PSIP, we
send a digital recipe, along with the
ingredients and then give the DTV
receiver the directions on how to
bake it. In addition to this, there are
capabilities for branding of virtual
channels. Here’s a case where the
engineers provide the tools and then
get out of the way and let the market-
ing folks use them as they see fit,”
Unfortunately it hasn’t gone all that
smoothly. The ATSC has a complete
set of specifications for PSIP and
transport stream compliance. The
FCC does not require stations to use
PSIP, so some digital stations have
chosen not to implement it as part of
their DTV transition. But what if you
have PSIP and it or any other part of
your transport stream isn’t error free?
If a set is expecting to get the PSIP
information and the station isn’t
sending it or isn’t sending an error-
free transport stream, you can rest
assured, no matter how good the
received signal is, it isn’t going to
get past the decoder and there will be
no picture. Some early DTV sets
didn’t make accommodations for PSIP,
so what happens to those stations
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that want to do multicasting? The
sets don’t know what to do with the
additional information and, again,
probably no picture. The bottom
line is that there is nothing wrong
with PSIP or the other ATSC stan-
dards, if they’re implemented prop-
erly.

As the result of field tests done from
Nov. 1, 2000, through April 30, 2001,
Triveni Digital found that many DTV
transport streams do not comply with
the ATSC standards, confirming the
suspicion that equipment problems
and/or configuration errors abound.
This accounts for many of the tuning
problems with digital television re-
ceivers, among other problems.

The company’s technology permits
the DTV stream tests to be recorded
either by a DTV station, system inte-
grator or the employees of Triveni
Digital itself.

When station personnel record their
own transport streams, the data is
stored on commonly available digi-
tal media such as a CD, Zip disk or
Org disk and then sent to Triveni for
analysis. The typical duration for
recorded streams ranges from 60 to
65 seconds (approximately 150MB)
of transport stream sampling.

Once the tests had been conducted,
the findings are analyzed for compli-
ance with ATSC standards. The net
result of all this testing and analyzing
is a confidential report delivered to the
client DTV station or system integra-
tor informing them of any problems.

The test focuses primarily on the
following areas:

* ATSC Program and System Infor-
mation Protocol (PSIP) standard (A/
65): PSIP problems can interfere with
DTV receivers tuning to channels or
displaying them in electronic pro-
gram guides.

* Audio and video buffer usage:
Buffer underflow or overflow can
cause audio or video to break up or be
presented with incorrect synchroni-
zation (lip sync issues).

® Program Clock Reference (PCR)
frequency and jitter: PCR problems
can cause synchronization problems
with video and audio. In extreme
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Canon’s 86x lens, the longest lens with built-in Image
Stabilization technology, taking in all the action at the
2000 Summer Olympics in Sydney, Austra.ia for NBC.
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CANON'S 86X IS THE CHOICE FOR LONG LENSES.

“Our Canon 86x lenses have been everything we
thought they’d be and more. They were an important
part of a successful Olympic broadcast.”

Dave Mazza, Vice President of Engineering
for N3C Olympics.

“It’s certainly lived up to what we expected - which
was a lot. The performance of the Digi Super 86xs is
just extraordinary.”

George hoover, Senior VP
and General Manager of NEP.

“The Canon Digi Super 86xs gave us memorable
shots that made a definite impression on our viewers.
It worked especially well in our Super Slo-Mo setup,
by allowing us to live at the end of the lens in night
gane situations. The Image Stabilization worked
very well to ensure that even the tightest shots - of
the pitcher’s fingers as he released the ball, for
instance - were also totally smooth.”
Jerry Steinberg, VP of Field Operations for Fox
Sports commenting on the recent World Series.

“When we saw this at NAB we were sold on the specs
alone, but seeing the Image Stabilization in
operation made the decision to pick them up

immediately.”
Dan Grainge, /P of Fletcher Chicago.

“Wten we got into the long lens market we wanted
a lens that was the market leader and Canon’s 86x
with built-in Image Stabilization is just that.”
Marker Karahadian, President, Plus 8 Video.

Canor’s 86x with built-in stabilization is the long lens for
major sports and entertainment events and can be used
in HDTV and SDTV applications.
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For more info: Call 1-800-321-HDTV
(In Canada: 905-795-2012)
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POSSIBLE IMPACTS

PROBLEM AREA % OF ANALYZED STREAMS
HAVING THIS PROBLEM
PSIP/P5I table transmission interval | Receivers may take longer to tune 70%
Audio buffer usage Degraded sound quality or lip sync problem 48%
Missing PSIP tables or syntax errors | Receivers may not be able to navigate or access EPG 39%
No EITs/Blank EiTs Blank lines in EPG for that channel 35%
PCR jitters and freguency deviation | Receivers may not be able to synchronize with encoders 17%
No PSIP metadata Receivers may not be able to navigate, access EPG, 13%
update the clock, etc
Video buffer usage Degraded video quality or lip sync problem 9%

cases they may even result in glitches
in the audio or video due to lost data.

Table 1 tells a revealing story and
summarizes tests taken of 23 streams

The #1 Choice for Audio
in TV Broadcast.
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at 21 different DTV stations over the
test period mentioned earlier.

DTV stations may have some de-
gree of these problem errors and
don’t even know it. A simple test,
similar to that performed by Triveni,
could put this question to rest.

For additional information, visit
Triveni Digital’s website: www.
TriveniDigital.com ]

Display on display

This year’s Society for Information
Display (SID) convention was a show-
case for makers of display devices of
every ilk. Exhibitors at SID are the
people who build display devices, not
the whole monitor or TV set.

With the public reluctant to pay
much for DTV and HDTV receivers,
SID was a good place to look for
technological trends that could cut
the costs of delivering quality pic-
tures to American homes.

The different types of displays can
be broken down into three major
categories: transmissive,
and emissive.

Although all these display devices
achieve the end result of producing a
viewable picture, it is important to
note there are distinct differences.
The transmissive display, for exam-

reflective

ple, modulates a light source similar
to the displays used on today’s laptop
computers. The reflective display
device uses a mirrored surface that
reflects light out to the viewer similar
to the digital micro-mirror device
(DMD) and the emissive display is a
flat-panel display that uses electrical
excitation of chemicals, such as the
organic light-emitting diode (OLED).

Of particular interest in the transmis-
sive display family was a device shown
by IBM called “Bertha.” Bertha offers
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“Bertha,” from IBM, is about 12 times sharper than any

display device currently on the market.

an extremely high pixel density (204
pixels per inch) and pixel count, or
format (3840x2400), which works out
to a display of more than nine million
pixels. In other words, Bertha has about
twice the linear pixel density (204ppi)
of typical displays in the marketplace
today (approx. 100ppi) or four times
the area density.

The monitor has a 16x10 aspect ratio
and measure only 22 inches diagonal-
ly. This equates to slightly more than

four complete HDTV
pictures at 1920x1080
pixels each, all on one
screen, plus room for a
taskbar at the top or
bottom. To make this
even more remarkable,
IBM provided attend-
ecs with a magnifying
glass and it was still
difficult to see the indi-
vidual pixels up close.

The only current dis-
advantage to Bertha is
that if the data format
presented to the dis-
play is smaller or larger than the
native format, then some sort of scal-
ing has to be done.

In the reflective family, Direct Im-
age Light Amplifier (D-ILA) or Holo-
gram Projection Television, an ac-
tive-matrix lighting crystal display,
had a presence. This technology uses
a white light source through diachro-
nic mirrors, where it splits into red,
blue and green (RGB), is modulated,
and is then projected onto a screen.

An impressive entry came from Dis-
playtech, whose ferro-electric liquid
crystal display (fLCD) is a completely
digital display device, somewhat sim-
ilar to the DMD, except that the fLCD
has no moving parts and the cost is
significantly less to manufacture. In-
stead of being micromechanical, as
with the DMD, the fLCD is a miniature
liquid crystal display that reflects light.

fLCD-based display devices could be
on the market this fall. That monitor
will have three fL.CDs controlling each
of the RGB components of a picture.

Among emissive devices, several
companies showed their version of an
organic light-emitting diode (OLED).
These devices can best be compared to
a firefly, only much brighter and faster.
Because they don’t need an external
light source, they tend to be much more
efficient. Currently OLEDs are manu-
factured on glass substrates, but it is
possible to “print” them onto a flexible
material such as Mylar, also making
them significantly less fragile. ]

Send questions and comments to:
larry_bloomfield @intertec.com
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Class A TV rule refined

BY HARRY C. MARTIN

he Commission has clarified and

modified the programming and
technical aspects of its newly created
Class A television service.

Must-carry. The Commission clari-
tied that Class A stations have the same
limited mandatory carriage rights on
area cable and satellite systems as LPTV
stations. Although petitioners had re-
quested that the Commission grant
Class A stations the same full must-
carry rights that are afforded to TV
broadcast systems, the Commission said
that it could not grant those rights
without approval from Congress. The
decision was not surprising in light of
the recent order implementing the Sat-
ellite Home Viewer Protection Act of
1999, in which the agency concluded
that Class A stations are low-power
stations for mandatory carriage pur-
poses and are therefore not entitled to
mandatory satellite carriage.

Offsets. In another significant move,
the Commission modified its rule per-
mitting Class A stations to operate
without a carrier frequency offset. In
response to a request filed by Fletcher,
Heald & Hildreth, the Commission
determined that mandatory offset op-
erations would allow for more effi-
cient use of broadcast spectrum by
making room for more new LPTV or
Class A stations and/or by allowing
more existing stations to increase fa-
cilities. Under the new rule, all Class A
station licensees must operate with a

Dateline

July 10, 2001, is the deadline for
all stations to place in their public
files their problems/programs lists
and quarterly Forms 398 (Children’s
Programming Report) for April 1 to
June 30, Stations in the following
states must file their biennial

ownership reports by Aug. 1:
California, lllinois, North Carolina,
South Carolina and Wisconsin.
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carrier offset by Jan. 13, 2002. Be-
tween now and then, all Class A con-
struction permits and pending appli-
cations for such permits must be
amended to specify a carrier offset.
The Commission reserves the right to
direct any Class A station licensee,
permittee or Class A-eligible LPTV
applicant to immediately operate its
station with a carrier offset at the
request of a displaced Class A station,
displaced Class A-eligible LPTV sta-
tion, or applicant or allotment peti-
tioner for a new NTSC television sta-
tion. This new rule will generally not
apply to television translator and non-
Class A LPTV stations.

Local programming. The Commis-
sion also redefined local programming
under its Class A rules. The amount of
local programming a station broad-
casts determines if that station is eligi-
ble for Class A status. However, the
Commission’s initial rule could be read
to mean that any programming pro-
duced within the Grade B contour of
any commonly controlled station could
be considered local, even if that sta-
tion were distant from the station air-
ing the programming. That was not
the Commission’s intent. The new,
clearer definition of local program-
ming covers material produced within
the predicted Grade B contour of the
station broadcasting the program or
produced at the station’s main studio.
Multiple commonly controlled Class
A stations may consider programming
local if it is produced within the pre-
dicted Grade B contour of any physi-
cally contiguous commonly controlled
station. Also, the main studio for a
group of commonly controlled and
contiguous stations can be within the
contour of any of those stations.

Dual-network rule relaxed

The Commission has amended the
dual-network rule to allow common
ownership of one of the four major

July 2001

networks (ABC, CBS, FOX and NBC)
and one of the emerging television
networks (WBTN and UPN). The rule
change accommodates Viacom’s own-
ership of CBS and its pre-existing stake
in UPN. According to the Commis-
sion, the growth of cable television
networks, direct broadcast satellite
services and the deployment of digital
television negates concerns about any
negative impact the repeal would have
on competition and diversity.

DTV dateline

Commercial stations with DTV au-
thorizations must complete construc-
tion by May 1, 2002 and, for noncom-
mercial (NCE-TV) stations, the dead-
line is May 1, 2003. The Commission
will grant extensions of these deadlines
where construction has been prevented
due to causes beyond the licensee’s
control {e.g., weather or zoning prob-
lems, unavailability of tower space,
unavoidable construction delays). Ex-
tensions are granted for six months
only, although the Mass Media Bureau
is permitted to approve one renewal.

Commercial stations with authoriza-
tions that do not make full use of their
DTV allocations nevertheless will be
protected from interference on the basis
of their allocations until Dec. 31, 2004,
The date for NCE-TV is Dec. 31, 2005.
Thereafter, only the granted authoriza-
tion (license) will be protected.

On or before Dec. 31,2003 (Dec. 31,
2004, for NCE-TV), stations with both
their NTSC and DTV channels in the
core (Channel 2 - 51) will have to elect
whether to use their existing NTSC
channel or their DTV channel for DTV.
Actual implementation of the election
may be delayed until the final turn-off
date for one channel or the other. m

Harry C. Martin is an attorney with Fletcher,

Heald & Hildreth PLC, Arlington, VA.
Send questions and comments to:
harry_martin@intertec.com
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Business Models

New features for STBs and receivers

BY MARK MASSEL

Digital set-top boxes (STB) are avail-
able for cable, terrestrial and sat-
ellite broadcast media throughout the
world. Virtually all of these systems
incorporate a single tuner to select a
particular channel or bouquet of pro-
grams of interest. The transport stream
is then demultiplexed to allow viewers
to select only one program to be dis-
played on the TV. The digital trans-
port stream is very important to the
STB and to some of the new features
that will come in the future.

The digital transport stream

The main purpose of a transport
stream 1s to ease the implementation
of the forward error correction (FEC)
system. The transport stream is the
bitstream that carries all of the pro-
gramming data. (See Figure 1.)

It has been defined in such a way as
to minimize the processing effort re-
quired at a receiver when retreiving
the coded program data.

Each program will consist of various
items, typically video, audio in vari-
ous languages and teletext. These pro-
grams are constructed out of what are
known as elementary streams (ES),
compressed datastreams bundled to-
gether with a common time reference
— the program clock reference (PCR).
In order for the ESs to be transmitted

down the same channel they must be
split up into small sections. These sec-
tions are called the transport packets
(TP). These TPs are then multiplexed
together to produce one bitstream —
the transport stream (TS).

The packet is split into a header and

advances in silicon from the semicon-
ductor manufacturers it becomes eas-
ler and easier to integrate more and
more features onto the same chip at
virtually no extra cost. Already inte-
grated in the demux processor are func-
tions like tuner interface and control,

The main purpose of a transport stream is to

ease the implementation of the FEC system.
[ == e s e S, ]

a payload. The payload contains the
PES and the program-specific infor-
mation (PSI).

Demultiplexing is the process of ex-
tracting all of the useful information
from the transport stream. The demux
process must construct the program
association table (PAT), the program
map table (PMT), the network infor-
mation table (NIT) and the condition-
al access table (CAT). It also must
extract the compressed video data,
audio data and any other data re-
quired from the transport stream for a
particular video channel.

Chip level
Atthe heart of any STB is a single chip,
known generally either as the central or
demux processor. (See Figure 2.)
However with the technological

Programs

PCR: Program
clock reference PCR_1 PCR 2

TELETEXT 1

ﬂ TELETEXT 2

|[vibE02 /

|
Eleswgmryl( [ViDEOT™ /]

T

Transport
stream

oo [T

(Pe] (FZ) I B (722) [723) (L) I oo

Figure 1. The transport stream.
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SDRAM and FLASH memory inter-
taces, MPEG-2 decoding, Electronic
Program Guide (EPG) graphics, smart
card interfaces, IR remote and front
panel control, audio and video signal
processing and generation, etc.

New features

DSPs for advanced audio processing
are being integrated; this means the-
ater audio features such as Dolby Dig-
ital and SRS TruSurround. This is al-
ready a defacto mandatory require-
ment on DVD players, but also will be
introduced into more STBs. ATAPI in-
terfaces are being integrated for the easy
connection of hard disk drives (HDD)
and DVD ROM drives. Additional
transport stream input blocks are be-
ing added and the inclusion of MPEG-
2 encoders will soon be a reality. On top
of all this the core processor speeds are
increasing, bringing Internet browser
functionality on the same chip within
the realm of possibility.

Immediate STB advantages

What does all this mean to the viewer
at home? Let’s first consider the addi-
tion of an HDD with multiple trans-
port stream input blocks. This would
allow for simultaneous viewing and
recording. In fact STMicroelectronics
is developing a demux chip with three
demux engines to allow viewers, for
example, to view one program with
time shift capability while at the same
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Generally single chip

time recording a completely different
program from another input. The de-
muxing is therefore performed on two
transport stream inputs from the tuners,
and one from the HDD. By storing the
PES to disk and then watching the movie
by decoding this disk information it is
possible to take a break, then carry on
viewing the movie when ready, skip the
commercials by fast forwarding or skip-
ping past them, or go back and see a piece
of the movie again, even in slow motion.

Technology convergence advantages
As a general trend, and for product

Figure 2. The functional diagram of a typical satellite STB.

differentiation reasons, more features
are being “bundled” in with the stan-
dard STB features of today. Broad-
band Internet is being made available
for cable systems. Such features as
DVD, CD-DA, MP3 and VCD func-
tionality also can be easily integrated.
The DVD data is simply stored in PES
format; it has different error correc-
tion and decryption requirements and
also needs some navigation software.
However STBs have already been de-
veloped today with no additional sili-
con being needed on the main process-
ing board. The digital audio features

will allow for impressive theater sound
effects. The STB can then be connect-
ed via an SPDIF output to a home
audio amplifier system. Although, with
the advances in digital audio amplifi-
cation devices, the six channel ampli-
fication stages can also be integrated
into the STB, as has already been done
with some DVD players today.

HD STBs also will become more
readily available as HDTV transmis-
sions become more common. This
should happen firstin the United States,
although the terrestrial transmission
standards may delay things further.
The better graphics and higher pro-
cessor speed of STB technology will

.make Internet and games applica-

tions possible, however this won’t
become popular until many more
home TVs are HD. ]

Mark Massel works
for STMicroelectronics
in technical marketing
and is author of
“Digital television,
DVB-T COFDM and
ATSC 8-VSB,”
available either at
www.digital TVbooks.com

or from Amazon.com.
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Digital Handbook

Transition to Digital

Testing link performance

BY MICHAEL ROBIN

he term contribution implies that
the signal is originated in a remote
location “A” and is delivered to location
“B,” where further analog signal pro-
cessing, like mixing with other local
signal sources, will occur. Figure 1 shows
a typical analog contribution link setup.
Location A feeds the telco with sig-
nals meeting quality-control require-
ments as monitored on a waveform
monitor, vectorscope and color moni-
tor. At location B, the received signal is
fed to input A of a monitoring/test
package consisting of a waveform
monitor, a vectorscope and a color
monitor. Not shown in the diagram is
an optional equalizing distribution
amplifier between the telco intercon-
nect point and the input B of the mon-
itoring package. The signal is then fed
to a frame synchronizer that stores the
non-synchronous incoming signal in a
digital memory. The memory is read
out at the local sync rate producing
video signals that are synchronized,
timed and phased to match other local

signal sources. This process is required
to allow the mixing of the remote
signal with locally generated signals.
The output of the frame synchronizer
feeds input B of the monitoring pack-
age and the production area.

The analog transport medium may

system under test and measuring the
distortions of the signal obtained at
the output of the system. For off-
service test purposes the NTSC com-
posite source is a video test generator
teeding full-field test signals. Alter-
nately, for in-service test purposes,

Performance testing is carried out by feeding a
test signal to the input and measuring the

distortions of the signal obtained at the output.
R S P e W ey S R ST S T S S e e e T o,

be a coaxial cable, a fiber optic cable
or a satellite system. It delivers the
video signal to location B but also
introduces video signal impairments.
In the world of the NTSC analog video
signals, the performance indicative
parameters are grouped into three cat-
egories: linear distortions, nonlinear
distortions and noise.

Performance testing is carried out by
feeding a test signal to the input of the

FRAME GRAB

A look at tomorrow’s technology

by 2006

Digital cable to overtake analog cable

An increase of 40 million subscribers predicted

50 -

45 4

40 4

35 -

30 -
25
20
15
10

O X

_ B b e

2000 2001 2002

2003

' 2004 2005 2006

30

broadcastengineering.com

July 2001

selected test signals (VITs) are trans-
mitted in one or several lines of the
vertical blanking. The system under
test is the analog transport medium
under the responsibility of the telco
organization. It is usual to divide the
responsibilities by clearly identifying
the interconnect points.

Years of accumulated experience,
resulting in national and international
standards, led to the development of
test methods and equipment that uses
a set of specific test waveforms. The
various test waveforms stress the dis-
tribution medium, which reacts by
distorting the test waveform. The
measurement of the resulting distor-
tion yields figures that clearly identify
the source of trouble. The performance
test philosophy is based on the fact
that there is a direct and well-under-
stood relationship between the shape
of the test waveform (the medium)
and the perceived picture quality (the
message). To paraphrase Marshall
McLuhan, the medium is the message.

The digital link

Figure 2 shows a suggested digital
contribution link setup using MPEG-2
compression. As in the analog case, the
term “contribution” clearly restricts
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Figure 1. Suggested analog contribution link setup

the signal path to delivering digital
signals that will be further digitally
processed. Location A feeds the telco
with a serial digital video source signal
(SDI) at 270Mb/s, which meets the
requirements of SMPTE 259M Stan-
dard. These requirements include p-p
signal amplitude, rise/decay time, over-
shoot/undershootand timing/alignment
jitter. These signal characteristics are
measured and monitored with a serial
digital waveform monitor, which in
turn feeds decoded G,B,R analog com-
ponent signals to a component analog
color monitor. The waveform monitor
can display and measure the character-
istics of the SDI signal (the medium) as
well as the component analog Y, B-Y,
R-Y signals (the message).

At location B the SDI signal deliv-
ered by the telco feeds input A of a
digital waveform monitor and a frame
synchronizer. Not shown in the dia-
gramisan optional equalizing/reclock-
ing SDI distribution amplifier needed
to regenerate the signal in case of a
long coaxial cable feed. The frame
synchronizer genlocks the incoming
SDI signal to the station reference to
match other locally generated SDI sig-
nals and eliminates timing and align-
ment jitter. While typical MPEG de-
coders may eliminate jitter, the ones I
have encountered have no means to be
genlocked to station reference, hence
the need for a separate frame synchro-
nizer. The output of the frame syn-
chronizer feeds input B of the wave-
form monitor and the production area.

Prior to signing the contract with the
telco company it is safe to carry out
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system. Note
thatanalogtype
test signals are unsuitable for testing
digital systems and that VIT test signals
are not passed.

The MPEG-2 encoding/decoding pro-
cess generates artifacts whose degree
of impairment of the perceived picture
is directly related to the compression
ratio. Figure 3 shows some of the
compression related artifacts. Cost vs.
performance considerations inevita-
bly lead to choosing a link with the
lowest bit-rate, which produces ac-
ceptable picture quality. By necessity,
a high compression ratio will result in
a lower picture quality. Here things
get quite complicated. The acceptable
picture quality is essentially a subjec-
tive concept. In analog video there is a
well -defined and understood relation-
ship between a distorted video wave-
form and the perceived quality of the
resulting picture. In other words a
distorted waveform means a poor pic-
ture. In the

picture quality is excellent.

A number of manufacturers have
developed objective picture quality
measurement methods and equipment.
In several instances I have used the
Tektronix PQA200 system. This unit
expresses the performance of the com-
pression/decompression system under
test in terms of PQR (picture quality
rating) and PSNR (peak signal-to-noise
ratio). The measurement philosophy
is based on the JND (just-noticeable
difference) concept developed by the
Sarnoff Research Center. The method
used compares the image fed to the
input of the system with the one present
at the output of the system pixel by
pixels and expresses the difference in
numbers that reflect the image degra-
dation as perceived by the HVS (hu-
man vision system). This test requires
simultaneous access to the input and
output of the system under test. The
performance level is expressed in PQR
units related to the CCIR five-level
impairment scale. PQR measurements
can be carried out on the luminance
signal only (PQRy) or on both the
luminance and chrominance signals
(PQRyc). PQRyc measurements re-
quire a longer time but offer a more
complete analysis. In addition the unit
performs PSNR measurements.

Various image sequences are avail-
able on CD-ROM disks. A test se-
quence lasts five seconds of which two
seconds are used for analysis. From
the large number of test picture se-
quences I have been using three name-
ly: “Diva™, “BBC” and “Mobile with
calendar” each with distinctive picture
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Figure 2. Suggested all-digital contribution link setup
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* Frequency re-
sponse: Feed an SDI
YCbCr multiburst
sequence to the in-
put of the system
and verify that all
packets are passing.
This test verifies that
all 704 luminance
horizontal pixels
and 352 chromi-
nance horizontal
pixels are passing
through. A reduced
number of pixels

Figure 3. Compression- and decompression-related artifacts.

details and movement complexity:
“Diva” is the less stressing and “Mobile
with calendar” is the most stressing.

In addition to PQA tests, it is advis-
able to carry out several additional
tests to determine the effects of the
digital medium on the analog “mes-
sage.” Among these tests are:

would affect the fre-
Loss of resolution in
oy i quency response by
cutting off high fre-
quencies.

¢ Dynamic range:
Feed an SDI limit ramp YCbCr signal to
the input of the system and verify that all
levels specified in CCIR 601 are passed.
For an eight-bit system the dynamic
range extends from 01x to FEx with a
bottom headroom of 01h to 19h (black
level) and a top headroom of EB (white
level) to FEn.

The hybrid link

In the transition period from analog
to digital systems there are likely to
exist some types of hybrid systems. A
typical hybrid system would consist of
a digital link with the following addi-
tional equipment:

* A/D converter: This unit converts
the analog NTSC signal to an SDI
signal feeding the input of the telco
MPEG-2 compressor. For best perfor-
mance it should feature a digital adap-
tive comb filter with full bandwidth
luminance and chrominance signals.

* D/A converter: This unit converts
the SDI signal at the output of the
MPEG-2 decompressor to an analog
NTSC signal. In addition it works as a
frame synchronizer, eliminating the
SDI jitter and genlocking the analog
NTSC signal to station reference. W

Michael Robin, a former engineer with the
Canadian Broadcasting Corporation’s engi-
neering headquarters, isan independent broad-
cast consultant located in Montreal, Canada.
He is co-author of Digital Television Funda-
mentals, published by McGraw-Hill.
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Computers & Networks |RE————

Firewalls and security

BY BRAD GILMER

In the beginning, security was a sim-
ple matter. Access to a central main-
frame was only available through dedi-
cated, hard-wired terminals. If anything
bad happened to your system, it was not
hard to track down the culprit. As stand-
alone Apple and PC systems began to
appear on desktops, the main security
threat was through viruses acquired by
downloading tainted software.

Today, desktop systems using xDSL
or cable modems are connected to the
Internet full-time. Almost all corpo-
rate networks have at least one if not
multiple connections to the Internet.
Most software is now delivered on
CD-ROM and, with a few notable
exceptions, is virus-free. These days, it
is much more likely that your comput-
er will be affected by tainted e-mail or
by a direct break-in attempt via the
Internet rather than by a virus distrib-
uted in a computer program. Broad-
casters are particularly sensitive to
threats. Over the past few years, the
systems that create and play out pro-
gramming have become increasingly
dependent on desktop operating sys-
tems and applications.

What is the root cause of the prob-
lem? Computers can be more effective

tools when they are connected togeth-
er than when they operate as islands.
However, when computers are con-
nected, they can be accessed directly
by others or affected by damaging
programs sent by e-mail or some other
method. To protect against a security
problem, you must first understand

and it should include punctuation or
numbers. If you have even basic know!-
edge of a foreign language, a non-En-
glish word can be a good choice as well.

Viruses are another source of internal
threats. A common characteristic of
almost all viruses is that they replicate
themselves. If you have a virus on one

When dealing with on-air operations, you want
to have the security as tight as it can get while

still permitting necessary functionality.
S AR e s e |

the nature of the threat.

The first, obvious threat is someone
sitting down and typing on your com-
puter. You can easily eliminate this
threat by using the protection provid-
ed with your computer. Most comput-
ers have power-on passwords. You
also can use the password protection
built into the operating system.

While having someone sit down in
front of your computer and steal your
secrets may seem like an obviousthreat,
my experience has been that this meth-
od is not frequently used. A second,
less obvious threat is someone stealing

your password to gain

1. This computer receives an e-mail
containing a macro virus and mails
it on to three additional computers

2. When other computers receive the
virus, they send the e-mail on to even
more computers using the Internet

! ‘ o

Dé_sktop Computer

- =
Desktop Computer

\J

@\

Desktop Computer

Internet

]

Desktop Computer

e
N

Figure 1. E-mail viruses are spread using macros. The
macros automatically mail the virus to all the addresses

listed in the computer’s address book.
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access to a network
containing confidential
information. Usually
this password can be
used from any location
inside or outside your
facility. How do people
get your password?
Professionals say that
most of the time they
get passwords by guess-
ing them. Birthdays are
a common choice; so
are the names of chil-
dren and pets. To make
your password more
difficult to break, it
should not be obvious,

computer, you'd better check for vi-
ruses throughout your facility.

These days, viruses are most common-
ly passed via e-mail programs or embed-
ded in documents. Many popular e-mail
and document creation programs have
macro languages. These languages al-
low users to create scripts that automate
complicated or repetitious tasks. Unfor-
tunately, these macro scripts also can be
used to write programs that can cause
problems. (See Figure 1.)

The best way to defend against virus-
es is to use a virus scanner. Unfortu-
nately, viruses mutate quickly. For this
reason, all popular virus scanning soft-
ware comes with an update service.
The updates train the program to rec-
ognize new viruses that have been
identified since you purchased the orig-
inal program.

While stolen passwords and viruses
can cause major headaches, some of the
most serious threats come from out-
side. Once your computer or network
is connected to the Internet, you are
open to a possible attack. This is where
a firewall comes into play. A firewall
serves several purposes. First, it filters
all incoming Internet packets, allowing
only authorized traffic to pass through.
Second, it conceals the IP addresses of
internal machines from the Internet.
This makes it much more difficult to
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Figure 2. Network Address Translation hides the true IP address of a .
computer inside the firewall. guess its IP

address.

locate and attack a particular machine
inside the firewall. Almost all firewalls
provide additional functionality, but
let’s stick with the basics for now.
How does a firewall conceal the ad-
dress of an internal computer? It per-
forms Network Address Translation
or NAT. With NAT enabled, any mes-
sages sent to the Internet are modified
so that it appears that the message
originated from the firewall. As shown
in Figure 2, any messages coming from
the internal desktop PC with an [P
address of 192.168.1.3 will be modi-
fied so that the PC on the Internet sees
them as originating from the firewall
with an IP address of 62.123.4.23. A
query from the PC on the Internet sent to
192.168.1.3 will likely return an error.
This is important because the firewall
keeps the PC on the Internet from con-
necting directly with the desktop PC. It
also makes it more difficult to attempt to

Another way firewalls limit access is
to allow communication only to autho-
rized ports. The Internet functions by
using well-known port addresses. For
example, when you point your Web
browser ata particular URL, the brows-
er will automatically attempt to con-
nect to port 80 unless you tell it other-
wise. Web servers are designed to listen
to requests incoming on port 80. If a
network administrator wants to block
incoming Web access, he can program
the firewall to reject all communica-
tions with port 80 inside the firewall.
See Table 1 for other well-known port
numbers. For a complete list of port
numbers, go to www.iana.org/assign-
ments/port-numbers.

If the firewall uses stealth to hide ports,
a computer making a request on the
stealth port will receive no response. A
firewall programmed to block the ports
associated with file sharing will block

requests from the Internet to

that “port” on your computer.

Without a firewall, file shar-

ing within your network will
likely extend to the Internet.

Are you curious to see how

well your company’s firewall

conceals your desktop comput-

Service | Port | Description

SSH 22 Secure shell

Telnet 23 Telnet terminal

SMTP 25 Simple Mail Transfer Protocol
Hitp 80 Hypertext Transfer Protocol
Kerbos 88 Secure communications protocol
Pop3 110 | Post Office Protocol

er’s identity? Then point a Web

browser to http://grc.com/lt/

Table 1 .Well-known Internet portnumbers. Firewalls
can prevent Internet attacks on internal PCs by
blocking outside communication with port 80.

leaktest and run the listed test.
It will tell you if your computer

is advertising its existence to other com-
puters on the Internet. It also will tell
you whether particular ports on your
system are visible to the outside world.
The GRC site will test your computer at
home just as well as a computer at work.
If you have a computer connected to the
Internet via a high-speed connection
such as xDSL or through a cable mo-
dem, run (don’t walk) to your computer
and go to the GRC site.

If you find that your computer is
exposed, you should install some form
of firewall software. The GRC site
lists several different firewall prod-
ucts. You will also find firewall func-
tionality included in almost all major
anti-virus programs. In addition to the
GRC site, several popular computer
magazines have reviewed security and
software solutions. If you are in charge
of a network used for broadcast oper-
ations, I strongly encourage you to
read up on this subject.

The best way to protect your broad-
cast computer networks is to avoid any
direct connection to the Internet. If you
do have to connect your local network
to the Internet, be sure to install a good
firewall and check its performance reg-
ularly. Most firewalls can be set to
different levels of security, restricting
communications more and more as the
level of security increases. Obviously,
when dealing with on-air operations,
you want to have the security as tight as
it can get while still permitting neces-
sary functionality. ]

Brad Gilmer is president of Gilmer & Associ-
ates, executive directorof the AAF Association
and technical facilitator of the Video Services
Forum.

Send questions and comments to:
brad_gilmer @intertec.com

)
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Solutions
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Our experience

spans more than 65 years,
and our engineering still

makes it simple.

Plug it in! A Division of
Ask anyone and they'll tell you the same thing. Communications
The K2 Digital 10T sets the standard by which
other IOTs are made. Why? It's simple. Years of
experience have produced the best IOT. Our

& Power Industries
301 Industrial Road

. X . . San Carlos, CA 94070
unique, field-proven design features simple, user-

friendly tuning right on the front of the subsystem.

. . o tel 650.592.1221
Engineered for long life and broadcasting'’s

highest efficiency, you don't even have to
disconnect the power or cooling water to

fax 650.592.9988

replace it. Sure we're an Emmy winner for emall lot@eimac.cpll.com
technical achievement. But we've kept our www.eimac.com
focus on engineering the simplest and most

reliable tools in the industry—so you can focus
on the more important things in life. Plug it in!
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Streaming vs. file download

BY STEVEN M. BLUMENFELD

his month, a question that has
plagued/delighted me for the past

two years: Which is better — stream-
ing or file transfer? Actually, this was
once the topic of a whole panel discus-
sion. [ was lucky to have the responsi-
bility for three large music sites utilizing
downloads (Winamp.com) and stream-
ing (Spinner.com and SHOUT cast.com).

What is so interesting about this
argument/controversy is that these are
two different applications that result
in different outcomes.

Streaming is used when a real-time
transfer is required. Whether a file is
live or stored is somewhat inconse-
quential. We stream media because we
want our audience to believe they are
getting a broadcast type service.
Downloading requires a long wait
time in order to begin consuming
content. Instant gratification is
achieved only through streaming.
Should we then give the audience
what they want instantly? The draw-
back to this is that when we stream
we are confined by the nominal aver-
age available bandwidth.

File transfer, in most cases, does not
supply the instant gratification. There
are some file transfer protocols that
are fast-start transfers — where the
file is played back prior to the whole
thing being downloaded. But this has
its problems too. If the network is
unable to deliver enough bits, play-
back stops as soon as it reaches the
current downloaded bits.

File downloads allow for the maxi-
mum efficiency of your server com-
plex. Files are stored in a specific
location and then are accessible to
remote users to copy. This is usually
done through the File Transfer Proto-
col. The objectives of FTP are to pro-
mote sharing of files and transfer data
reliably and efficiently.

In the FTP specifications the user-
protocol interpreter (user PI) initiates
a control connection that follows the
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Telnet protocol. At the initiation of the
user, standard FTP commands are gen-
erated by the user-PI and transmitted
to the server process via the control
connection. Standard replies are then
sent from the server-PI to the user-PI
over the control connection in response
to the commands. The FTP commands
specify the parameters for the data
connection and the nature of the oper-
ation (store, retrieve, etc.).

most DRMs areapplications that wrap
content in an encrypted layer of infor-
mation and rules. These rules include
such things as time to live, decryption
or keys, watermarking and/or copy-
right information, and classification
of use and users.

There are a number of companies in
the field supplying DRM technolo-
gies. InterTrust is one such company.

The InterTrust architecture is based on

With a downloadable file the content owner is

much more vulnerable.

e T |

Beyond the technical difference, there
is the more important issue of digital
rights management. Dare I say that
when it all boils down, the technical
issues of various transports become less
relevant than the business rules — the
way to make money off that stuff we
want to stream or download. The way
we should control access and protect
our content. This really lies between
these two types of information transfer.

Streaming is relatively safe. The files
are played back in real time from the
server to the user’s device. The content
is substantially stored remotely and
has a very short time to live. It is hard
for a user to capture this information
as a digital file.

With a downloadable file the con-
tent owner is much more vulnerable.
The content is usually of higher qual-
ity/bit rate and therefore has higher
value. It also has a long time to live,
can be easily transported and stored
locally as an exact copy of what was
on your server. This makes it more
vulnerable to being hacked. Peer-to-
peer networks must also be taken into
consideration when protecting rights
holders.

Digital Rights Management (DRM)
allows providers of content to secure-
ly reach consumers. In basic terms,

July 2001

InterRights Points, software acting as a
secure “virtual machine” to manage
digital rights and create a local, secure
database that stores the user’s rights,
identities, transactions, budgets and keys.

With most DRM systems, usage is
managed by rules. In addition to the
previously stated rules, there are oth-
ers for price, payment offer, play, view,
print, copy, save and distribution.
Rules are linked directly to the con-
tent, can be changed dynamically and
are protected in the same way content
is protected. Interestingly, rules can
travel with the content or separately,
allowing the flexibility to change any
rule after content has been delivered.
The system ensures that applicable rules
are followed every time an information
usage event is requested. This means
the content remains protected after a
user has accessed it.

Let’s bring this article back full circle
to streaming and downloads. Each has
its rules, risks and limitations. Know
your objectives, understand the limita-
tions of your content and always listen
to your audience. They will let you
know what they want. Your job is to
decide how best to get it to them. ®

Steven M. Blumenfeld is currently the vice
president of advanced services for America
Online.
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a virtual newsroom without walls.

introducing Avid NewsCutter XP Mobile - the newest member of

the fastest, most complete digital news solution available today!

Write, edit and collaborate with the news team in real time

while you stay in the field with the story.

Make split-second changes.

E — ! Move your story to playback five times faster than real time.
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th the migration of many creative
advertising agencies, production
companies and editorial houses to lower
Manhattan neighborhoods like Soho,
Noho, Union Square and Tribeca, au-
dio facilities have quickly followed
suit to service them. One of the first
high-end audio facilities on the down-
town post-production scene was Low-
er East Side (LES).
To better accommodate clients and
prepare for high-definition broadcast

Lower East Side
addresses NYC’s
creative migration

By Bob Giammarco and Neil Karsh

audio, NYMG opened the nearly 6000-
square-foot LES facility in the Union
Square District. The two-room com-
plex, designed by the award-winning
Walters-Storyk Design Group, integrates

the latest elements in technology and
design in a spacious, sun-soaked loft
environment. The project, a complete
strike and build/design, was accom-
plished within a tight 90-day schedule.

A number of design objectives for the
project were clearly defined, including
client comfort throughout the com-
plex; creation of two large, identical
control rooms, each with a “living
room” area; an industrial-look interior
with a minimal amount of exposed
equipment; window
views from all rooms; a
central machine room
(CMR); expansion room
for two additional suites
in the future; easy wire
management between
studiosand CMR;alldig-
ital audio (5.1 surround
sound); and 16:9 video.

Architecture and acoustics

Initial designs and plan develop-
ment drawings revealed that due to
column spacing in the loft, the two
identical control rooms would be long

downtown Man
Robert Wolsc

broadcastengineering.com
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Introducing a light that won't keep you awake at night.

The L-864 flashing red beacon from Dialight is designed for marking obstacles that present
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in comparison to their widths and height
(nearly 12 feet). Column spacing and
the desire for large amounts of natural
light in the studios required the suites to
be oriented along the 13th Street grid of
the building. Imagine a semi-tradition-
al control room with a living room
added to the rear. LES’ vision of the
rooms allowed no division between en-
gineer and client. This meant eliminat-
ing the traditional rear producer’s desk,
loaded with audio processors. Instead,
clients would have their designated area

to work and listen, but would not be
physically separated from the primary
listening and engineering position.

The final facility layout created two
identical studio suites, each withasound
lock, a large listening/production room
(including client area), a private client
lounge/office, and an ISO/vocal booth
capable of recording up to three people.
(See Figure 1.) The large open loft site
inspired the company to take full ad-
vantage of the extensive windows and
enhance the “downtown” residential

Find the txrue 75 ohm
digital connector

UPL2000 Retum Loss Data

Don't be fooled into believing that yesterday's BNC's are up

to the demands of digital broadcasting. You need the true 75 N
ohm connection that you get with the new sleek, black
UPL2000 from Trompeter. it is the only BNC designed for
high bit-rate digital video signal transmission and offers
significant performance advantages over standard BNC's
(@1.485 Gbps >8db return loss improvement). Built
rugged to deliver reliable performance over time, the
UPL2000 is priced right and available today.

Don’t compromise your signal with yesterday’s connectors.
Do digital right with the sleek, black UPL2000. e

Straight, 45° and 90 models. Various dia. cable sizes to
support broadcast, post-production and CATV headends.

081014752530 38 40 48

dB of Return Loss

Y
=

Frequency in GHz
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feel of the rooms with natural woods,
lots of light, exposed ceilings in corri-
dors and plush furniture.

The CMR is truly central to both
suites and is accessed via a raised wire
raceway floor in front of each control
room, allowing wires to enter beneath
the raised computer floor in the CMR.
The entire hallway floor outside both
suites has been raised to be equal in
elevation to the raised isolated acous-
tic floor of the control room. There are
no steps in the facility. The hallway
serves as a wire management raceway
system as well as the primary HVAC
ductwork path. Exposed ductwork
maintains the loft design esthetic and
creates an affordable ceiling design.

Quietness and acoustic isolation
posed formidable design challenges.
The site proved to be an excellent
choice, as the building (a former man-
ufacturing building) has structural
floor slabs over eight inches thick in
concrete and flat masonry units. Noise

The project, a
complete strike
and build/design,
was accomplished
within a tight
90-day schedule.

Criteria (NC) 20 ratings are the design
standard for all of the critical recording
and listening spaces. This was achieved
with a full floating “room within a
room” design. Despite large window
views to a noisy downtown exposure,
this rating was maintained throughout.
(See Figure 2.} Rimrolloutisolated floor-
ing by Kinetics Corp., as well as a lid
acoustic ceiling system, provided the
required isolation. Window detailing to
the outside is similar to typical control
room/live room window construction,
although removeability was an issue
due to the need for periodic cleaning.
Note that additional layers of gyp-
sum board in the isolated floor mass
add another five to six |bs. per square
foot. Due to the weight of the walls,
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LOW FREQUENCY ABSORTION

can move around easily
and listen to the full sur-
| round imaging whenev-
er necessary.
Attention was paid to
low-frequency modal
analysis due to the ex-
aggerated length-to-
width ratio of the stu-
dio suites. Initial stud-
tes indicated a modal
response that was quite
reasonable but still re-
quired additional tar-
geted low frequency

est 2 8 wrreRs.

melmo« DETAIL

treatments. This was
accomplished by using
membrane absorbers
placed above fabric-
suspended  ceiling
clouds. In addition to
the two ceiling clouds,
an arch was designed

Figure 1. Studio facility plan. The unusual dimensions of the
studios required special attention to their low-frequency

modal response.

additional spacing of rubber-coated
isolators takes place on the perimeter
of the floated rooms, with two types of
spacing, depending on whether the
wall is load bearing or not.

While room construction had to be
5.1 capable, space doesn’t come cheap
in a market like New York. Although
everyone in the suite cannot be seated
in the sweet spot, Storyk designed the
rooms so that the mixer is right in the
center of the surround field. Producers

to separate the control
room from the “living
room.” Collectively,
these elements were
used to control mid- and high-fre-
quency reflec-

vital issue. The HVAC system was a
complex install — given the sensitive
sound requirements (NC 20). The site
had lower than average ceiling clear-
ance compared to most New York loft-
style spaces. Squeezing in all of the
necessary ductwork, which LES wanted
exposed, resulted in an intriguing net-
work of ducts with a raw look particu-
larly appropriate for the loft setting,
Wiring was an equally knotty factor.
Located between the two studios, the
CMR represented a seven-week-long
jigsaw puzzle of literally thousands of
wires and connections. New risers were
run to meet power demands. In antici-
pation of future developments, the facil-
ity was wired with high-definition broad-
cast in mind and incorporated all the
proper specifications of wires, cabling
and distribution amplifiers into its de-
sign. Jersey City-based Taytrix was re-
tained to wirethe complex. They brought
in a team of independent engineers to
work from various schematic AutoCAD
drawings created by the LES team. Half
of the wiring was completed off-site.
Each of the control rooms features a

tion, modify

thematurallow | ES’ vision of the control rooms

frequency
modal re-
sponse of the
room, create
an integral 5.1

allowed no division between
engineer and client.

environment,
and house the noisy LCD projector.
Heating and cooling was another

]

Control rooms in LES’ new facility were designed to eliminate the division between the

engineer andtheclient, giving clients a “living room” area (shown above)ineach control
room from which they can observe production.
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Soundtracs DPC-II console. The suites
alsoare equipped with an Avid AudioVi-
sion as the primary editor; a Pro Tools
Mix Plus system; JBL LSR 32s, LSR28P
and LSR12P monitors on the mains;
Spendor A300s on the nearfields; Sony
video monitors; and the Avid Media
Doc, a multi-bay rack that can hold up
to eight drives, tor storage. Supporting
all significant formats, the CMR houses
D1, DigiBeta, D2, Beta SP, 3/4-inch, and
1/2-inch. LES chose to go with localized
switchers instead of a totally automated
router because there wasn’t an overload
of equipment to make it necessary. The
audio rooms are networked through an
FTP centralized server.

Video was an early concern for these
rooms. A large, high-quality image in
the front of the room was an impor-
tant requirement. Several options were
discussed. Ultimately, native 16:9
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Construction

time was ap-
TP, v proximately four
THERMAFIBER SAFS BY USG LSE
MULTIRE LATERS AS REQD. months.

1} LAYERS S/B" GYPSUM BOARD,
TAGGER SEAMS OF BACH LAYER
HORZONTALLY & VETICALY.

Since its open-
ing, the facility
has become the

s qudio flagship of
& the New York
Media Group. It

. has been ex-

2R3 METALFRAMING pan, 18:0C) |/

50 CFM . VENTRATION

(2) LAYERS OF 578" GW 3 OR EGUAL

Figure 2. The metal stud and multiple gypsum board constructio‘n

used for isolation in LES’ studios.

formatting and 5.1 surround (center
channel speaker) requirements dictated
that front-viewing LCD projectors be
selected because they provide more lu-
mens. Front projection allowed critical
center channel placement —same align-
ment with side front speakers. The
projector was housed in the mid-room
arch. This arch also helped create front
room symmetry that is critical for ac-
curate 5.1 monitoring, and the housing
quieted the noisy LCD projector. At the
same time, some 50 cfm of air for
cooling was provided.

Construction was handled by another
long-time WSDG associate, Chris Bow-
man, and a team of contractors from his
New York firm CHBO Construction.

tremely well re-
ceived by the
broadcast and
advertising community. Recent
projects include national spots for such
clients as Procter & Gamble (Folgers),
McCann-Erickson (Burger King, Coca
Cola) and BBDO (Pepsi). The Folgers
spot also was done in high definition.
There has been only a minimum amount
of 5.1 mix work, but audio standards
for surround continue to be solidified
and the demand for that work contin-
ues to grow. Lower East Side stands
ready to accommodate virtually any
form of digital audio production work
for the advertising community. ]

Bob Giammarco is senior audio engineer at
Louwcer East Side, and Neil Karsh is the former
vice president of audio services of the New
York Media Group.

John Storyk,
Walters-Storyk Design Group (NY),
principal architect/acoustician

Nei Karsh, systems integration/
project manager

Bob Giammarco, Lower East Side,
project visionary

Chris Bowman, CHBO Construction,
general contractor

Tay Hoyle, Taytrix, wiring

Marcy Ramos, HVAC designer

Robert Wolsch, lighting and
electrical design

Equipment

Soundtracs DPC-Il digital console
Avid AudioVision 16-track DAW
DigiDesign Pro Tools 24-track DAW
Sony PCM 7040 TC DAT

Tascam DA30 DAT, DA-88, DA-98

Dolby SEU4 matrix encoder, 562 5.1
decoder

JBL LSR32 LR speakers, LSR32
center speakers, LSR28P
surround speakers, LSR12P
subwoofer

Leitch 16x1 video switcher
Sony video monitors
JVC DLAG10 video projector

Rugged reliability

routing switcher.

www.sierravideo.com
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affordable, feature-rich

Think Big,
Think Yosemite.

in an
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ROUTING SWITCHER FEATURES
* Analog and/or Digital

* SDI and AES/EBU with
synchronous option

* Wideband analog available

* Sizes range from 64x64 up
to 128x256

* Compact frames expandable
from 32x32

* Analog frames are upgradeable
to digital

* fFrames connect to all
Tahoe/Shasta Frames
(up to 8 levels)

* Redundant power supplies and
control processors available

* Variety of control panels
* Flexible control software

Need Custom? Call Us!

tel 530.478.1000 A PO Box 2462 Grass Valley, California 95945 USA
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Is the video jack you're using
today (lcsignc(l for the signal
standardsofl tomorrow?1 fnol,
it'stime youstarted thinking
aboutSwitchcraft'svideo jaclz.

Engineered to heahead

of its time, our video jaclz

already meets the SMPTE

292Mspecification.Qurnew
HD Seriesdeliversconsistent
characteristics across the
bandwidth, o”cr-ing you the
reliability you nced now.. and
the rcquircd per'f ormance for
tomorrow.

The capable HD Series
is available in our complete
line of video patchhbays, both

one and two rack units, 24 or
26jacks. Nomatter what your
needs are, we're prcpare(l to
deliver.

The future will be here
helore you know it.So whynot
he prcparcd? Call us today for
more information about our
complete line of video and
audio producls.

WILL YOUR
CURRENT VIDEO
p JACK TAKE YOU
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OUR NEW WEB SITE IS EASY TO NAVIGATE
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Throw away the compass -
we've mace your search
easier! That's right. Simply
click, and vou're therel
Miss a pad issue? Locate
it in the archives. Chck
reader resources and find
this year’s calendar of
industry events, subscrip-
tion information...and
more! For online preduct
demonstratons access the
Demo Room. Or conduct a
search of your own ay
clicking on our search
page. Click...you're

there. If's that easy!
There’s so much to
discover, sc explore

Broadcast Engineeri-g

online.

www.broadcastengineering.com
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onward march
of [T-based
& equipment into
V broadcast television (§
B/ continues to acceler-
W/ ate, there is an increas-
/ ! ing need to look carefully
at the way items connect
together and work together.
Networking and storage net-
working is the key. These can
change, and hcpefuly improve,
workflow and take full advantage of
the possibilities that become available
with the new [T technoiogy.

Sky Latin America’s Origination Faciity’s banks of Tektronix
(now Grass Valley Group) PDR300 videp servers. Photo by Andy
Washnik. Photo courtesy of A. F. Associates.

A Supplement to
roadcast
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hile some analog systems

continue to linger, most

have already moved to
component digital operation. Standard
definition (SD) video is digitized accord-
ing to ITU-R 601 and this, along with
AES/EBU digital audio, is carried over
familiar coax cable up to 200m using the
Serial Digital Interface (SDI), which has
a data rate (bandwidth) of 270Mbf/s.
Modern digital studio equipment comes
complete with SDI connections so all the
components of a facility — cameras,
switchers, DVEs, recorders, routers, etc.
— can be quickly hooked up.

SDI is designed just for television. It is
real-time “streaming” with very low la-
tency (i.e. delay) — material can be in-
stantly used as it arrives. Communication
is “best effort” and one-way, so it does not
have the degree of error correction of
many [T-based schemes, but this is no
problem for the type of material involved.

There is also IT-based equipment in
use, especially in graphics and editing,
that may or may not have an SDI
connection but will connect over an IT
network. Rapid change is moving the
balance toward IT-based equipment
and networking. Two years ago some
post houses counted more network
than video connections. Some are now
(almost) completely IT-based.

Few would doubt the potential bene-
fits of the changes afoot. However, han-
dling video and audio - television con-
tent — is far from the native “data”
environment of IT-based equipment.
More than ever, correct system design is
essential. To better understand this re-
quires some knowledge of both net-
working and disk storage applied to
television. These technologies lead to
the currently “hot” area of storage net-
working. In storage networking, stor-
age is shared, as opposed to networking,
where various stores exchange data.
Both depend on network technology.

Networking

Networking can be defined as com-
munication using a series of data pack-
ets. SDI does not work this way and so
cannot make a network, but its exten-
sion, SDTI (Serial Digital Transport
Interface), can by carrying packetized
data over SDI infrastructure. This
transports material such as MPEG,
DV and even HDCAM compressed

video in real time. (DV can be carried
at 4x faster). However, it has limited
general IT application. The further
extension of SDTI-CP standardizes the
format of data sent down the cable.
With television so well provided for
by SDI and SDTI, why look at IT-style
networking? Growth in services could
continue by adding SDI interfaces to
all new IT-based equipment. The truth
is that networking is I'T’s native way of
communicating. Moving away from
that would spoil some of the advantag-
es the equipment brings — including

Server systems like the Grass Valley Group Pro-
file PDR400 enable the transfer of material to
editing systems via Fibre Channel, letting feeds
flow directly into the newsroom and wcrksta-
tions. Photo courtesy Grass Valley Group.

the ability to work with shared stor-
age. As IT has many applications, it
also has many methods of network-
ing. Only those appropriate to televi-
sion are mentioned here.

Networking offers many advantages:

* [t offers cost savings in infrastruc-
ture and operation.

e It provides transport of all required
information: video, audio, meta-
data, control, talkback - virtually
anything you wish to put down it.

e It is the only way to create shared
access to data.

o It has plug-and-play capabilities
for easy use.

¢ Withstandard platforms, network-

ing can be easier and cheaper than
SDI.

* You need a network for all the
desktop computers in broadcast,
so why not use it for video and
audio too?

o It can handle live SD video (al-
though thisis not straightforward).

Types of networks

There are many types of network in
use but LAN and WAN are the most
common. The local area network
(LAN) is spread throughout a building
and may have thousands of con-
nections. It is of particular in-
terest as it can be directly ap-
plied te studio/post house needs.
Breaking out of one location
forms a wide area network
{WAN). Two LAN sites can be
connected by a WAN. The con-
nection normally is rented from
a telco or ISP.

Others include metropolitan
area networks (MAN), which
are generally telco/ISP systems
for handling traffic in a city or
suburb. Personal area networks
(PAN] are just appearing. These
provide very short-range wire-
less networks (less than 30 feet
for Bluetooth) — for instance,
between your laptop and PDA.

For general networking infor-
mation, see http://www.cisco.
com/univercd/cc/td/doc/cis-
intwk/ito_doc/.

Etbernet. Ethernet (IEEE 802.x)
is ubiquitous and remains the
choice for data exchange between
ITequipment—traditional network-
ing. It has undergone continuous develop-
ment since its early 1980s 10Mbys origins.
100Mbfs is in general use and 1Gb/s is also
well established, while 10Gb/s is on the
way. Note that numbers always need care-
ful interpretation. Here 1Gb/s data speed is
actually 1.25Gb/s transmission, but coded
8B/10B. (Every eight-bitdata byte for trans-
mission is converted into a 10-bit Trans-
mission Character to improve the trans-
mission characteristics for more accuracy
and better error handling.) All standards
above 10Mb are capable of full duplex
operation — full data rate in both direc-
tions simultaneously.

Ethernet 1s a connectionless archi-
tecture. Each data packet, of between
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72 and 1518 bytes, has a destination
address and all connected devices lis-
ten for this and decide whether it is for
them or not. A device (e.g. a PC) waits
for the line to be quiet before starting
its transmission. A mechanism called
Carrier Sense Multiple Access Colli-
sion Detect (CSMA/CD) handles cases
where two stations attempt to

622Mb/s. Unlike Ethernet and FC,
ATM is connection-based. A path is
established through the system before
data is sent. A strong point is its Qual-
ity of Service (see later).

There are sophisticated lower ATM
Adaptation Layers (AAL) offering con-
nections through the network on which

transmit at the same time. It
follows the rules of polite con-
versation; they simply wait a
random length of time before
starting again.

For further information see
http://standards.ieee.org/get-
1eee802/

Fibre Channel. Today, most
FC is 1Gb/s transmission speed,
which, again due to 8B/10B en-
coding, is an 800kb/s maximum
data speed. A newer standard of
2Gb/s has existed for some years
but is only now coming into

general usage. Both are capable  Figure 1. Ring network topology

of full duplex. Despite its name,
FC can run over copper as well as fiber
connections. Because of its close asso-
ciation with disk drives, its TV appli-
cation is mostly, but not always, in the
creation of storage networking.

The two primary ways of interconnect-
ing FC devices are via Fibre Channel-
Arbitrated Loop (FC-AL) or the more
powerful fabric switching (see Infrastruc-
ture Devices). Like Ethernet, FC is also a
connectionless protocol and uses an arbi-
tration sequence (not CSMA/CD) to en-
sure access before transmission.

As with all networking, Fibre Channel
too is defined in layers, here labeled FC-
1 to FC-4, which range from a defini-
tion of the physical media (FC-1) up to
the protocol layers (FC-4) which most
importantly includes SCSI, the widely
used disk interface. This is key to its
operation in storage networking.

For further information, see http://
www.iol.unh.edu/training/fc/
fc_tutorial.heml  and  heep://
www.tl1.org/index.htm

ATM. Asynchronous Transfer Mode
(ATM) provides excellent, if expen-
sive, connections for reliable transfer
of streaming data, such as television,
with speeds ranging up to those of
telecom backbones (10Gb/s). Itis most-
ly used by telcos. Those most appropri-
ate to TV operations are 155- and

isochronous (guaranteed within a time
frame — like some ATM) data trans-
fer modes. This is because it is aimed
at AV applications and is widely used
in prosumer and consumer products.

It runs at 100-, 200- and 400Mb/s, is
simple and cheap to plug together and
uses an arbitration technique to access
the bus bandwidth between connected
devices. However, it is currently re-
stricted to short cables of 4.5m or 10m
maximum. The upcoming IEEE-1394b
standard offers higher speedsand long-
er cables (see Future).

See excellent article at htep://
www.computer.org/multimedia/arti-
cles/firewire.htm

And http://www.zayante.com/html/
IEEEinfo/IEEEcom.html

IP. The network protocols carrying
the data lie on top of the physical
networks and connections. Of the
many, attention is focused on two types
— IP, the defacto standard, and other
protocols that run on Fibre Channel.
Internet Protocol (IP) is the most

Figure 2. Star network topology
higher layers of the protocol run. AAL1
supports constant-bit rate, time-de-
pendent traffic such as voice and vid-
€o. AAL3/4 supports variable-bit rate,
delay-tolerant data traffic requiring
some sequencing and/or error detec-
tion. AALS supports variable-bit rate,
delay-tolerant connection-oriented
data traffic requiring minimal sequenc-
ing or error detection support. This is
often used for general data ctransfers.
See http://www.atmforum.com/
IEEE 1394. IEEE 1394, branded as
Firewire by Apple Computers and I-
Link by Sony, is unusual. It provides
both an asynchronous (no guarantee
of time taken — like Ethernet) and

D Networking for Production and Storage

widely used protocol in IT. Be-
sides its Internet use it is also the
main open network protocol that
is supported by all major com-
puter operating systems. IP, or
specifically IPv4, describes the
packet format for sending data
using a 32-bit address to identify
each device on the network with
four eight-bit numbers separated
by dots, e.g 192.96.64.1. Each
! packet contains a source and des-
tination address.
k. Above IP are two transport lay-
b ers: Transmission Control Proto-
col (TCP) and User Datagram
Protocol (UDP). TCP provides reliable
data delivery, efficient flow control, full-
duplex operation and multiplexing (si-
multaneous work with many sources
and destinations). It establishes a con-
nection and detects corrupt or lost pack-
ets at the receiver and re-sends them.
This TCPAP is the most common form of
IP. It is used for general data transport
but is slow and generally not ideal for
video.

UDP uses a series of “ports” to connect
data to an application. Unlike the TCP,
UDP adds no reliability, flow-control or
error-recovery functions, but it can de-
tect and discard corrupt packets using
checksums. Because of UDP’s simplicity,
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its headers contain fewer bytes and con-
sume less network overhead than TCP.
This makes it useful for streaming video
and audio, where provision of a contin-
uous flow is more important than re-
placing corrupt packets.

There are various other IP applica-
tions that live above these protocols
such as File Transfer Protocol (FTP),
Telnet for terminal sessions, Network
File System (NFS), Simple Mail Trans-
fer Protocol (SMTP) and many more.

Other protocols, such as SCSI, are
often mapped onto networks, such as
Fibre Channel, to act as a protocol
layer. The aim is to carry a protocol
targeted at a specific function — disk
interfaces in the case of SCSI— over the
network at maximum efficiency. This is
why FC-SCSl is so important to storage
networking. IP is a general-purpose net-
work protocol designed for any appli-
cation. This flexibility means it is less
efficient than the targeted mappings.

Networks topologies

Today, most networks are connected
in a star configuration with connec-
tions to the various networked devices
radiating from a central unit, hub or
switch. Some networks, notably Fibre
Channel, can be arranged as a loop of
devices. Figure 1 shows a ring topology.

Stars offer the benefits of easy re-
moval and reconnection of devices,
fault isolation and, given the right
network devices, they can be faster
than ring topology. Interestingly Fibre
Channel devices are usually arranged
as a star (not ring) for these reasons.
Figure 2 shows star network topology.

For more information on topologies,
see http://www.techweb.com/encyclo-
pedia/defineterm?term=topology

Infrastructure devices

Devices arranged in a star need to
connect with a network device in the
middle. There are three general types.
The most basic are hubs. How these
work differs for each of the network
types and some, such as ATM, do not
support hubs. Ethernet hubs terminate
and repeat the signals from one net-
work spoke onto all the others — so all
connected devices see all network traf-
fic. For Fibre Channel, hubs make it
easier to add and remove devices from
their arbitrated loop.

Switches (also called fabric switch-
es) are far more intelligent. They in-
spect the destination address of each
data packet and, knowing the loca-
tions of all devices, send it down the
appropriate spoke. This gives a mas-
sive performance improvement, as traf-
fic not meant for a device does not clog
its spoke’s bandwidth.

Switches have fast hardware for packet
inspection as well as a huge back plane
bandwidth to send all the traffic to the
correct ports. They are measured by
their packet-per-second routing capa-
bility and the bandwidth of their inter-
nal switching back plane. Wire speed,
or non-blocking switches, pass all net-
work data without missing anything.
Many such switches

Streaming is similar to an SDI connec-
tion but may have a large variable delay.

Quality of Service

The broadcast industry grew up on
reliable connections — via a patch
panel or router — knowing that the
video/audio will get through this ded-
icated connection instantly. Heaven
forbid that someone else should even
think of muscling in on the same cable!
Welcome to networking.

Network switches can ensure that
the data goes from one source to an-
other but there may still be bottle-
necks where traffic shares a single
connection between two areas or
switches. This traffic aggregation is

exist today for the
high-speed networks
used for television.
Routersor gateways
can be combined with
switches. A router
handles the packets
that need to pass from
one network to an-
other. For instance, if
your planthada LAN
that wanted to con-
nect to the Internet, it
would use a router.

Positioning (P)

Latency (L)

Time to access data = 9ms (average)
18ms (max)

= 6ms (average)
=3ms (average)

Types of transfer

There are several
ways data can be
transferred between devices over net-
works. Here, without referring to pro-
tocols, the approach of three “transfer
styles” is reviewed.

Using an IT-style transfer, nothing can
be done with the file by the receiver until
the transfer is completed. This is not
normally a problem for smaller files and
documents but for large video or audio
files it may cause a serious delay. So some
broadcast manufacturers provide
“broadcast” file transfers allowing file
access as soon as the transfer starts. This
allows editing or even playout of a file
during transfer. These are proprictary
systems but nevertheless very useful.

The other method of AV transfer, espe-
cially suitable where the receiving de-
vice wants to play the information soon,
is streaming. Here data is sent as a
continuous stream, often without error
correction, at a constant data rate.

F Networking for Production and Storage

Figure 3. To acéess &'a';ta, a disk drive must spin to its s‘Tart,
position its arm on the correct track and then read the data,

one of the benefits of networking, but
if too many streams try to use one
connection something suffers and in
video that means missed frames. It is a
triumph of marketing over adversity
that this problem is referred to as
Quality of Service (QoS). To be fair, it
usually means definable or good QoS,
but it highlights that care is needed.
ATM was designed with QoS in mind
and does this job well, allowing detailed
characteristics to be set for any connec-
tion. In contrast, IP is having QoS graft-
ed on and it has taken some time for this
to be generally implemented. Even now,
most IP networks have no built-in glo-
bal QoS, although it can be done.
There are three defined levels of QoS
in IP: Best-Effort, Integrated Services
(IntServe) and Differentiated Services
(DiffServe). ATM has its own QoS
defined by the AAL layer definition.
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Best Effort/AAL-S, is self-explanato-
ry and is what you get with most Eth-
ernet-based networks. There are no
guarantees on data delivery or band-
width and all traffic has equal access to
the network. In overload conditions
data is either delayed or lost and has to
be retransmitted. IntServe/AAL-1 pro-
vides applications with a guaranteed
level of service by negotiating the re-
quired bandwidth across the network
between the two ends that want to
communicate. But DiffServe is more
popular. It classifies IP data so that
higher priority-traffic is given prefer-
ence over lower-priority traffic—which
may get delayed/lost in busy periods.

Disk storage

Storing video and audio on computer
disk drives is common today. It would
be easy to assume that is it better than
tape, which it is in many respects. A
more accurate view is that it is different
from tape — not everything is positive
and there are limits to disk-based per-
formance. One huge advantage is that
disks allow breaking away from the
rigors of totally real-time operation,
making possible video operation with
IT equipment.

Unlike tape, disks provide ran-

protection and, in editing, more than
one video channel is desirable.

The solution is to group drives and
aggregate their performance. Usually
this is done with a redundant array of
individual (or inexpensive) disks
(RAID), which also offers data protec-
tion, should a drive fail. There are
many configurations, or levels, but
RAID 3 is usually accepted as most
suitable for real-time video. To pro-
vide the continuous data speeds re-
quired, these are not off-the-shelf items
but are specifically designed for video.
Such RAIDs may be used as stores for
stand-alone systems, such as edit work-
stations, or as storage blocks in SANSs.

Such stores offer performance tai-
lored to needs. Maintaining a flawless
24-hour, high-level performance is not
straightforward, as the fundamentals
of disks impose limits.

Disk drives have fewer moving parts
than VTRs - only two, the disk platters
themselves and the arm used to posi-
tion the read/write heads. (See Figure
3.) A modern high performance drive
spins the disks at 10,000RPM, taking
éms/revolution. To access required
data the disk must spin to its start —an
average of 3ms (latency), and the arm

clips of video, such as in transmission
playout, may record most or all of their
material on contiguous tracks and re-
play them in the same order. But those
working with editing workstations need
to randomly access down to frame lev-
el, preferably in real time, causing the
store to rapidly fragment. Interestingly,
analysis shows that a single server store,
using disks as above, is limited to around
20 simultaneous real-time random ac-
cess video channels as the access time,
not the bandwidth requirement, maxes
out the performance. Although you may
consider this is a harsh requirement, it
illustrates that there are limitations to
disk-based performance and fragmen-
tation remains animportantissue. How-
ever, if servers are to maintain continu-
ous 24-hour performance, stores will
eventually fragment and there may be
no time to defragment them. However
some do run defragmentation routines
when the workload allows.

There are two basic types of storage
applications. The first is for the record
and playout of long-form elements with
limited or no editing — as in the trans-
mission example above. This typically
would rely on compressed video —up to
50Mb/s per channel (compatible with
IMX and

dom (nonlinear) access to stor-
age, millions of accurate read/
write cycles without any deteri-
oration and, being digital, their
fidelity is assured. Well-known
downsides are that they are usu-
ally not removable, they are
susceptible toshock damage and
they are limited in capacity due
to relatively high costs com-
pared with tape.

However, there remain some
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Figure 4. SANs form a separate network dedicated to data- ~hungry

workstations.

mainly be attributed to apply-

ing a computer peripheral to televi-
sion. Computers generally require
short bursts of data, files of a few
kilobytes, from disks. A single channel
of uncompressed eight-bit SD video
requires 21Mb/s (31MB/s for RGB)
continuously for the whole length of
the item — which may be hours. It is
only within the last year that a single
drive has become available to sustain
such performance (not for HD, which
requires over seven times the data).
Also, there needs to be some failsafe

must be positioned over the correct
track — this positioning time averages
about 6ms (worst case edge to center ~
15ms, best is between adjacent tracks
— 1ms). Having all the video data held
on adjacent tracks is most efficient
but, as work progresses, with dele-
tions and new recordings, the data
becomes progressively fragmented
around the disk and access times in-
crease. This leaves less time to read the
data and the data rate suffers.

Video servers that stream only long

Networking for Production and Storage

Making a store
work requires much
more than the disks.
You also have to provide some form of
database management to keep track of
where all the clips, or even individual
frames, are stored and some thought is
needed as to the interface to the out-
side world. Sometimes the latter is
presented as an IT-style network con-
nection, sometimes as TV-style SDI or
SDTI and sometimes both. Running a
server multiplies these needs. For in-
stance, a server providing 20 real-time
connections must run at 20x speed in
all respects — including database and
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data bandwidth access. A telling test is
to verify that all the listed connections
can all run together!

Storage networking

Networking is closely associated with
storage — where else does all this data
come from? In particular one network
technology, Fibre Channel, has a par-
ticular role in storage networking. See
http://searchstorage.techtarget.com/
bestWebLinks

Desktop computers provide the most
basic form of network storage, with
the ability for one machine to make its
local disk visible to other computers
via a network — usually Ethernet. This
is very useful, allowing transfers be-
tween machines, but it is not what is

See http://www.techweb.com/encyclo-
pedia/defineterm?term=NAS

Storage Area Networks (SAN) are a
whole new ball game, especially with
regard to networks. Their importance
is huge as now they are the most
common method of providing shared
video storage. The design recognizes
that moving large amounts of data is
inconsistent with normal network gen-
eral data traffic. SANs therefore form
a separate network dedicated to con-
necting data-hungry workstations to a
large, fast array of disks. (See Figure
4.) While SANs could use any network
technology, Fibre Channel predomi-
nates. Its 800Mb/s data rate and disks
with direct FC connections are ideal

for making large, fast storage net-

works. In practice, basic
networking and storage
networking are used side-
by-side to offer wide scope
for sharing and transfer-
ring material. Besides
disks, essential items are
FC switches (if FC is used
to connect storage) and
software for file sharing
and management. See
http://www.techweb.com/
encyclopedia/defineterm?
term=SAN

Exactly how SANs are
applied variesamong broad-

SANs allow workstations to access data from a com-
mon storage pool. Photo courtesy Doyle Technology

Consultants.
really meant by storage networking.
The first level is a server that uses a
general-purpose computer to provide
storage that workstations can access.
These can range from old PCs recycled
as servers using Linux and Samba
software right up to multi-processor
PCs or Sun servers with RAID control-
lers connected to a large group of
disks. Other tasks may be handled as
well, such as running the centralized
mail or handling some networking
tasks. There are no fixed rules.
Network Attached Storage (NAS) de-
scribes a dedicated file server. It differs
from general-purpose servers in that it
runs a stripped-down operating system
and its sole job is to provide network
storage. It runs over existing networks
and so may well be unsuitable for data-
intensive applications such as video.

cast manufacturers (see lat-
er), but they often provide
the storage to double up, or
totally replace workstations’ local video
storage. Thus the workstations can op-
erate directly from a common, shared
storage pool. Not only does this promote
work sharing but it also leads to other
efficiencies such as eradicating the dead
time required to load new material. This
can now be laid-off from the main edit-
ing areas to a dedicated loading station.
Backups can become more straightfor-
ward too.

Video servers

The prime aim of a video server is to
supply multiple channels of real-time
video, often via SDI or SDTI connec-
tions. Even so, no video server can
ignore network connections. GVG’s
Profile, one of the earliest systems,
uses Fibre Channel to allow files to be
copied between Profiles and third-par-
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ty access. Avid’s Pluto server AirSpace
has a Gigabit Ethernet connection, as
does Quantel’s Clipbox systems. Be-
sides offering direct connections with
IT-based equipment these may allow
faster than real-time transfer of files
with third-party applications.

Performance

Between the networking and storage
there are a large number of elements
all, hopefully, working together. The
whole ethos of networking is sharing,
so predicting performance is not
straightforward unless specific steps
are taken to take charge of capacity —
going against the ethos but guarantee-
ing performance where it is needed.

A chain is only as strong as its weakest
link, so every step of a network needs
attention. Starting with the disks them-
selves,amodern high-performance drive
may quote an average data transfer rate
of around 30Mb/s but this is not con-
stant. The data rate from near the cir-
cumference is considerably greater and
that from near the center is much less.
Also, since constantly high data rates
are required, time taken to make ran-
dom accesses significantly affects data
delivery. A good design will add drives
and management to ensure required
specifications are met.

The use of non-blocking switches and
QoS features does not mean that the
workstation performance on a network
will be anywhere near its wire speed.
The problem is complex, depending on
the physical network characteristics,
the protocol used, the Network Inter-
face Card (NIC - or Host Adapter) and
the workstation power. For instance,
Fibre Channel excels in SAN systems
because mapping SCSI protocol onto
FC works so well and, with an NIC
tuned for SCSI, performance near FC
wire speed is possible. However, run
TCP/IP instead of FC-SCSI and perfor-
mance drops dramatically.

Conversely, Gigabit Ethernet is main-
ly used with TCP/IP, so the NICs and
the workstation software are tuned to
this, making it much faster than FC-
TCP/IP. However, performance is far
short of the 1Gb/s Ethernet wire speed.
Due to the small data packets and the
overheads of the TCP/IP protocol,
around 400Mb/s is reported on a mod-
ern PC/NIC. Also, the quality and



End-to-End
worklow Solutions

Improve your workflow
with a SAN solution from Ciprico.

Time is money in the fast-paced worlds of entertainment and broadcasting,

/‘\ IMAGE A

You can't afford 1o waste either one with ineflicient, unnecessary tile transters.
Y

Now you can maximize production time. Speed your operation’s workflow. And
maximize your revenue potential with a totally integrated Storage Area
Network (SAN) solution from Ciprico, the leader in direct-attached and

networked storage solutions for the visual imaging marke.

Ciprico's superior line of SAN solutians are fast, reliable, easy to install, and
} Y

ideal for work groups where time saved means revenue gained.

Visit our web site at WWW.CIprico.com to see how we help visual imaging
companies maximize their capabilities by streamlining project workflow.
Or call 1.800.727.4669

<
CIPRICO

Protecting your image

Circle (156) on Free Info Card



power of the NIC will determine how
much load is made on the processor to
handle the network data transfers.
Even so, real-time performance at SD
is achievable with Gigabit Ethernet if
the system is put together with care.

End-to-end system operation under
normal working conditions gives the
only true measure of performance. The
network, protocol, server, switch, NIC,
workstation processor power and the
application are all parts of the puzzle.
The numerous items, many incompati-
ble,come from different suppliers, which
means only a highly skilled IT work-
force has any chance of building a
system. For this reason many broad-
cast suppliers provide a

can be considered as a separate uni,
which often makes support easier.
Upgradingisimportant, but can parts
of the network be upgraded while it is
on-air? This could be helped by com-
partmentalizing the networks in the
same way as SDI routers do today.
This helps maintenance, support, reli-
ability and ease of installation.

Available systems

Looking at the offerings from a few
manufacturers illustrates what can
actually be done with the technology
today. As the latter is moving fast, this
is only a snapshot in time so expect
things to be different tomorrow.

Transmission is a popular application
for Omneon’s Network Content Server.
In the Omneon product, two stores pro-
vide 80 hours of material at 25Mb/s
{other bit rates can be used) with Fibre
Channel connections to the Director.
Somewhere, systems using disk storage
— which is file-based and asynchronous
— have to make the video data fit with
television’s regular line and frame rates
—whicharesynchronous. Omneon chose
1394, as it allows attaching synchro-
nous equipment to a file-based world.
The Director interfaces between the
Mediaports and the file system. The
Mediaports translate the 1394 data into
video, audio and data {carrying all three

one-stop-shop approach
to their systems and the
associated networking.
Although this removes
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on one connection saves
cabling) for the various
video applications. Me-
diaports are not always
required. The 1394 can
connect directly to video
applications such as a
FAST purple. NLE. The
systemis expandable with
more storage, 1394 con-
nections and Mediaports.

Above all, the need is for
reliability and so, although
there may be spare band-
width — or even actual SDI
connections — on produc-
tion servers, typically the
on-air device is kept sepa-

Play Out

Ethernet
= Fibre Channel

— LANYWAN Connection

rate. This is to maximize
reliability and avoid being

to get something working
again? What were the con-
sequences of the failure — bad and may-
be job threatening? Networks and disks
are more complex than SDI routers and
very different from VTRs. It is likely
they will fail and, possibly, in more
complex ways. The good news is that
solutions exist to make your network
and SAN 100 percent reliable — but at a
price. The bad news is that the complex-
ity rises with every extra piece that you
add. It may be reliable, but does anyone
understand the system anymore?
What about support? Analog video and
SDl are well understood, but who can talk
TCP/P subnets, RAIDs and black-and-
burst? Support staff needs to understand
video as well as solve network and stor-
age problems. The job just got 2 whole lot
more interesting — or difficult. For some
systems, especially SANs, the network

L broadcastengineering.com

Figure 5. Avid’s Unity MediaNet SAN-based system

The sharing of work is clearly useful in
areas such as news, sports, editing and
post production. Although these are
prime targets for companies offering
systems that connect their products to-
gether, serversare most commonly found
in transmission/playout areas.

Transmission/playout. For most
broadcasters, revenue depends on the
successful airing of commercials. Vid-
eo servers are rapidly displacing cum-
bersome tape cart machines in this
area. These are handling compressed
video and are not expected to create
edits. The former reduces the data rate
and the latter means that files can be
stored in groups of pictures, rather
than the picture-per-file basis needed
for editing — thereby reducing the da-
tabase management overhead.

July 2001

blocked out by other de-
mands on server band-
width. A different approach is offered by
SGI, where their Guaranteed Rate VO
(GRIO) ensures that a designated area of
their SAN always has sufficient resources
guaranteeing its bandwidth at all times.
While not offering any form of equipment
redundancy, this approach may be attrac-
tive to some as it also offers rapid trans-
fers to the transmission area from adja-
cent storage.

Post production. Avid and Discreet
offer server products for editing and
post production. Here, the need is often
for dual-channel support for a number
of editors with real-time uncompressed
video, which makes heavy demands on
bandwidth. Avid’s popular Unity Medi-
aNet SAN-based system (see Figure §)
uses Fibre Channel-connected disks and
supports up to 25 dual-stream clients
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Figure 7. A Quantel digital news production system

over a wide variety of Avid products.
While the server provides work shar-
ing, system management also makes
a big contribution. For example, the
Unity Administration tool creates dy-
namic virtual storage so the SAN
space may appear as a single “disk”
of 7.3TB or many disks allocated to
each workstation. Should one need
more space, a suitably privileged user
can re-allocate any

FC-connected SAN and 100Mb/s peer-
to-peer Ethernet. As with many sys-
tems, tasks are divided and here jobnet
producer software runs on a PC to
provide browse-level functions such
as shot logging, storyboard editing,
approval, etc. See http://www?2.
discreet.com/products/d_products2.
html?prod=infrastr&cat=storage
These systems are proprietary. Open

Where there is 3D animation, shared
storage is obviously present but the
demands on the system are lower than
streaming video. Good quality net-
working such as 100Mb or Gigabit
Ethernet can handle such systems.

News. News is the harshest broad-
cast environment for servers. There is
a constant flow of material progress-
ing through the system with many
workstations involved — nearly all of
which want access to the video, audio
and text for the journalists. Graphics
are also involved. Work is highly par-
allel - many people working at once,
possibly on the same story. Finally the
material has to be played to air. The
period up to on-air time is always
frantically busy with many demand-
ing instant access to everything. Final-
ly there is playout into the bulletin.
Much of video server system design is
about supplying adequate bandwidth
and the removal of bottlenecks. Any
shortcomings will be noticed, as the
whole system has to operate smoothly
under extreme conditions that occur
every day.

Of the over 100 workstations that
may need to share the video, most are
for journalists whose needs are met

with compressed ver-

surplus from one sions of the clips for
workstation to anoth- J(TAR NEWSROOM making their edit de-
er to make the most N H E =m cisions. Quantel’s dig-
efficient use of all " - & ital news production
available space. For EDITOR |m EDL system (see Figure 7)
more information on R _-*m - = L often features two
Avid’s Unity, see http:/ e S I | separate networks,
/www.avid.com/ T [os the Ethernet serving
producets/ PR the journalists’ sta-
unity_medianet/ EEE tions with browse-
index.html X K I quality video and au-

Discreet has a SAN, [ vos dio from the browse

. . PLAYOUT

Stone and Wire, for its server, and another
high-end systems. This MEDIACORE | e buried inside the Clip-
combines a Fibre ARCHIVE box Power (central
Channel-connected -] production) server,
storage system, Stone, s o : STORNGE providing the broad-
with a HIPPI-based mvm— 1000baseT Gigabit Ethernet cast quality material.

5 5 @ 100baseT Ethernet .
client-to-client net- el 5D Video AES EBU Autio The latter is a SAN

work connection,
Wire. The new jobnet
pro offers a SAN environment for up
to 10 NT-based edit workstations with
dual-stream uncompressed video sup-
plied directly over Fibre Channel. Max-
imum storage is 7.7TB, or 108 hours.
Figure 6 shows a quite typical mix of

Figure 8. Pinnacle Systems Vortex Networked News

systems do exist that make a shared SAN
appear to be just another disk on a
workstation. However they are not in
widespread use in the editing arena,
partly because of the service and support
issues of a mixed-supplier environment.

Networking for Production and Storage

system-in-box struc-
ture with no FC but
an extremely fast internal bus con-
necting its RAID storage and present-
ing 14 editable SDTI channels (the
production edit suites operate direct-
ly on the server store) and 1Gb/s
Ethernet to the edit stations and other



news facilities. Figure 7 shows a full
news system. Note the use of a sepa-
rate server for transmission, with
backup from the production server.
Pinnacle Systems VorteX Networked
News solution (see Figure 8) uses a
SAN-based FC-connected MediaCore
as its main shared storage but breaks
out from that with Gigabit or 100Mb/
s Ethernet. Using standard, but tuned,
TCP/IP (achieving 70Mb/s payload
data over 100Mb/s Ethernet) signifi-
cantly reduces infrastructure costs (vs.
Fibre Channel) and yet achieves the
required broadcast quality perfor-
mance with DV or MPEG compres-
sion. The 1Gb/100Mb Ethernet mix
can be varied to suit specific require-
ments. Here again, there are several
networks employed: the SAN stor-
age, broadcast-quality equipment and
browse “proxy” quality for the many
journalist workstations. Much of the
equipment uses standard IT platforms

ment has been nearer 60 percent pa.
{See Figure 9.) Current in-use drives
are up to 73Gbytes (approx. one hour
of uncompressed SD) but 180Gbytes is
already available.

HD imposes roughly seven times the
demand for data (~560GB/h), yet disk
stores have already been built to pro-
vide dual-channel, uncompressed sup-
port. Such rapid progress ensures that
disk-based stores will increasingly
dominate television operations into
the future.

Much of the increased storage capacity
comes from increasing the track density
(TPI, tracks/inch: 18,000) and recording
density (BPI bits/inch: 342,000) the lin-
ear data density along the tracks, mak-
ing an overall gain in area density (fig-
ures shown for a high performance 73GB
drive). Even the compact 1.6-inch high,
3.5-inch drives may have as many as 12
stacked platters. Note that increases in
recording density affect both capacity
and data rate. Another way of

5000
3000 l
1500 i

Gigabytes

| R
500
300

2000 2005

s 55

N

2010

augmenting data rate is to
increase the RPM - spindle
speed. Currently 10RPM is
fast and there are some
15,000RPM modelsavailable.
Faster rotation also reduces
the latency ~ in turn reducing
the time taken to reach re-
quired data. Despite the pitch
to which drives have already
progressed, this pattern of de-
velopment is expected to con-
tinue towards 2010.

TBytes
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Figure 9. Single disk drive capacity increase to 2010

at 40 and 60 percent

following Pinnacle’s open technology
principles.

See http://www.pinnaclesys.com/
docloader.asp?templ=7&doclink=/
bsd/solutions/networkednews/doc/
index.html

Future

The technologies employed in net-
working and storage networking are
rapidly developing. Such changes are
bound to boost the efficiency and per-
formance of networking and storage.

Disks. Disk drive capacity has always
been cited as a limitation but its impor-
tance continues to recede. Historically
capacity has doubled every two years
(41 percent pa), but recent develop-

IP. The 32-bit address space
of IPv4 is not enough to sup-
port future development, and
workarounds are already in use. The
Internet Engineering Task Force (IETF)
proposed a new standard, IPv6, in 1998.
This massively expands addressing capa-
bilities from 32 to 128 bits. There is also
better QoS with a new implementation of
DiffServe. Authentication, data integrity
and confidentiality are supported and the
handling of common packets becomes
easier and faster. There are also exten-
sions to multicast and multi-homing IP
addresses.

The change to IPv6 may well be
driven by telcos, as the European 3G
cell phone system requires two global-
ly unique fixed IP addresses for each
mobile device to be provided via IPvé.

Gigabit Ethernet and IP. The com-
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modity Ethernet products running
the open standard protocol IP do a
great job but presently cannot pro-
vide reliable high performance net-
working for multiple uncompressed
SD or HD video streams. This will
change. Again, the mighty Telecom
market sees packet switching net-
works and IP as the way to go. They
need multi-vendor working QoS so-
lutions to get voice, and ultimately
video, reliably through their sys-
tems. Sources say this goal is close.

The IT sector uses IP, and demand for
bandwidth and data is growing. Top-
end NIC cards are offloading ever more
of the IP protocol handling to improve
network performance and lighten the
load on the workstations’ processors.

10Gb/s Ethernet is around the cor-
ner, with instial use expected to be for
switch-to-switch interconnects. NIC
cards for high-end servers will offload
most of the IP protocol as Ethernet
packets arriving every 1.2pS present
far too heavy an interrupt load for a
processor doing other work.

IEEE-1394b. Networking is encour-
aging but it focuses on files and stor-
age. What about live TV? Can camer-
as and vision mixers ever have their
synchronous SDI replaced by a net-
work connection?

IEEE-1394a with its isochronous
transfers has guaranteed delivery and
timing. The upcoming IEEE-1394b
with longer cables (100m over fiber)
may offer a new option for broadcast.
The current 400Mb/s is fine for SD
video and compressed HD but 1394b
defines 800Mb/s and 1.6Gb/s rates —
covering HD in all its current forms.
IEEE-1394 is one to watch.

Although “IT-based” and “open” are
often taken assynonymous, thisis hardly
the case with storage networking. Self-
built SANs are not easy, so many wisely
chose proprietary offerings. However,
connecting to someone else’s Fibre Chan-
nel is not the same thing as plugging in
SDI. Maybe it will happen by default
but there is a definite need for standards
to truly open up this technology to the
television industry. n

Bob Pank is a television industry journalist. He
can be reached at bob@pank.demon.co.uk.
Jon Smith is principal consultant for Three
Steps Forward Ltd. He can be reached at
jon.smith@threestepsforward.com.
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Tower lighting

BY DON MARKLEY

Tower lights are a lot like air condi-
tioners in that we tend to only pay
attention to them when they don’t work.
However the station chief operator, by
regulation, is responsible for seeing that
the technical operation of the station is
in compliance with the Commission’s
rules and regulations. That obviously
includes seeing that the tower lights are
on and operating normally every day.

One document that every station
should have on the shelf is an FAA adviso-
ry circular identified as AC 70/7460-1K,
titled “Obstruction Marking and Light-
ing.” Of particular interest is the sec-
tion covering light failure notification.
Basically, any failure that lasts more
than 30 minutes and affects a top light
or flashing obstruction light, regard-
less of its position, should be reported
immediately to the nearest FAA flight
service station (FSS). That office will
then issue a Notice to Airmen (NOT-
AM) to be given to all pilots that call in
for a briefing. In reality, probably no
one will hear about it, but you have to
make the notification to take the liabil-
ity away from the station.

If you can’t find the number for the
flight service station, you can check
the FAA Web site at www.faa.gov/ats/
ata/ata400. Steady burning side light
failures don’t have to be reported to
the FAA but are expected to be re-
paired in a timely fashion.

Your notification must include the
name and contact information of the
person making the report , the type of
structure, the location of the structure,
the height above mean sea level and
ground level, an anticipated date for
return to service and the FCC antenna
registration number. To make this a
realistic chore, the data should all be
looked upin advance and posted where
the on-duty operator can simply make

the call and insert the light that is out
of service. Be sure to get the name of
the person taking the call, and then log
the time and date of the call, the name
of the person making the call and the
name of the person who took the call.
Itis not unheard of for the FAA todrop

Transmission & Distribution

Systems Design & Integration

with high-intensity flashing white lights
(high-intensity strobes) or medium-in-
tensity strobes, it must be marked. Tow-
ers up to 700 feet should have seven
evenly spaced bands; towers from 701
to 900 feet need nine bands; towers
from 901 to 1100 feet need 11 bands

Dual lighting systems avoid the necessity of
painting the tower but are much hetter

neighbors at night.

the ball and not prepare the NOTAM.
If a 747 modifies the station’s tower
height, the finger pointing will be great-
ly facilitated if your log entries show
that you met the necessary require-
ments.

Now, a review of the basics for tower
marking. Unless the tower is lighted

and taller towers require 13 bands.
Normally, a top-mounted television an-
tenna is included in the height of the
structure and should be colored ac-
cordingly, usually orange. If the height
of a painted tower is changed signifi-
cantly, as when a top-mounted antenna
is removed, the rules would normally

A look at @nsumer side of DTV
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Tower owners bear the'respdnsil‘:")i'lit'y for
proper notification during tower lighting
outages. Photo by Chriss Scherer.

call for repainting so that the bands of
color remain evenly spaced. However,
the FAA will usually permit a station to
retain the existing color bands until
such time that the entire tower is to be
repainted. The spacing of the bands
should be corrected at that time.

The tower lighting and marking is the

responsibility of the owner of the tower,
If the tower is shared, a written agree-
ment can be made between the parties
involved as to whose responsibility it is
to monitor the lights and to decide when
it must be painted. The Commission’s
examiner will have a chip chart that will
allow the paint to be evaluated. If too
faded, a citation will result. Simple prac-
tice dictates that the tower colors will
probably be acceptable as long as the
tower paint is in good condition. Solu-
tion, when it looks lousy and rust is
starting to show up, paint it.

To review, there are three basic types
of lighting systems. The first is conven-
tional red lights. Painted marking is
always required with these.The next
level would be medium-intensity flash-
ing white obstruction lights. They may
be authorized on towers up to 500 feet
AGL and will normally be at full inten-
sity during daytime and twilight hours
and at reduced intensity during night-
time hours. The third basic system is
high-intensity flashing white obstruc-
tion lights that operate at full intensity
during daytime hours, reduced intensi-
ty during twilight hours and even fur-

ther reduced intensity at night.

The only time that high-intensity
strobes are normally required is on
structures over 500 feet. In addition, the
FAA will often permit dual lighting sys-
tems where medium- or high-intensity
strobes are used during the day and
twilight hoursand conventional redlights
are used at night. That type of lighting
system avoids the necessity to paint the
tower but is a much better neighbor at
night. In many areas, the zoning regula-
tions require dual lighting unless the
FAA absolutely insists on high-intensity
strobes at all times. A station can count
on complaints from the neighbors if
high-intensity strobes are used. These
complaints increase dramatically when
the controller fails by keeping the lights
on at tull intensity at night. Nearby
residents will then be able to read, albeit
in short bursts, by the light of your
strobes — inside — with the drapes
pulled — under the bed. a

Don Markley is president of D.L. Markley and
Associates, Peoria, [1..
Send questions and comments to:
don_markley @intertec.com

One Cable and You’re Hooked
with the BOA from Telemetrics.

‘ ‘ Jith Telemetrics’ BOA (Break Out Adapter)

you can connect virtually all your production

equipment. From camera site to control room — with
power. All over a single coax cable to Telemetrics
TM-9255B Coax Base Station. It’s the ideal produc-
tion organizer in the studio and in the field.

Connect a camera, monitor, teleprompter, micro-
phone, pan/tilt mechanism, headset/intercom or a
light to the BOA. Using industry standard connec-
tors. All video, audio and control signals are multi-
plexed over a single standard coax cable — which is
inexpensive, readily available and easily field
repairable. And since the BOA also provides power,
you can set-up a camera location anywhere. It’s easy
to get hooked on Telemetrics’ BOA.

Telemelrics
CAMERA CONTROL SYSTEMS

6 Leighton Place, Mahwah, NJ 07430, USA
201-848-9818 « Fax 201-848-9819
www.telemetricsinc.com

Camera aBIe View Input/Output View

Circle (133) on Free Info Card

52

broadcastengineering.com  July 2001



l.._q_ .

The Most Demandift Markets

Demand ltelco

Across the country and arourd the wor d, the most trusted name in
transmitters is Itelco. Whether you're rep acing an exist.ng analog plant,
fulfilling the requirements of the DTV mancate—or both—you can count
on Itelco’s complete transmission solutions. Engineerec excellence means
reliable operation year after vear. Stringent design spec fications guarantee
unrivaled on-air performance. Our unique Itelco Supervisory System provides
single-point monitoring and control of multiple transmission sites. No wonder

Itelco’s been the choice for more than 14,00 installations since 1961.

»itelco.

7575 West 103rd Avenue. Suite 110
Westminster, CO 80021

Tel: (303) 464-8000 Fax: (203) 464-8750
E-mail; tvsales@itelco-usa.com
www.itelco-usa.com
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DAWSs for video

BY RANDY ALBERTS

Opening an extra audio post suite?
Extending the audio services of a
television edit studio? Are you build-
ing a top-notch surround facility from
the ground up? If you’re looking to
buy, you’re likely considering a digital
audio workstation (DAW) to turn
square footage directly into plowshares
— and as well you should. Processor
chips and the average computer are
more powerful than ever before, and
even today’s more-affordable DAWs
threaten the audio specs of high-end
consoles, effects processors and digi-
tal tape recorders that cost ten times as
much not so very long ago.

The sound-for-picture, post, radio
and music markets have embraced
computer tools like never before as
well, and the available audio toolboxes
get bigger at every trade show. Avoid-
ing the “upgrade-itis” endemic to com-
puter and DSP chip technology every
year or two is easier to do if you spend
enough time planning your studio’s

Most DAW platforms, like the AudioFile
SC from AMS Neve, provide a mature fea-
ture set that is well matched to the basic
tasks of audio production. Well-appointed
plug-in packages can enhance your suite
of services. Photo courtesy AMS Neve.
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future. Think about your current cli-
ent roster and the kind of client mix
you’d like to have in the next year and
a half. Accurately predict the services
you’lloffer themin that time and beyond,

Plug-in/effects-card support: Almost
every compact hardware DAW comes
with a dedicated effects engine and the
ability to add two, three or even four
more discrete multichannel processors.

If seeing OMF, MADI, ADAT, DEVA, LTC and VITC
all in the same sentence gets you excited,

you’ve been in the studio too long.
e n et s Pt S e e U |

and you’llend up looking like a digital
Nostradamus with your DAW choice.

A brief DAW spec sheet
Whatexactlyisa DAW? From $1500
stand-alone personal digital studios to
$5000 PC- and G3-based desktop
DAWS to $200,000 ultra audio work-
stations that record, import, edit, per-
form effects, mix, reformat, export
and master multiple digital audio
tracks from one common interface, it’s
a DAW. There is a wide range of
overlapping applications at each
end of the DAW spectrum so, in no
particular priority, we’ll focus large-
ly on computer-based DAW tools,
interfaces and feature sets used in
most television post studios and
audio applications today.
CPU/media: True to form, com-
puter hardware and software pow-
er has increased dramatically the
past 18 months. Stand-alone hard-
ware DAWSs use the added fire-
power by providing more tracks
and edit features, more slots
for hi-res onboard effects
processors and memory
cards, extradrive bays,and
lots of audio, sync and vid-
eo /O options. Computer-
based DAWSs can now tap into dual-
processor G4s and P4s and enough
dedicated DSP to turnyour $1200 desk-
top into the central hub of a potent
record, edit, mix and mastering tower.
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A seemingly endless stream of soft-
ware effects plug-ins support comput-
er DAWSs. The availability of desired
effects should be one of your first
considerations when deciding which
platform/program to buy.

Look first at the audio services you
want to provide in a year or two, and
then shop for the best plug-in suite for
the job before choosing the platform
and DAW software itself. Full auto-
mation of every plug-in parameter
and ways to edit those moves, multi-
ple open plug-in windows, support for
multiple plug-in formats and built-in
dynamics processors per channel are
other effects goodies to look for in a
well-equipped DAW.

Audio I/0: Planning your current
and future analog and digital /O needs
can be a difficult proposition. Will eight
channels of Lightpipe and/or TDIF dig-
ital /O be enough for the projects you’d
like to take on in two years? How about
stereo S/PDIF or 48 channels of AES/
EBU? And can you ever have enough
analog XLR and 1/4-inch jacks, be it in
an analog or digital studio? If you
answered “no” toall theabove, choose
a DAW with the most scalable analog
and digital audio /O options possible.
Other than that, be realistic about your
future needs.

Audio resolution: 24-bit/96kHz audio
is standard equipment on most DAWSs
today and several offer up to 192kHz
support, but make sure your facility
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needs all that resolution. High-quality special broadcast or
HDTYV work requires the best possible, but even a sub-$1000
computer DAW these days can do the trick if your resolution
ceiling doesn’t need to go quite that high. Many DAWs also
boast 32- and 48-bit internal processing if the sky is the limit
for your audio productions.

Edit features: Does a particular DAW support every edit
decision list (EDL) format or let you specify handle lengths
and set minimum gaps when loading EDLs from rushes
tapes? Can you perform both destructive and non-destruc-
tive edits to waveforms and track displays in real time
without stopping playback? Other sound-for-picture edit
features to look for include machine control facilities, easy-
to-use ADR and Foley tools, and some form of auto-
conform edit tools for working with EDLs. The ability to
automatically capture and spot audio elements to picture is
important, as is the ability to automatically load and
conform any and all EDL files encountered and import an
EDL or portion of an EDL into an already event-listed
project. Also important is a DAW’s ability to simultaneous-
ly scrub fully locked audio and video tracks with ease. Full
dynamic automation of all faders, mutes, pans, EQ set-
tings, auxiliary sends and bus assignments, and the ability
to edit those moves is essential to any fast-paced television
edit room.

Ensure that both a DAW’s built-in surround interface and
that of the third-party surround plug-ins that augment it
provide everything you’ll need. Look for ways to at least
encode Dolby Digital (AC-3) audio mixes and check out
what kind of hardware controllers your DAW supports
because you’ll likely want to eventually migrate from the
mouse to a joystick-based, hardware surround mixing
solution.

Format and sync support: If seeing OMF, MADI, ADAT,
DEVA, LTC and VITC all in the same sentence gets you
excited, maybe you've been in the studio too long. There’s a
dizzying array of proprietary digital audio and video file
formats to import, export and generally interact with depend-
ing on your facility’s client list and delivery needs, but any
television-centric DAW should at least be able to support
WAV (PC) and/or AIFF and Sound Designer II and Pro Tools
(Mac), Avid OMF, and OpenTL for Tascam MM-series
dubbers.

Check to see if a DAW can read and generate SMPTE,
LTC, VITC, MIDI, PQ burst and Word clock; synchronize
with external units via RS-422/Sony nine-pin machine
control, PAL/SECAM, NTSC video and Word clock; and
lock to LTC, VITC and Biphase at any speed. Another nice
DAW sync feature is the ability to remotely control any
number of video decks supporting nine-pin or VLAN
protocols with the DAW software, and look for current or
future plans for a DAW to offer both AES/EBU and MADI
card support. [ ]

Randy Alberts is a San Francisco-based writer, engineer and producer
exploring music and recording technology. He is a regular contributor
to BE’s sister magazines Mix, Remix and Electronic Musician and bas
just published a book about the history of TASCAM for Hal Leonard
Publishing.
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Measuring 8VSB transmitter performance

BY MIKE WAIDSON

TV transmission either produces

a near-perfect reproduction of the
original picture and sound or no pic-
ture at all if the signal is compromised
in any way. Fringe-area viewers who
have tolerated poor analog picture qual-
ity over the years may find they cannot
receive digital signals. Therefore, it is
critical to characterize and monitor the
performance of DTV transmitters, be-
cause any degradation in performance
can significantly reduce the coverage
area. To accomplish this, digital televi-
sion broadcasters and content provid-
ers need to ensure signal integrity, cov-
erage and compliance in the RF layer.

In December 1997, the FCC formal-
ized the use of the ATSC standard A/53
for broadcast transmission in the U.S.
Within this standard, 8VSB is defined
as the terrestrial transmission format.
8VSB is a vestigial sideband digital
modular system that uses eight discrete
amplitude modulation levels. These
eight modulation levels are assigned
eight different binary numbers or sym-
bol values to convey the MPEG-com-
pressed transport stream. The MPEG-2
transport stream provides a methodol-
ogy for the packetization of compressed
video, audio and data packets.

The 8VSB transmission system
supports a payload data rate of
19.28MDb/s in a 6MHz channel. The
input to the transmission subsystem
from the transport subsystem is a
19.39Mb/s serial data stream com-
prised of 188-byte, MPEG-2-compat-
ible data packets. This 188-byte pack-
et has an initial sync byte (47hex)
followed by 187 bytes of payload data.

In an 8VSB transmitter, an MPEG-2
transport stream conforming to the
SMPTE 310 standard is applied to a
synchronizer, which locks to the data rate
of the transport stream using the sync
byte to identify the start of each 188-byte
transport stream packet. The MPEG-2
sync byte is then removed, producing
187-byte payload data packets. The sync
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byte will be replaced by the segment sync
after the forward error correction.

Digital modulation requires new tech-
niques and different methods of mea-
suring the performance of the system.
The measurements can be divided into
two broad categories: RF measurements
made by analyzing the RF spectrum,
and symbol data measurements made
by demodulation of the 8VSB signal.
RF measurements include channel spec-
trum peak-to-average power and out-
of-channel emissions. These measure-
ments can be made with a general-
purpose spectrum analyzer with suit-
able performance, or with an instru-
ment that provides both spectrum and
demodulation measurements. Symbol
data measurements include constella-
tion analysis, signal to noise, error vec-
tor magnitude modulation error ratio,
frequency and group delay response
error, phase error, and phase noise.

A transmitter should spend a certain
percentage of its time at various power
levels ranging from its average to its
peak. The peak-to-average power is the
ratio of the peak transient power to the
average envelope power. The peak tran-
stent power is the maximum value of
envelope power occasionally reached
by the digitally modulated signal. This
is plotted as a statistical distribution of
carrier power over time using a Cumu-
lative Distribution Function (CDF).

The percentage of the time the signal is
greater than the average amplitude in dB
is plotted and compared with the ideal. A
properly operating transmitter will track
the ideal curve. Using power amplifiers
beyond their capability can cause com-
pression of peaks. This distorts the sig-
nal, causing out-of-channel emissions
and lower signal-to-noise ratio (S/N).
Compression can cause the actual curve
to fall below the ideal curve.

The FCC mandates out-of-channel
emissions testing to verify that there is
no leakage into adjacent channels and
other over-the-air services. The power
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level of emissions on frequencies out-
side the authorized channel of opera-
tion must be attenuated by —47dB at
500kHz from the channel edge. The
specification uses a S00kHz bandwidth;
but for measurement purposes, 30kHz
bandwidth is used and appropriate cor-
rection factors are applied to produce a
more accurate measurement.

System noise limitations in present-
day RF measurement instruments lim-
it direct measurements to —110dB lev-
el. Therefore, estimation techniques
must be used to make these measure-
ments. One method is to use the trans-
mitter’s own bandpass filter, as shown
in Figure 1. Normal measurements of
signal quality and close-in emissions
performance are made with a sample
of the signal taken at test point B. To
check the transmitter’s extreme out-
of-channel emissions amplitude, the
measurement equipment is connected
ahead of the channel filter at test point
A. Here the out-of-channel emissions
have a much higher amplitude because
they have not yet been attenuated by
the filter.

After the measurement, the loss of
the filter is added to determine the
final result. This approach has the
advantage of using a filter that is al-
ready within the system. However, it
requires the characteristics of the trans-
mitter’s filter to be known.

An equivalence mask can then be
calculated from the data taken at test
point A and the channel filter response
that is superimposed on the FCC mask.
The bandpass filter has a small amount
of loss. The loss increases as one moves
away from the center frequency in
noise power.

8VSB measurements should be per-
formed during commissioning of an
8VSB system and at regular intervals
over the life of the transmitter. m

Mike Waidson is an applications engineer for
Tektronix, Inc.
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When each production and each user demands different things of a mobile production
facility, flexibility is the key to success. The HD-2 live production truck is one of a fleet of 46
fielded by National Mobile Television (NMT). Photos courtesy Concapt: Benson & Rice.
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—lexibility on

the Fly

By Chris Brown

HIGH DEFINITION
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N ztioral Mobile Television (NMT1
maintai s a flee: of 46 production

units tha: cover = multitude of events, from
loca’ concerts- n-the-park, to national
awa-ds shows, to its biggest threst: Ine
sports. I is generally through spcrts that
brozdcasters pash the technological en-
velooe, simply Jecause of their desire to
brinz the acdon straight to the »iewer’s
living rcom while keep.ng it both infoe-
mat ve and entertaining to watch. Each
network has is own spin on what thz
viewer wants te see, and how thzy waxt
then to see it1. "he challenge lies in cates-
ing -o the diffe-ent ne-works so they czn
give their part cular vizwership wha: :t
warts. Beyonc that, mobile broadcast
com panies must accomplish this using
production fac lities thzt are flexib.e znd

powerful enough to 1elp each netwok
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achieve their individual
production goals.

Inanygiven week, there
are some NMT truck
units that will see three
different shows in three
different cities with three
different clients — all
with differing and indi-
vidualized production
aesthetics that must be
accommodated. There
also are those clients like
CBS Sports, ABC Sports
and MSG in New York
who have specific units
dedicated for their pri-
mary use. These units
have beentweaked, tuned
and customized to meet
the technical and produc-
tion requirements of these
specific clients. However,
during down time, those
same trucks must be intuitive enough
for clients to produce a technically solid
show without missing a beat.

Production

NMT employs a variety of equip-
ment within its fleet of trucks, prima-
rily placed for the needs of the client
and the typical event that a specific
truck is assigned to. For example, like
most technology in NMT’s produc-
tion trucks, NMT’s production switch-
er choices are heavily client-driven.

Oftentimes, despite extensive research
in determining a powerful, yet cost-effec-
tive production switcher, the client still
becomes the ultimate decision- maker. In

switcher in three of its trucks.

The choice comes down to the user’s
comfort level with the switcher provid-
ed. In many cases, even with aggressive
training for the DD3S5, once an opera-
tor has been trained, it may be several
months before they see this switcher in
a live production environment.

Audio

Many of NMT’s high-end mobile
unitscarry an SSLaudio console, while
othersemploy consoles from Euphonix,
Calrec and Midas. In choosing these
consoles, the one constant is maximiz-
ing the number of inputs available and
the board’s output flexibility — the

Trucks must be intuitive enough for
clients to produce a solid show
without missing a beat.

the case of high-end digital units, NMT
carries a variety of switchers including
the Sony DVS-7000, Grass Valley 3000,
4000 and, most recently purchased, two
Grass Valley Kalypso production switch-
ers. In addition, this spring, NMT de-
buted the Thomson Multimedia Philips
Diamond Digital 35 (DD3S5) production
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audio console’s ability to perform in-
ternal routing functions and create a
variety of sub-mix groupings.

In most cases, when recording 1SO
feeds for playback, especially with
hand-held cameras covering field-lev-
el action up close, not only is ambient
sound desirable, but the sound from
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NMT offers aggressive training on unfamiliar equipment, so operators will feel comfortable in a live
production environment, even if it is a few months between training and initial use of the equipment.

the camera’s individual microphone
with no announcer. The audio engi-
neer needs to be able to create each of
these individual groups and provide
them separately for each tape ma-
chine, as well as create specialized
mixes for talent IFB, and provide a
host of different mixes for internation-
al feeds as well. Often, clients request
more than one mix to go out on their
main feed as well.

Inkeepingup with the latest trends in
audio, Dolby Surround is the “not-so”
new kid on the block these days. Most
of the mobile units have been working
with Dolby Surround encoders and
decoders to meet the requirements of
major network clients. Also, DBX com-
pressor/limiters are one of the basic
tools required to easily handle the
work of rapidly changing audio levels
associated with most sporting events.

Recording

NMT employs a wide variety of Sony
tape machines, from BVW series ma-
chines to HD tape machines, and even
some one-inch machines. Again, like
everything else, flexibility is the key. In
many cases, NMT’s analog units not
only must carry BVW machines, but
also must provide at least one Digital
Betacam unit. In all cases, NMT’s digital
trucks must have analog playback capa-
bilities. Many of our clients carry Beta



SP material from their archives and need
the ability to utilize this material in their
productions. Likewise, some of the dig-

“ital trucks also carry analog or BVW
series tape machines on their units, as
oftentimes clients want the quality, cre-
ativity and flexibility that the digital
units provide, but still want the ability to
walk away with an analog copy.

Servers

Server technology is still evolving
and has not yet reached a point of any
standardization. For the moment,
NMT utilizes simple server technolo-
gy by way of the Tektronix Profile and
the EVS DDR. Clients want to walk
away with finished products in their
hands. Currently, that technology,
while available in servers, has not
been made practical, nor have there
been any standards set for it with
respect to field production.

In preparation for the eventual tech-
nology change, in constructing its lat-
est digital truck, the DX-11, NMT
relocated the tape machines above the
operator’s seated position. This ac-
complishes two things: First, operator
comfort, as the monitors are now at
eye-level while seated; and second,
when the switch is made to server
technology for all replays, the servers
will be located up and out of the way

of the operator, as the servers will be
set-and-forget technology.

Routing

There is no single solution to serving
so many different masters. Today’s
mobile units are more than just mon-
itors, cameras, tape machines and an
audio console stuffed in a 40-foot-plus
trailer. These units are filled with the
latest technology — technology that at
one time you could only find in studios.
Clients know this and have extremely
high expectations and demands as a

many as 96 digital sources, 160 analog
sources and 128 stereo/audio sources
and distribute them individually to each
panel is not only what the clients want,
but also what they expect.

The only thing you can count on
during the setup of a sports remote is
that there will be changes. The client
expects us to make these changes quick-
ly and efficiently. Shutting down the
entire router system to make a change
for one person cuts down on the client’s
productivity. A routing system should
allow engineers to make changes to the

In a world where everyone wants
everything digital, the truth is,
analog is still the king.

result. For the provider, technological
flexibility is the first step.

A routing system such as the Thomson
Multimedia Philips Venus enables engi-
neers to give each user their own dedi-
cated panel with their own input choic-
es. The Graphics AD is not going to
want the same router choices as the Tape
AD, and so on. In particular, aboard
NMT’s DX-6 truck, the ability totake as

Today’s productions require a maximum of visual and aural effects to make an impact on viewe-s.
Unfortunately, space in digitaltrucks is already ata premium. The answer is robust, flexible gear chosen
with a clearly defined goal.
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system on the fly and without hinder-
ing the workflow.

Communications

In today’s sports production envi-
ronment, there is more coordination
between stadium facilities, network
feed sharing and statistic feeds than
ever before, not to mention the shows
themselves have a much higher degree
of graphic information
than in years past. The
more sophisticated the
level of involvement by
multiple parties, the
more important the com-
munication system. Each
operator needs to be able
to hear and talk to cer-
tain people, and you need
to be able to make that
possible.

At this year’s Mas-
ters Golf tournament
in Augusta, GA, NMT
provided a total of
three main mobile
units and three graph-
ics, audio and fiber
optic support units.
Five of these units’ in-
tercom systems were
tied together with all
controls and changes be-
ing made from a single
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computer station in one of the mo-
bile units. A day and a half after the
Masters, two of the primary units
left to do other shows, and the
primary golf units went straight into
their next tournament. The RTS/Tel-
ex ADAM Matrix NMT used offered
the flexibility to merge intercom sys-
tems for the larger productions, yet
easily scale them down to single sys-
tems to accommodate other shows.

While intercoms allow the crew to
talk back and forth to each other dur-
ing a broadcast, there is another, some-
times forgotten means of communica-
tion that is equally indispensable: the
telephone system. The telephone pro-
vides the one conduit from the remote
site back to the network’s master con-
trol. For the CBS Sports golf tour,
NMT provides three mobile units and
CBS provides an office trailer. Each
trailer has different router and com-
munications requirements, and within
those, each area
needs individual
telephone lines. The
AT&T  Merlin
phone system in-
stalled on the truck
allows the engi-
neers to distribute
phone sets wherev-
er CBS Sports needs
them, and in most
cases, utilize pre-
assigned extensions
to each area.

Redundancy
In each case — be
it the router, tele-
phone, intercom or
any other system —
the flexibility is only
as good as the engi-
neer’s ability to
make use of the
equipment. This re-
quirement also is
true for many of the
other systems found
on mobile units.
Each of NMT’s
mobile units has at
least two comput-
ers —aprimary and
a backup — run-
ning the numerous
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on-air production and communication
systems. Each configuration change is
saved so that in the worst case — i.e.
losing power — systems can be re-
turned to the state they were in. This
fail-safe mechanism minimizes the
costly downtime for the client.
Having redundant files also comes in
handy when clients like CBS Sports
have multiple programs on simulta-
neously, or when a golf tournament
overlaps part of NFL season. The set-
up time is shortened due to similarities
in the programming of the major sys-
tems. Once saved, the files can be
recalled, keeping the engineer from
having tostart from scratch each week.

Integration

A client’s preferred outboard gear
can pose another significant chal-
lenge. To add individual style to a
particular sports broadcast, some
networks choose to incorporate their
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own technology. For the on-screen
score and stats box, Fox uses the Fox
Box, CBS has the Eye Box, and then
there’s the statistical information com-
ing from Sports Media, plus a host of
others, all of which require a com-
pletely different set of tools.

It is incumbent upon mobile provid-
ers to determine how this technology is
supposed to work, and then integrate it
into the infrastructure of the unit. In
most cases, it’s fairly straightforward.

Other existing products such as the
DNF controller for the technical di-
rector are standard gear. However,
some TDs will tweak these devices for
their personal use, and NMT has to
make sure it still integrates with exist-
ing gear when they’re finished. In this
latter case, CBS Sports has worked
with DNF to customize the functional-
ity of the typical control box so that it
accomplishes their specific production
and technical goals.

Pay attention tothe sightlines of potential operators. While a seemingly small consideration, monitors ateye-
level add greatly to operator comfort.



With network feeds, instant replay, sideline reports, statistical inserts and pre-produced
spots, sports are some of the most complicated field productions, placing a higher
demand on effective communications equipment.

Infrastructure

In a world where everyone wants
everything digital, the truth is, ana-
log is still the king. Despite the com-
plexity of the technology, as a pro-
vider of mobile production facilities
NMT must face the reality that inte-
grating into transmission facilities,
coupled with interfacing with other

digital units is paramount, it also
makes building and using them ex-
tremely costly.

When power breaks down

NMT’s UPS systems are generally
used to back up the truck’s main
equipment computers and the truck
PC. In most cases, trucks carry several

It is through sports that broadcasters
push the technological envelope.

mobile units and outside devices,
requires a large amount of analog
capabilities.

In this age of sports broadcasting,
many of the robotic and POV cameras
provided by various stadiums and are-
nas have analog outputs. These sourc-
es, and many like them, often have to
be integrated into a digital environ-
ment. In addition, a single game can
have as many as three different units
covering the same event for three
different clients. For this, signals must
be distributed in both digital and an-
alog. This means trucks must have a
large number of D/A and A/D con-
verters, and 10 or more analog-to-
digital frame synchs. While having
this analog infrastructure within the

computers that drive the routing sys-
tems, the intercom and oftentimes
the tally system. Additionally, major
components of the router system are
on the UPS along with the comput-
ers. This keeps the “brains” of these
systems functional, so there are few-
er problems once truck power has
been restored.

Because trucks rely on generators
and shaky house power {depending on
the venue), having these components
on an alternate power source can be
invaluable, as those oftentimes prove
to be the most complex systems to set
up for a show. When you couple that
with the idea that these systems files
are saved to computer disks once
truck power has been restored, main
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components can be back up and run-
ning quickly and efficiently. In many
cases, these power outages occur dur-
ing setup, and because time hasn’t
been lost reprogramming the major
systems and bringing these systems
back online, negative impact to that
given situation is minimized.

On the road

In the end, technology will remain an
ever-evolving fact of life in sports
broadcasting. The viewers want more
information, better pictures and life-
like sound. Choose the technology that
will allow you to satisty the appetites
of both users and viewers. It is up to
you to figure out how to make your
mobile facility work for the client and
help where you can.

While client want the latest gear at
their disposal, vendors are working
feverishly to make it more compact
and lighter. Light and compact equip-
ment is a must because trucks have to
conformto U.S. Department of Trans-
portation rules and regulations on
weight Limits, no matter how many
innovative new toys clients want
thrown on-board.

Remote sports broadcastingis a chal-
lenging and demanding environment.
While on paper it may look as if the
same shows are done week in and
week out, from an engineering per-
spective., it’s never the same broad-
cast. There are challenges every time
you show up for a remote.

Equipment and technology are your
primary tools, and without them we
would all just be sitting in a trailer
twiddling our thumbs. But when you
can take the technology, use it, mold it
and apply it to the point where all of
the client’s needs are met, then you’ve
done your job.

Finally, remote sports broadcasting
requires a special combination of tools,
talent, cooperation and adrenaline to
make it all come together for the view-
er at home. Without the dedication of
everyone, from the operations and
engineering staff, to the maintenance
crew, to the administrative team, to
the truck drivers themselves, no broad-
cast could be accomplished. ]

Chris Brown of National Mobile Television is
operations coordinator for CBS Sports Field
Operations.
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\ mergency power systems
usually consist of two com
ponents: a UPS and a gen-

§ erator. The UPS half of the
system serves a couple af purposes.
Online UPS will filter out power events
that happen outside your facility — a
necessity, as it is claimed that the
average PC is subjected to more than a
hundred power events per month. The
second function is to provide power if
main power ceases. On the average,
the time a UPS is expected to do this is
under five minutes — enough time to
gracefully shut down equipment, and
for the backup power gznerator to
ramp up and take over the load.

UPS systems generate emergency
power in cne of two methods, either
via batteries or with a flvwheel that
acts as a generator. Batteries can sup-
ply power for a longer period of time,
bur with increased cost in size, weight
and maintenance. A typical UPS bat-
tery cabinet supporting a 100KW for a
few minutes can weigh clase to 30001bs.

The flywheel approach uses mains to
power a motor, which wrns a fly-
wheel. When mains power disappears,
the flywheel acts as a generator for a
short while due to built-up angular
mamentum — usually just long enough
for the generator to power up and
stabilize. A flywheel UPS is generally
smaller than the battery wersions.

Systems can be set as to how fast they
will shed the load back onro the gener-
atar once it has come up to speed. If
the UPS were to dump the entire load
at once, the generator might stall or
change frequency so drastically that
the UPS would deem the power unsta-
ble and take the load back. Once the
generator re-stabilized, the cycle could
start again. UPS load relinquishing
should be set to occur over a 20-
second period. UPS systems also will
slowly slew to the generatcr’s frequen-
cy before shedding the load if that is
different than the UPS’s own frequen-
cy. This is especially important if there
are motors as part of the load.

3
UPSs can be big, noisy and can cer-
tainly help warm a room, but they pale
in these attributes compared to the
other half of the emergency power
system: the generator. A generator is
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three-fourths of a locomotive, using
the same diesel motors, but lacking the
traction motors to spin the wheels.
Generator systems can weigh sever-
al tons. They also can have ear-split-
ting sound levels and parts that ap-
proach 2000 degrees. A 2MW gener-
ator will weigh more than 30,000
pounds and might need a 2000-gal-
lon tank to fuel a 2900HP engine for
a day and a half under full load. It
could easily cost $400K.

Many generators have sound-baffling
schemes that can lower the noise lev-
el, but baffling might affect cost.
Whereas a non-sound damped unit
might cost $150/KW, sound-damped
units can be $225/KW. When turning
air to dampen the sound, the unit
tends to get bigger and will generally
require more hardware. Absorption
material also can help to quiet the
unit, as does sealing it in a rigid
enclosure. Adding a second enclosure
around the first (double-walling) takes
the level down further.

Like all engineering feats, genera-
tors are a series of tradeoffs. They
are designed based on the engine
driving them. Diesel engines pro-
duce more torque at lower RPMs

wire, forming an electromagnet. Elec-
tromagnets can produce more power
per pound than permanent magnets.
The stator surrounds the rotor assem-
bly and is stationary.

UPSs can be big, noisy and can
certainly help warm a room, but they
pale in comparison with the generator.

than do gasoline engines. Genera-
tors coupled to diesel engines are
designed to run at 1800rpm (60Hz
AC output), while gas-driven gener-
ators run at 3600rpm.

Most modern generator construc-
tion consists of two major sub-compo-
nents — a rotor and a stator. The
rotor’s core is a shaft with a number of
poles. Each pole is essentially a long
piece of iron around which is a coil of

™

Large battery banks can serve as effective sackup or can be used to assume some of the grid load during

peak usage periods, a practice called peak shaving. Photo courtesy Caterpillar Inc.
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Power is generated by a number of
inductive steps. At one end of the rotor
is a set of permanent magnets. The
rotation of the rotor induces a small
current into a stationary pilot exciter
armature mounted on the stator. The
output of this armature is rectified and
feeds a stationary exciter-feed coil also
mounted on the stator. The exciter-
feed coil induces power into the rotat-
ing exciter armature on the rotor. This
is rectified and fed
to the main field
coils wrapped
around each pole.
This forms the elec-
tromagnet men-
tioned before. These
rotating poles in-
duce power into
three stationary
main armatures on
the stator, providing
three-phase power
out. Like everything
else, the power out
is not equal to the
power in. Losses can
be categorized: stray
losses, friction and
windage losses (me-
chanical), core loss-
es, and I’R losses
{copper losses).

Making a
choice

There are several
choices that will
have to be made
when selecting a
generator. The size
of the unit will de-
pend on the use.




Most content providers use gen-
erators as standby units. They
provide power to a varying load
for the duration of the normal
source of power. Providers rec-
ommend that they be sized ini-
tially for 60 percent of the actual
load because loads tend to in-
crease over the average 30-year
life of the unit.

Television stations seem to for-
get about studio lights when com-
puting the load. A San Francisco
O&O was recently hit with a
rolling blackout in the middle of
its evening newscast. Everything
appeared to be generator-supplied
except studio lights. The next seg-
ment of the newscast was done

e

with talent holding flashlights
under their chins. The effect was
interesting, if unflattering, for the
people holding the flashlights. Even if
you only supply studio work lights
under generator operation, the event
would go more smoothly than the
flashlight approach.

Sizing the generator to match the load
is important. If the load is too high,
excessive piston loading can occuralong

A generator should be sized to 60 percent of actual load, as loads will tend to increase over its
lifetime. Proper loading will also increase its lifespan, ensuring a good return on investment.

Other considerations

The fire officials should be contacted.
In many locales, they issue the fuel
permits required to install the needed
fuel tanks. Also, most counties or cities
have sound restrictions. Where the gen-
erator is installed can impact the sound
reduction techniques that are required.

A generator is three-fourths of a
locomotive, using the same
diesel motors.

with high exhaust temperatures. Con-
versely, generators that are underload-
ed can have governor problems (called
“engine slobber” by the industry).

A note here about getting the experts
involved early: Your generator vendor
and contractor should meet to ensure
that generator issues are properly ad-
dressed. There are often several regula-
tory agencies that you must deal with
when installing a generator. For exam-
ple, many areas have air-quality con-
trol districts. Besides emission require-
ments they often have restrictions as to
how many hours the generator can be
run per year; 200 hours is a common
limit. Consultation by the knowledge-
able parties can keep you from running
afoul of local regulations.

If the generator is to be installed inside
a building, the building codes in your
area will most likely come into the mix.
Keep in mind that standby units
must be exercised regularly. Standby
engines/generators that cannot be
loaded should only be run long enough
to achieve normal oil pressure and
then shut down (generally under five
minutes). The unit must have ade-
quate clean, cool air for cooling and
combustion. Exhaust ducting should
be thermal wrapped to minimize heat
buildup in the room housing the gen-
erator. The exhaust stack and muffler
must be of sufficient size to keep
exhaust back pressure in spec. Exces-
sive back pressure will raise exhaust
temperature and reduce engine life.
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Vibration is another factor. Many
generator vendors have precise speci-
fications as to the concrete pad or base
that the generator sits on. Although
generators aren’t excessively vibra-
tion prone, when placed in a larger
structure a component of the overall
vibration energy could become reso-
nant. While usually not damaging to
the generator, it could cause problems
in the areas around it. Your vendor
and contractor should help determine
what isolation is required for your
particular installation. In areas where
earthquakes are a possibility, special
seismic restraining or damping devic-
es must be used. A strong earthquake
could impart enough movement into
the unit to damage it or have it come
off its mounts. Vibration isolators
also can reduce noise levels.

A few months ago, most of us thought
that an unstable electric power supply
was a specter only affecting people
who conrinually worry whether the
sky is falling. Considering what we’ve
leamed from California — a lesson
others across the country might soon
share — the worriers were right. Any-
one responsible for keeping a televi-
sion facility on the air should move
emergency power to the top of the list
of issues. [ |

Jim Boston is director of emerging technology
for The Evers Group. David Lingenfelter, di-
rector of engineering for The Evers Group,
contributed to this article.
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Which power protection solution

is right for you?
BY ALAN KATZ

Choosing the right UPS topology for
your application will depend on your
power requirements (i.e. whether you
need to back up an editing deck or a
transmitter) and the level of reliability
you require (you will not want to
spare any margin when hacking up
equipment eritical to the final game of
the playoffs). The most commoen types
of UPSs are offline, line interactive
and online double conversion.

The most basic (but effective) UPS type
is “offline” topology. Under normal
conditions, when utility pawer is
satisfactory, the UPS will be offline ta let
the stable pawer flow thraugh the UPS
to the critical load. If the power voltage
drops due to a brownout or blackout
condition, the UPS will immediately
switch online and begin to produce
power from its battery. The transfer time
between utility power failure and stable
UPS battery power production is
typically less than four milliseconds —
quick enough to avoid interrupting
power to sensitive devices. Better-quality
offline UPSs also provide a level of surge
protection to prevent power spikes and
surges. Typically, offline UPSs will have
10 to 20 minutes of battery backup time
at their rated output, with many
manufacturers offering additional
battery modules for longer run times. An
advantage of offline topology is price: a
high-quality offline UPS will cost about
$150 for a 500VA UPS (perfect for a
small workstation) to around $300 for
1200VA UPS (suitable for backing up an
editing suite).

If a higher degree of power quality is
required (between 500VA and 5kVA),
then a line interactive UPS topology is
the most appropriate. Similar to offline
topology, the line interactive UPS
conditions the utility power fed
through the UPS output by boosting
the voltage if it sags below the
nominal level, so as to keep the output
voltage stable regardless of the input
voltage. Again, line interacive UPSs
are traditionally under 5kVA, but a few
manufacturers employ that topology
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for larger UPS systems due to lower
manufacturing costs.

For applications requiring the highest
level of power quality and refiability, an
online, double-conversion UPS topology
is the recognized solution. Double-
conversion topology is called “online”
because the UPS is always online
generating 100 percent of the output
power from the UPS inverter, When
utility power is available, the rectifier on
the input of the UPS converts the AC
power to DC. The DC pawer charges the
battery while also powering the inverter,
which then converts the DC power to
pure AC power. If utility power fails and
the rectifier stops feeding D power to
the inverter, the inverter is already
connected to the battery bank and
continues to produce uninterrupted
power, without having to transfer
modes. Because the inverter generates
the output power, it has perfact control
over the output power quality, typically
maintaining a perfectly stable output
voltage with low noise and low
distortion. Also, because an online
topology isolates the loads from the
utility bus at all times, it is the perfect
choice for noise-sensitive devices such
as audio equipment. Usually anline,
double-conversion UPSs will cost more
than other topologies, but for broadcast-
ing applications, they are well worth the
mvestment,

Operating efficiency is an important
consideration with larger three-phase
UPSs in the 10kVA to S500kVA range. A
typical UPS will only convert 86 to 95
percent {on the high end) of the input
power to output power, rejecting the
other 5 to 14 percent as heat.
Considering that an energy efficiency
differential of as little as 2 1o 3
percent (i.e. a 92 percent vs a 94
percent efficient UPS) will result in
energy cost savings equal to the cost
af the UPS in as little as three to five
years at utility rates of $0.10AWh,
UPS operating efficiency makes a
ttemendous difference to operating
costs. Furthermore, the air-condition-
ing costs resulting from the extra heat
rejection of the less efficient UPS can
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add up to 30 percent to the operating ;
costs alone. In addition, be careful
when comparing operating efficien-
cies, as specification sheets often only
quote best-case scenarios. Always ask
the manufacturer to provide a test
certificate showing the UPS's
operating efficiency at your desired
load level. Most UPSs aperate at well
below 100 percent of the rated output
and UPS efficiency typically declines
at load levels below 50 percent.
Demand a factory test certificate at
load levels of 25 percent to 50 percent
load (where most UPSs operate).

Some transmitters may require special
attention when selecting a large three-
phase UPS; particularly I0T-based
transmitters that employ a crowbar
protection circuit (a circuit that prevents
damage to the vacuum tubes by |
immediately shorting the input power to
remove current from the tube}. During a
crowbar trip, the output aurrent can
have an instantaneous spike of several
thousand amps, followed by a brief |
surge of twoor three times the normal
current (double if the tube is cold). When
a UPS system exceeds its nominal
overload rating — usually around 150
percent — it will immediately switch the
inverter off and seamlessly transfer to
utility power via a static transfer switch
inside the UPS. It will then be up to the
utility to maintain the overload current.
The problem occurs when the static
transfer switch on the UP$ cannot
sustain an overload condition during a
erowbar short circuit, thus risking
damage. To ensure the UPS will handle
your transmitter load, have the
manukacturer demonstrate that the UPS
is capable of handling a dead short,
{phase to phase) on the output as a
condition of purchase.

With the power protection afforded
by uninterruptible power supplies,
broadcast facilities can operate at all |
times without fear of costly power
problems and downtime. The required
level of reliability and power quality
requirements will determine which
UPS topology is right for you.

Alan Katz is product manager for MGE
LIPS Systems, www.mgeups.con.
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New Products & Reviews

Applied Technology
Harris Cool Fuel soluiion

BY DAVID GLIDDEN

The majority of DTV channel alloca-
tions are in UHF band, and the in-
creased capital cost of UHF transmitters
over typical VHF transmitters and in-
creased operating costs for UHF facilities
negatively impact TV station strategies
in their transition to digital television.
In 1998, the FCC restated the DTV
mask requirement, mandating that emis-
sions within the first 500kHz outside the
channel edge must be no less than 47dB
below the average transmitted power
within the channel. The effect of this
rulemaking has been to reduce the effec-
tive operating efficiency of most digital
television transmitters, with consequent
increases in capital and operating costs.
To meet these more stringent emis-
sion mask requirements, manufactur-
ers have had to derate their prior trans-
mitter output power specifications by
10 percent or more, such that a UHF
transmitter previously rated at 25kW
might now be rated at 22kW. For some
broadcasters, this change has resulted
in coverage that is less than desired or,
in some cases, the need to purchase
additional transmitter amplification
equipment to meet the desired TPO.

Filtering and precorrection

In recent months, Harris Corp., along
with key technology partners, has devel-
oped a new approach to DTV signal
combining and filtering that also pro-
vides increased operating efficiency, the

Cool Fuel solution. The system consists
of a temperature-compensated, sharp-
tuned filter with proprietary precorrec-
tion and signal equalization techniques
inthe DTV exciter to provide the poten-
tial for increased power output and
decreased operating expenses. It also

port on the filter output. The sharp-
tuning characteristic allows for the
reflection of the analog signal off the
output of the filter and into the input
of the transmission line.

The filters feature an eight-section
bandpass filter to provide the required

The system allows the DTV transmitter to
operate in a less-linear area of its

amplification curve.

greatly attenuates intermodulation prod-
ucts in adjacent channels, resulting in
outstanding compliance with the FCC
DTV mask requirement and enhanced
interference prevention. The patent-
pending filtering technique provides the
level of isolation needed for N+1 (upper-
adjacent) combining of two channels
into a single antenna without serious
degradation to the lower analog channel
— something that has been virtually
impossible until now. In addition, two
DTV signals or a lower channel DTV
signal and upper channel NTSC signal
can be combined with the system.

In 1999, Harris developed the con-
cept of a sharply tuned filter to pro-
vide spectral masking of the digital
carrier and combining of analog and

DTV A

digital television
signals. The sharp-
NTSC ly tuned filter
works as a normal

§ .:.. ".'l_‘-.'i'“';l_":?-

constant-imped-
ance device. (See
Figure 1.) When

A

A&V combining is de-
N) sired, the analog
signal is connected

DTV I L

— —1 ST Lo

(N+/-1)
Figure 1. Sharply tuned filter and combining with the Harris Cool
Fuel system.
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to the wideband
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isolation with temperature stability and
low loss. Temperature stability is need-
ed to maintain frequency stability of
the transmitted signal into the antenna.
Without proper temperature stability,
the frequency drift would violate the
FCC mask and degrade in-band perfor-
mance as well.

To achieve effective adjacent chan-
nel combining, the sharply tuned filter
features an extremely steep, or sharp,
attenuation of the adjacent, out-of-
band intermodulation products.

Unfortunately, as the digital televi-
sion signal is shaped through the eight
filter sections, group delay increases
significantly — reaching as high as
400 nSec at the channel edges. With-
out proper precorrection, or equaliza-
tion, this group delay will result in an
extremely degraded in-band perfor-
mance, with the signal-to-noise per-
formance, or error-vector magnitude
(EVM), declining to untenable levels.
Without proper correction, Harris has
measured EVM as high as 18 percent.

Harris has designed and implement-
ed additional precorrection into its
digital exciter to properly correct for
the increased group delay. With this
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correction, EVM meets acceptable levels and can be as low
as 2.4 percent.

An advantage of the system for N+1 configurations is that
the adjacent DTV channel does not significantly impact the
NTSC audio signal. When an adjacent NTSC signal is
combined with a DTV signal using the sharply tuned filter,
the analog channel requires correction equivalent to that
used for a simple notch diplexer. This correction capability
is already present on most NTSC exciters.

Enhancing DTV operations

In essence, the system allows the DTV transmitter to
operate In a less-linear area of its amplification curve to
achieve increased operating efficiencies and increased trans-
mitter power output from a DTV transmitter.

Increased operating efficiencies in 1OT transmitters, for
example, are achieved by reducing the bias current in the
transmitter. The power consumption can be reduced be-
cause less bias current is required to generate the same
power output from the tube.

Harris has measured savings with the SigmaCD transmit-
ter of up to 100,000kW hours per year per tube, resulting
in annual savings per tube of $8000 at eight cents per
kilowatt hour. Alternatively, it is possible to achieve greater
transmitter power output from the tube by keeping the bias
current the same.

Notably, the ability to achieve increased transmitter
power output is the greatest for transmitter architectures
that have been designed to support either analog or digital
transmission. Ultimately, the amount of potential power
increase that is possible with the Cool Fuel solution is
limited by the amount of headroom designed into the
transmitter. Operating power levels are also limited by the
ability of the precorrection circuits to minimize the amount
of noise within the channel, as well as the ability of the
sharply tuned filter to restrict the intermodulation prod-
ucts and ensure mask compliance.

With the Harris Cool Fuel solution, television broadcast-
ers can decrease capital costs through effective adjacent
channel combining and enhanced power output. In addi-
tion, they can reduce recurring costs through increased
operating efficiencies. [ |

For more information on the Harris Cool Fuel solution,
circle (451) on Free Info Card.
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David Glidden is director of television transmission products for the
broadcast communications division of Harris Corp.

www.broadcastengineering.com



3 Camera Robotic
Pan and Tilt System

Fujinon A55x9.5 Sony
ENG Mount Lens

Philips DD-35
Digital Switcher

Philips LDK-100
Camera - Studio Config
2 Available

Snell & Wilcox
Magic Dave Switcher

Sony BFC-1
Flexicart for DVW's

Sony DXC-637
Camera - Studio Config
4 Available

Sony DVW - A500
Digital Betacam Editor

Sony DVW - 500
Digital Betacam Editor

Sony DVW - 510H
Digital Betacam Player

Tektronix
PDR - 204D Profile

Vinten
Hawk Pedestal
5 Available

The BVG Program: Positive Energy ® Largest Standing Inventory of Pristine Used Gear in the L.S. ® Track Record ® Competitive Pricing
World Class Service ® No Auction Junk  Rigorcus Quality Control Program / Tech Services ® A Barrel of Laughs (at no extra charge)

Circle (143) on Free Info Card

Keep The Balance
RECYCLE YOUR GEAR

=1

1.800.842.51

www.broadcastvideogear.com




Applied Technology [EES——

Sony’s Anycast solutions with MXF

BY HUGO GAGGONI

Given the potential impact of the
emerging broadband era, Sony is
providing customers with IP-ready
products and systems including serv-
ers, networkable VTRs, data systems,
cameras, switchers, monitors, news-
room systems and asset management
systems. At NAB this year, Sony dem-
onstrated its new networked nonlin-
ear editing system, the XPRI, along
with new switchers and routers that
can easily scale between standard-def-
inition (SD) and high-definition (HD)
DTV format variations. These Any-
cast solutions allow broadcasters to
benefit from increased revenue oppor-
tunities associated with broader dis-
tribution channels for their content.
Broadband offers broadcasters and
production professionals more speed,
flexibility and efficiency in their daily
operations, but transferring data be-
tween hardware through open systems
has become more complex than ever.
File transfer is the routine operation of
sending data files between computer and
A/V server systems. Today, there are a
number of disparate file formats among
A/V server vendors, which means com-
pressed video with audio and metadata
information often cannot be transferred
between different manufacturers. Despite
the fact that the server information of
different vendors may use the ssme MPEG
encoding parameters and hold the same
metadata, the proprietary nature of the
file format (the wrapper of such data)
usually forces exchanges between manu-
facturers to occur as an uncompresssed
A/V transfer. In this case, most metadata
is lost or has to be manually re-entered.
The logic behind this multiplicity of
file formats can be understood when
examining the design constraints faced
by manufacturers of A/V servers. Each
file format is designed to satisfy spe-
cific hardware/software requirements
within the architecture of the individ-
ual server system.
It is obvious that the existence of a
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number of proprietary file formats does
not help in installations that require
multivendor equipment to work togeth-
er. Therefore, there is an urgent need for
a common file interchange format.

To try to solve this problem, the Pro-
MPEG forum began technical discus-
sions in 1999 within its File Inter-
change Working Group, with the goal

® o » s ° s s = =3 s s e

(editing, complex processes, composi-
tion effects, etc), with a “structured
storage” (a file system within a file)
mostly suited for post-production appli-
cations. MXF is a subset of AAF in that
just enough of the AAF data structure is
incorporated in MXF to permit simple
file interchanges, efficient storage on a
variety of media and transmission over

The number of proprietary file formats does not
help in installations that require multivendor

equipment to work together.
T a s assame e g

of recommending a streaming file for-
mat for program interchange between
platforms and applications.

This Pro-MPEG forum activity attract-
ed a number of A/V server manufacturers
with a desire to work toward an ad-
vanced single file format. This format has
beendesignated “Material Exchange File”
(MXEF). The technical document defin-
ing the “Template 1” mode of opera-
tion of MXF and its usage was com-
pleted and submitted to SMPTE in
March 2001 for standardization.

The MXF format is designed to support
the transport of multimedia information
as a file, enabling non-real-time trans-
fers, and to package essence (audio, video
and ancillary information) and meradata
for effective interchange between servers
and between businesses.

The MXF format enables the inter-
change of finished or almost finished
material. It is not intended to be an
authoring format. However, careful
thought has gone into the design of the
MXEF specification to ensure that au-
thoring tools such as those established
by the Advanced Authoring Format
Association are able to open and use
MXEF files efficiently, without having
to make a copy of the file.

The AAF format is a complex file for-
mat designed to support full authoring
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communication links.

By simplifying the authoring file for-
mat, MXF enables the exchange of the
finished program as a simple transfer
and satisfies the need for predictabili-
ty and latency points in broadcasting
applications. At the same time, defin-
ing MXF as a subset of AAF allows an
AAF system to open an MXF file
without modification to either the
MXEF file or the AAF system.

The MXF format follows a common
structure consisting of a file header, a
file body and a file footer. The header
is small enough for hardware/soft-
ware parsing and provides informa-
tion about the file as a whole, includ-
ing templates for the early determina-
tion of decoder characteristics, inclu-
sion of extensive metadata informa-
tion and hooks for upward compati-
bility with AAF systems. The bulk of
the file is the body, which is a container
for the interleaved audio, video and
data components and is specifically
designed to support file-type as well as
streaming applications. The footer
provides clear indication that the file
has terminated and also includes header
information that is created during re-
cording of streams to the MXEF file.

One of the main attributes of the MXF
format is its streaming characteristic: A
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Digital Video Conversion and Interface Products by AJA Video
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|SD-NTV PCI Bus SDI Streaming Video Interface
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FR1D 1-RU, Forced-Air Cooled, 4-Slot Frame,
Dual Power Supply $ 895
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Avid Unity
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open environment for
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streaming file format interleaves audio,
video, and data essence on a field-by-
field or frame-by-frame basis. This in-
terleaving technique ensures that a num-
ber of core broadcast requirements are
met including recovery from transmis-
sion breaks, cuts-only editing and on-
ward transmission (viewing before com-
pletion of file exchange).

The coding of information in the MXF
formatisaccomplished using the SMPTE
KLV paradigm: Every material compo-
nent is described by a string of bytes
representing a “Key, Length and Value”
combination. The key defines or labels
the type of information to be coded. The
length detines how long the value of the
component is. After this, the value of the
information follows. The key values of
elements that are not understood by the
parser/decoder can be skipped, continu-
ing with the examination of the next key.

MXEF currently supports the carriage of
MPEG-2 4:2:2P@ML within a Content
Package (CP) container and DV contain-
ers carrying DIF packets as well as un-
compressed A/V data. Other essence for-
mats and containers are being discussed
and could be included in the future.

To date a number of vendors are devel-
oping server systems incorporating the
use of MXEF In particular, Sony is updat-
ing the file systems in use in its line of
professional server products to MXE In
addition, the MPEG-2 4:2:2P@ML bit-
streams in use in Sony’s studio VIRscan
be transported over streaming connec-
tions (SDTI-CP) to server products that
readily wrap the content packages of the
stream connection into MXF files. The
link between metadata and essence ele-
ments provided by the MXF file system
also facilitates the exchange of metada-
ta information captured in the field by
MPEG-based cameras.

It is hoped that the progressive adop-
tion of these advanced file formats —
AAF and MXF — by manufacturers of
professional broadcast products will lead
to a more harmonious, less complex and
higher-quality exchange of program
material among increasingly more so-
phisticated, multivendor systems. M

Formore information on Sony’s Any-
cast solutions with MXE circle (452)
on Free Info Card.

Hugo P. Gaggioniis vice president of Strategic
Technical Development and Marketing for
Sony Broadcast & Professional Company.
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Irdeto’s conditional access datacasting

BY JOE ZALLER

he U.S. terrestrial broadcast indus-

try is in the midst of a dramatic
upheaval that threatens its traditional
way of doing business and making
money. As a result, over-the-air (OTA)
broadcasters are scrambling to find
new and sustainable business and rev-
enue models. One promising source of
new revenue is datacasting. Datacast-
ing is a supplemental DTV technology
that enables the wireless transmission
of Internet protocol (IP) encapsulated
data to IP-enabled set-top boxes or
personal computers.

The beginning of a new model

Today, the revenue models of most
local broadcasters rely on being paid to
carry network content to the consumers
in their area and selling local advertis-
ing. So far, the majority of the proposed
datacasting solutions seem to be fol-
lowing this traditional broadcast sta-
tion business/revenue model. Data
broadcasters assume that content own-
ers will pay for their content to be
carried to consumers.

However, following this “old para-
digm” approach is short-sighted in an
environment where the trend is to-
ward local affiliates paying for the
privilege of carrying network content,
where DTV may mean the end of
“must-carry” regulations for cable,
and where ad revenues are being erod-
ed by the migration of audiences to
cable and satellite services that offer

_ g b

Irdeto Access’s Irdeto CypherCast,
datacasting content production system.
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more choice in the form of both premi-
um and specialized niche channels.
For thisreason, a major, and as of yet
untapped, revenue opportunity for data-
casting is the delivery of premium ser-
vices to both consumers and business

services to each paying home and busi-
ness subscriber. Each home or business
is granted access to only the data ser-
vices they have paid for. Sensitive cor-
porate or government data is protected
from unauthorized access through the

Conditional access allows the local TV station to

use the same spectrum to deliver different services.
e e e ]

customers. Key to this new approach is
the adoption of traditional pay-TV tech-
niques, particularly conditional access
and subscriber management.

Conditional access datacasting
Data broadcasting has the potential to
become a major revenue source for OTA
broadcasters. What’s missing so far is a
comprehensive explanation of how con-
ditional access fits into the picture.
Here is an example of how this might
work: In the current model, content
might originate at a network opera-
tions center or content aggregator and
be sent by satellite to local affiliate TV
stations, who in turn re-broadcast this
content to consumers and businesses
in their area. This segment consists of
data whose carriage to the end-user
has been paid by its rights holder and
can be accessed for free by any viewer
with an appropriate receiving device.
Alongside this “free” component, how-
ever, premium datacasting streams
would be made available on a condi-
tional access basis to consumer and
business subscribers. Paying customers
would receive a payload of premium/
subscription/private network services,
re-encrypted at the local station and
accessed by subscribers by inserting a
smart card into their set-top box or a
PC enabled with an IP tuner.
Conditional access allows the local
TV station to use the same spectrum to
deliver different, individualized data
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system’s encryption technology.

What kind of “data” are these view-
ersreceiving? It could range from stock
quotes to movies for home subscribers
or tratfic updates purchased by a mu-
nicipality for IP-enabled billboards on
the freeway. With currently available
conditional access solutions, a local
station could broadcast up to 1000
individual multicast streams arrayed
in up to 100 distinct program services
for as many as 250,000 subscribers in a
local viewing area.

Seizing the opportunity

Oddly, most current data broadcast-
ing proposals do not explicitly address
conditional access, but rather seem to
rely on content owners paying for the
services in the form of advertising —
similar to the current broadcast model.

Although datacasting with condition-
al access will require a certain learning
curve to become a reality, the potential
returns are enormous. What’s more,
the technology exists today in a ma-
ture and proven form. For terrestrial
broadcasters, it’s one of the most prom-
ising new ways to increase their audi-
ences, to bring in subscription reve-
nues and even to create an entirely
new way of doing business. H

For more information on Irdeto’s
CypherCast, circle (453) on Free Info
Card.

Joe Zaller isthe vice president of marketing for
Irdeto Access.
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Video tape recorders

BY JOHN LUFF

COmmercial videotape recording be-
gan in the late 1950s. Though audio
recordings on acetate strips had been
done for many years, the considerably
higher bandwidth of the television signal
required new engineering approaches.
The first recorders sold to CBS by Ampex
recorded using high-speed rotating
heads. Though only monochrome,
those first recordings changed forever
the way television programs were pro-
duced and distributed.

The first recorders consisted of racks
of vacuum tubes. The recordings and
servos were entirely analog, and the
timer was mechanical and accurate to
a few seconds an hour on a good day.
Editing was done by razor blade, with
a microscope used to view the patterns
of the tracks on the tape after “devel-
oping” the tape.

With the advent of electronic editing
scarcely a decade later, VTRs had to be
controlled with daunting precision. The
erase current had to be turned on at
the right moment, without erasing the
outgoing scene, and the new recording
had to be precisely timed to begin
exactly where the erasure had cleaned
a spot for it. A reel of tape for an hour
weighed 20 pounds and the maximum
recording was 90 minutes. Eventually
the mechanics and electronics evolved
to make the recordings more stable,
repeatable and editable.

Over the last half century, the dis-
tance between tracks has steadily
dropped (the size of the tape is as low
as 1/16 of the quad tape of the 1950s),
yet the precision of the tracks laid
down on tape has improved dramati-
cally. Recorders are essentially all dig-
ital, with analog recorders beginning
to wane even in consumer products.

Prices have dropped to under $5000
for a simple recorder for professional
use. These recorders produce a picture

easily the equivalent of the recorders
of 30 years ago, when an Ampex
AVR-1 cost $120,000. Modern digital
video recorders use a variety of picture
recording data rates. That range of
almost 15:1 yields a wide range of
features and capabilities, including re-
cording of multiple channels of audio

capability. Optical recordings have yet
to economically achieve the sustained
bandwidth necessary to support high-
bandwidth professional recordings.
However, with DVD RAM we may well
see direct competition to linear tape as a
field and studio recording medium in the
next few years. Optical disk recordings

Videotape still stores the intellectual assets of

several generations of television production.
(e e R S e e ]

and metadata. Professional models vary
in price from $5000 to over $80,000.

There are a number of formats in
production, but it is a fact that, in the
end, the picture quality from any mod-
ern professional-grade VTR will be
roughly similar for most uses. High-end
post production demands high perfor-
mance, and some applications require
specific attributes to support editing and
effects work. Features, after market sup-
port, price, VIR family support for
future interchange, field maintainabili-
ty, YO and control options, and other
factors will usually be more important
than the basic picture quality.

For the last decade or so there has
been constant conversation among
industry experts about what the role
of linear recording will be in the fu-
ture. Optical disk and hard disk have
improved substantially in performance
and now can rival the ability of linear
videotape to provide the sustained data
rates necessary to make video record-
ing practical. Generally it is assumed
that a removable medium is required,
but with the increase in hard disk
capacity, it is not hard to see a post-
production recorder for a studio that
has a removable drive with perhaps
500GB of random access recording
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hold the passibility of long shelf life with
little if any deterioration.

Any recitation on the evolution of
videotape also must recognize the im-
portance of the introduction of con-
sumer video recording. Before the
VHS/Betamax wars a couple of de-
cades ago only professionals could
record video. As mass market consum-
erelectronics manufacturing techniques
were applied to video recording it be-
came inevitable that companies like
Panasonic and Sony would find ways to
leverage the research they were doing
into inexpensive professional record-
ing as well.

Much of the same recording electron-
ics that show up in the crossover cam-
corder are inside the “professional” stu-
dio VTR for multiples of the same price.

Can alternative mediums replace vid-
eotape? At some point in the future,
some major breakthrough in the physics
of recording may bring about the decline
and marginalization of linear tape. How-
ever, videotape is still ubiquitous, inex-
pensive and stores the intellectual assets
of several generations of television pro-
duction. That is hard to replace. [ ]

Jobn Luft is vice president of business
development for AZCAR.
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New Products [l

CAMERA HEAD AND
TRIPOD SYSTEM
OConnor Engineering 55D tripod: compatible M
with small jib arms to give it stability; features a ff { |
height range of 27.75" t0 60.5", matching the J
requirements of the studio and job applications;
714-979-3993; fax: 714-957-8138;

www.ocon.com.
Circle (350) on Free Info Card

VIDEO SERVER *

Leitch VR445: features a self-contained two-channel server with
219GB of storage using RAID-3; provides more than 20 hours of
programming content using a video data rate of 10MB/s; expandable
to four channels; 800-428-6627; fax: 416-445-4308;

www.leitch.com.
Circle (352) on Free Info Card

BROADCAST AUTOMATION
SOFTWARE

Video Design Software GameTrak: provides broadcasters
and stadium/arena operators with the ability to display live out-
of-town scores and game information on a variety of platforms,
using a Chyron Duet system customized for NBA.com TV; 631-

249-4399; fax: 631-249-4341; www.videodesignsoftware.com.
Circle (358) on Free Info Card
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REAL-TIME TV TEST RECEIVER
Rohde & Schwarz EFA: provides optional support for all the
broadcasting standards of the U.S. market, as well as DVB — all
in one device; operates for both analog and digital systems;
used to identify sources of error and eliminate problems before
they cause further errors; provides numerous test functions and
easy-to-interpret graphical displays; test methods include a
constellation diagram and MER/EVM; +49 89 4129-13779; fax:

+49 89 4129-13777; www.rohde-schwarz.com.
Circle (351) on Free Info Card

COLOR ANALYZER

Sencore CP291: pocket PC-based color analyzer aligns color
tracking and luminance levels on video displays; features a CIE
and RGB screen; readings displayed in xyY, RGB and color
temperature in degrees Kelvin; built-in setups for D65, D75, D50,

9300K, 3200K and E-5450K; 800-736-2673; www.sencore.com.
Circle (356) on Free Info Card

Think of it as alphabet soup for the digital soul.

This is a must-attend seminar for all decision-makers involved in television & production.
November 28-30. Hyatt Regency Grand Hall, Atlanta, Georgia

The Digital Television
conference provides the
expertise and training
you need to make your
facility successful in

today's increasingly
competitive world. It
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specialized instruction in
the latest in DTV

and practices.

opportunity.
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Broadcast Engineering
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Web Site: www.dtvconference.com
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Tre jJ;)q . Stream Rates Exceeding
100 Mbps for Demanding Appllcatlﬁhs




NEWSROOM
ENVIRONMENT
Avid Unity: offers an open environment for
the support of flexible, nonlinear news
production; enables up to 24 simultaneous
real-time editors to access the same media,
and allows background
transfers to and from Avid's
AirSPACE and the Grass Valley
Group Profile; 800-949-AVID;
978-640-6789; fax: 978-640-

1366; www.avid.com.
Circle (353) on Free Info Card

DIGITAL ROUTER
Yamaha DME32: the 32x32 digital router/matrix features 32
inputs and 32 outputs, 32 cascade buses, crosspoint-level control,
eight stereo compressors, 16 stereo three-band EQs, AES/EBU I/
0, and word clock 1/0; features a PCMCIA card slot for additional
memory as well as GPI ports for trigger parameter changes;

714-522-9011; fax: 714-522-9522; www.yamaha.com/proaudio.
Circle (354) on Free Info Card

Uninterruptible Power Supplies and Power Conditioners, to the
the worid’s most stable Voltage Control Systems, we have
the technology you need and the expertise to make it work
for you.

Staco Energy Products Co. is the leading supplier of Voltage
Regulation Products to the Broadcast Industry.
. We have standard products, or we can
custom engineer powerful solutions to meet
a wide range of needs. Plus, we back up
“=1 _ our products with one of the best
. warranties in the business.

ERERGY

Pnonue'_rw

Voltage Reguiation and
Control Systems

Circle (146) on Free Info Card
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POWER

Is Our ONLY Business.

.. the same as it has been for over 60 years!

Put our experience to work for you! From leading edge technology

Call the experts at Staco Energy Products Co. toll free at 846-261-1191 or visit
us at www.staco-solutions.com to get your FREE Guide to Power Quality.

MASTER
CONTROL
SWITCHER
Oxtel Presmas- ‘%
ter 100: provides
control of up to 200
transmission channels; features
10-bit 4:2:2 SDI
: processing, picture-in-
(.~ picture squeeze and reveal
transitions and full bypass capabili-
ty; 514-333-1772; fax: 514-333-9828;

www.miranda.com.
Circle (357) on Free Info Card

NONLINEAR EDITING TECHNOLOGY
SYPHA Website: provides free access to nonlinear editing
product listings at NLEguide.com; the NLE buyers guide can be
found on the website, where searchers can look for a specific
product by application, type, host, platform, video I/, cost range,
manufacturer or name; +44 (0) 20 8761 1042; fax: +44 181 244

8758; www.NLEguide.com.
Circle (355) on Free Info Card

INDUCTIVE OUTPUT TUBES

Northrop Grumman CEA tubes: feature twice the power
efficiency of standard 10Ts; combination of an 10T with an
MSDC; correctable average power output of 27kW has been
demonstrated; the collector is oil-cooled using Poly Alpha Olefin
oil; 310-553-6262; fax: 310-556-
4561;

www.northropgrumman.com.
Circle (359) on Free Info Card

HDTV
UPCONVERTER
Miranda Aquila Altair: provides
upconversion of any 601 input
signal to an HD serial digital signal
and supports all known signal
formats, including 480p, 576p,
720p, 1035i and 1080i at both
50Hz and 60Hz rates; provides
complete support for 4:3 and 16:9
aspect ratio conversion; 514-333-
1772; fax: 514-333-9828;

www.miranda.com.
Circle (360) on Free Info Card

S |

ursa i
for almost any application!

ANTENNA

Andrew TRASAR LT UHF: used
for DTV and NTSC; creates less
than half the windload of an
equivalent-gain TRASAR antenna;
can be operated pressurized or
unpressurized; 708-349-5661; fax:

708-349-5222; www. andrew.com,
Circle (364) on Free Info Card




network.

>
Flas'hlink@’ Start Kit

ald 3 ~ A Complete

Routers
A/D & D/A Converters

?:::;;":;:;:;‘;';t;;m By - PQI nt-to- POIﬂt

B~ Iﬁf

‘Solution
£/0 & O/E Converters
GYDA System Controller

_ {TCP/IP and SNMP)
/' Point-to-Point For multimode or ﬁ'nglemode apphc;tious

'WDM y ' up to 30 kam (20 milas} without repeater

DWDM
o Supports formats up to 540 Mbps

Optical Combil SD1 » DVB-ASI ¢ SDTI o SMPTE 310M « HDTV » M25§

°Pt-i<_9§-ﬁ;'§:- it . Fully apgradable to 32 Channel DWEM and
= gl & : - GYDA Monitoring and Cantrol System’

*

* Acditional E/O or O/E $795.-

WORLD HQ, NORWAY THE AMERICAS HQ WEST COAST US

Network Electronics ASA Network Electronics US Inc. Network Electronics, US West & 0
Phone: +47 33 4899 99 Phone: 631 928 4433 Phone: 1866 873 74 94 W”N'network eIeCtronlcs'com

E-mail: sales@network-electronics.com E-mail: ussales@network-electronics.com  E-mail: ussales@network-electronics.com

Circle (149) on Free Info Card




BUSHNELL N

)10'VIDEO'- PRO AUBIO'

420 Ninth Ave.

Between 33rd & 34th Streets,
New York, N.Y. 10001

Store and Mail Order Hours:
Sun. 10-5, Mon. thru Thurs. 9-7
Fri. 9-2, Sat. Closed

For Orders Call:

800-947-9928
212-444-5028

or FAX (24 Hours):

800-947-9003
212-444-5001

We Ship Worldwide

www. bhphjo tov:deo com

u“ PAGE 1 _ .

FOR A FR E CATM.OG CALL 800-947-6933, ] 212-444 6633 OR WRITE




"THE PROFESSIONAL'S SOURCE'

MOST ORDERS SHIPPED
WITHIN 24 HOURS

FOR ORDERS CALL:

800-947-9928 800-947-9003

212-444-5028

oR FAX (24 HOURS):

OVERNIGHT SERVICE AVAILABLE
www.bhphotovideo.com

212-444-5001

420 Ninth Ave. (Bet. 33rd & 34th St.) New York, N.Y. 10001

«1/3 inch x three 380K pixel (etfective 340.000 pixels) CCD's
allow two scanming modes 480 progressive (still) or intetiaced
{for video) » Dne touch auto focusing in manual focus mode

+ 530 lines of horizontal resolution

« Swilchable aspect ratio 4 3 (TV mode) or 16°9 (Movie mode}

« DXF-801 high resolution 1.5” black & white viewtinder (same

as on DSR500/1 & DXC-D35) enabies easier focusing. Automat-

ically switches from 4:3 aspect to 16:9

* §8mm lens with 12x optical zoom

« Records in DYCAM or DV. standard tapes or mini. Up to 270
minute recordeding in DV mode onto a 184 min. DVCAM tape

« Manual or automatic functioning: Focus, Ins. Shutter-speed
Zoom. Gain (3 positions and memory)

« The DSR-300A has three 1/2 T Power HAD CCDs to deliver
800 lings of horizontal resolution. 62dB SN ratio and high
sensitivity of F/11 at 2000 lux

« Wit built-in 26-pin VCR interface. they can feed composite or
S-Video Qitput signals to an external recorder for paraliel or
back-up recordings VCR recording modes including Paralle!
Internal {only} and External (only} are seiected via the trigger
switch positioned on the operational panel

« LS| Digital Signal Processor (the very same one used by the
DXC-D30 cameras) for a high signal-io-noise ratio of 62 d8

« Both mini cassettes (PDVM series) and standard cassettes (PDV

SONY

DSR-250 3.ccoov & oveam

Introducing everything you need in an event camera and more. The new
completely digital DSR-250 from Sony is & high image quality reduced
size camcoider which has been optimized for shooting events and
parties. Every feature you could want is included in this revolutionary
acquisition tool

« Flip out 2.5 200,000 dot LCD moniter, finally avallabie on a
professional camera  Time date stamp « Soft shoulder pad

« Advanced oplical stabilization allowing for a high quality digi-
tal zoom out to 24x, with a maximum digital 200m out 10 48x

« Assignable time code (Rec Run. Free-run. User-bit)

« 16 it 2 channel audio recording, or 12 bit 4 channel

« Digital injout (|EEE1394) and analog in/out.

« 8till image capture onto memory stick - Upload graphics
trom memory stick or USB adapter. software included

« Phantom 48Y power * Buiit in speaker « Directional micro
phone in pro mic holder, 2 XLR audio inputs

« Wireless remote

* Buill in edit controller. Equipped with an 1 LINK interface, al-
lowing camcorder to serve as edit player or recorder

« Externat 12V supply/Connection for light. The DSR-250 is
equipped with light output (DC 12 V, maximum 30 watts)

DSR-300A

3-CCD Digital (DVCAM) Camcorder

The aftordable DSR-300A actually extends operational convenience
with a range of new features and peripheral products. Remarkably
compact and lightweight. the improved DSR-300A provides hich
maobility without compromising picture quality and can be held
comtortably on your Shoulder through the longest shoots and gives
vigeographers the ability to acquire their footage quickly and easlly

senes) can be used with the DSR-300A. With PDV-184ME
standard), a maximum recording time of 184 minutes can be
acheived They can also play back tapes recorded in the
consumer DV format

« For operational canvenience while shooting. the Time Code is
supenmposed on the viewlinder screen or MDNITDR GUT
screen. even during playback

« DXF-801 viewfinger featuring vanable peaking, 3 level fally light
and a white LED hight with 2 levels of intensity to ifluminate the
lens setting * [EEE1394 i.Link {out only

DSR-500WSL

2/3” 19:9 CCD (DVCAM) Camcorder

The DSR-500WS camcorder gives the video journalists the ability to acquire

footage quickly and easily because the required functionality and periormance
was packeg into this
widescreen TV's have been introduced and the demand tor video matesial in
widescreen (16:9) has greatly increased not only in broadcasting. but 1iso in
the event p

.Inthe the next

and corporate market. To meet this

demand . Sony otfers this Widescreen Digital Camcorder The DSR-500WS
offers outstanding picture guality by adopting full Digital Signal Processing and
three 2/3-inch {520k) Power HAD WS (Wide Screen) CCDs whic

are

specitically designed for a 16:9 aspect ratio, switchable to 4:3 full screen. The camcorder

extends the mobility, operational convenience and system flexibility with a range of peripheral products. Built-in digita output of the

LINK interface for backup and simpte fiefd editing s just one example. Technological advances in Sony DSP and CCD Technalogies
many powerful options and a convenient low price-point make the DSR500WS a farmidable tool for a wide range of applicatians

DXC-D35/D35WS
Dockable (DVCAM) Camcorder

The DXC-D35/ D35WS cameras are designed to the highest

providing unpr video quality in this price

The DXC-D35WS camera is the latest Sony digital camera
designed to the highest technological standards. With the
proven Sony DSP technology combined with Sony high
performance 16:9 CCD's. This high standard was previously
held by the DXC-D30 series now being replaced by the NEW
DXC-D35 series. DXC-D35 series featuse a new Prism
Assembly new Pre Amplifiers. new DSP Software and a new
Digital Encoder resulting i astounding performance. The DXC-
D35WS camera fully interfaces with Sony's CCU-TX7
Wideband Component Triax System. It provides 8 set-up files
{3 user) as a stand alone. 16 addwtional scene files (all user
avaiiable when with the RCP-TX7
remote control panel. The DXC-D35WS 15 equiped with three
2/3' 1T Power HAD CCD's switchable between 16:9 and 4.3
aspect ratio's. The camera docks to DSR-1 DVCAM and DNv-5
Betacam SX recorders for digital video recording. or PYV3 and

range. The DXC-D35 is at home in the studio or field, docking directly
to a host of backs including Betacam SP and DVCAM. as well as studio
backs and viewfinders. The highly adjustable picture means that these
cameras are ideal for capturing defail in low or changing light. as well
as compensating for peoples skin flaws while keeping the res: of the
image sharp. DXC-D35WS is switchable 4:3 to wide screen 16:9 ratio

BVV-5 Betacam SP recorders for anafog recording

+ 880 TV lines of resolution for DXC-D35

+ 850/800 TV lines for D-35WS « Two REC tally lamps

« DXF-601W New Viewfinder Switchabig 16:9t0 4:3

« VF lens light with on/off switch « 3 level Tally light

« Display characters on/off switch » Take Tally

« Horizontal and Vertical peaking « Die cast aluminum

* Better tiare compenstation « DynaFit shouider pad

« Lower minimum illumination (0.25 lux with HyperCain)

» Better color reproduction at high gain

« Improved dark detail and contrast » New preamplifier, prism
and encoder * Better performance at overloads

« Reduced noise at Gain Up « Variable color temperature adjust

« Adjustable 4:3 satety zone when at 16:9

* New HyperGain mode of 42d8 gain

* Aspect ratio select from Main Menu

GY-DV500U

Jvc 1/2-inch 3-CCD Professional DV Camcorder

The GY-DV500 combines the convenience and cost-gtfective - -
ness of Mini DV with the performance and features you need
Incorporate three 1/2-inch 380,000 pixel IT CCOs for superior
picture performance (equivalent to 750 lines of resolution)
superb sensitivity of F11 at 2000 lux and minimum iluminatian
of 0.75 lux {Lol.ux modes. Rugged construction with a rigid
diecast magnesium housing. Extremely portable, compact ard
light weight (lesss than 111bs fully loaded). Additional features
like the menu: dial and Super Scene Finder assure ease-of-use
and shooting flexibility. while the [EEE1394 and RS-232
interface allow integratian into various non-linear and post-
production systems. A professional camcorder in every sense. the compact, lightweight GY-DV500 redefines acquisition for
corporate, educational. cabie and broadcast production. as weil as wedding videography and muitimedia apptications

Professional Specifications

« Applies JVC's DSP with advanced 14-bit video processing
to bring out more natural details, etiminate spot noise
accurately reproduce and restore color in dark areas

« CCD Defect Correction function evaluates white defects
with the lens closed amd then stores their addresses in
memory. When the camera is turned on, the data is sent tc
the DSP for storage and real-time correction

« Black Stretch/Compress function ensures accurate
reproduction of black areas on the screen

= Multi-stream parallel digital pipeline processing at 40 MHz
creates an ultra-smooth gamma curve. calculazed using a
true log scale algorithm

Professional Performance

* Mufti-zone iris weighting system gives priority to objects a
the central and lower portions of the picture for accurate
auto exposure under any condition, even if a bright subjec
moves into the picture

« Adjustable gamma for adjusting the “feel” of the picture
according to taste. Adwstabie detail frequency for setting
picture sharpness for a bolder or finer iook

« Viewfinder status display uses characters and menus to
diplay selected information, including audio indicator, tape
and battery remaining time, VCR operation and warning
indicators Camera settings and Setup parameters can also
be checked at a glance

« Highlight Chroma Processing maintains color satusation in
highlights. The result is natural color reproduction, even in
bright highlight portions of the picture

« Smooth Transition mode ensures no jump in color when
manually changing gain or white balance settings

Professional Audio

« To complement its superior video performance. the GY-
DV500 offers outstanding digital PCM sound. You can
choose between two 16-bit 48-kHz channels or two 12-bit
32-kHz channels with a dynamic range of 85 dB.

« In addition to camera mounted mic. has two XLR-
batanced audio inputs with 48v phantom power and
manual audio control. Phantom power can be switched
off when not in use

« Side-mounted speaker lets you monitor audio in playback
and recording modes without headphones

GY-DV550U
1/2" 3-CCD DV Camcorder

Introducing the Versatile GY-DV550 from JVC. Designed by
professionals, for professionals, the GY-DV550 is the world’s
first DV camcorder to offer studio camera capability. Thanks to
the built-in 26-pin interface, you can connect the 6Y-DV550 to

]

shooting such as press . excl
{1SD-Cam) during a live multi-camera shoot, making it idezl

a CCU for remote-controlled studio operation or backup
recorder in the field. But that's not all. It aiso comes with pool
feed input/output, sc you can transfer image data back and
forth to another camera or cameras, making it ideal for special

mterviews, and sporting events. Record isolated camera views

for parallel shooting at iive concerts and other events

Naturally. we've made sure the GY-DV550 is equipped with all the other capabilities you need. including a standard 1/2-inch

bayonet mount for use with a great diversity cf professioral
digital PCM audio channels. and a buitt-in SMPTE or EBU tir
audio outputs, headptrones output. and both composite and

lenses. bidirectional IEEE 1394 (NTSC), two 48 kHz 16-Dit
necode reader/generator, as well as XLR microphone inputs.
Y/C outputs. Maximum versatility, top-level performance. and

superior cost-efficiency make the GY-0V550 the smart sclution for producers who need a camcorder capable of doing

double-duty in both the studio and the field

Ready for EFP remote control (RM-LP57/LP55) The EFP
1emate connects directly to the GY-DV5SD for precise control
over the video parameters

Return video output for Tele-Prompter Tele-Prompter
capability assures full support for studio program production
Genlocking function To meet the demand for systemizat he
GY-DV550 is equipped with a genlocking function that includes
SC lock to assure high-esoiution pictures.

Panasonic
AJ-D610WA

2/3” 16:9 IT-3CCD DVCPRO
Camcorder

The AJ-D610WA is an aftordable DVCPRO camcorder
which combines three high sensitivity 2/3° [T CCD's
with digital component technology, to create a true
broadcast recording. “he AJ-D610WA is switchable
between 16 9 and 4:3 aspect ratios. A buiit-in 2CMCIA
card slot makes it quisk and easy to adapt the camera
to different shooting conditions. Features Supar Gain Sugzr
ins. and Digital Signa’ Processing (DSP). The AJ-D610WA
can operate with a mnimum (llumination of 0.5 lux (F1 4
+36 dB Gain). and resolves 750 fines of resolution
« The AJ-D610WA has three high density {520.000 pixelsk
2/3° CCD's. The CCC's feature a large light collecting area
that gives the camera a S/N ratio of 63 dB. plus a
sensitivity of f 11.0 2 2000 lux
« The Digital Signal Pracessing {DSP) helps to deliver a very
high quality picture. The user has the ability to adjust differ:nt
parameters of the camera to accomodale any situation
» APCMCIA card slot is built into the operator side of the
camera. ailowing the set-up (DSP) data to be saved. The saved
set-up data can be used to reset the camera parameters.

State-of-the-art 1/2" 3-CCD image pickup [ncorporates three
1/2* 380,000 {NTSC)/440.000 (PAL) pixel interline-transter
CCD's. Each CCD 15 equipped with highly advanced circuitry that
eliminates verticai smear when shooting bright lights in a dark
room. Lag and image burn are aiso reduced to indiscernible
evels. while high sensitivity of F11 at 2000 lux assures creative
flexibility and simplifies lighting requirements

« The optional AJ-YAPIOOP Picture Link Board is part of an
exclusive Panasonic production data information system
which stores shot logging in camera memory and records
it on tape during the eject cycle. The logging information
can be read by Panasonic's newsBYTE DVCPRO native
nonlinear news editing system

« Exceptional resolution of 750 horizontal lines.

« A Super Gain feature is available to boost gain by a full +30
dB or +36 dB for high quality shooting in low light. making
it possible to shoot as low as 0.5 Jux (f1.4, +36 dB}

« An optional Digital Triax for studio or mobile use is
availaple. * A six speed electronic shutter (1/100 to 1/2000
sec) features Synchro Scan to match the frequency of a
comuter monitor

SEVEN DAY CUSTOMER SATISFACTION GUARANTEE
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QUICK m
DIAL I
1
DSR-1500 DSR-11 L))
DVCAM Studio Editing Recorder Compact DVCAM VTR Prtesiona rade VS
r i e PG-30 2.29  PG-60 2.3 PG-120 2.59
I Compact desktop DVCAM recorder. This VTR provides a l Broadcasl Grade VHS Box
gowegul ta]nd cz:/sTt-Rerffecnve omlion for b'J‘LE edlel% (SIYESEtETasQA) { sl BGR-30.... .3.49 BGR-60  .3.99 BGR-120 4.69
. rovides basic eatures, along with an i S e H471S S-VHS Double Coated
,"." 4 & o ey interface and is compatibile with both NTSC and PAL color I - o 'sw;:'c' ﬁ =" I ST-30 5.99 4 ST-60 °u7_e49“ ;HZO 7.99
a systems. Designed to be used in either a horizomtal or vertical =T BE];_B:EIQ - M221 Hi 8 Double Coated ’
! _ position; A footprint of only 2 3/4° in the vertical position e MetallParticias ouble :Aae:al Evaamied
Q@‘ . » The DVCAM format uses 8-bit component digital recording * Play or record in either the NTSC or PAL color systems PEIOHMP 449 E630HME P
Q.- L at 25 Mbps, with Intra-frame 5:1 compression, 500 tines of » Equipped with a 4-pin i-LINK {IEEE-1394) intertace, for PEBOHMP 5.29  EGEOHME 10.49
N LI resolution and 4:1:1 color sampling. A 15 micron track lossless transter of digital video and audio information with P6120HMP 8.49  EB120HME 13.99
Dy o*, pitch provides superior picture quaiity, superb mutti- other IEEE-1394 equipped devices. The single 4-pin L.LINK Metal 8 -
— %y E Ml o generation capability and production flexbility. Two 1/4"ME  cable can be connected to MAC of PC based NLE systems or M3215P Metal Betacam (Box)
= 2o B e cassette sizes are available: Standard and Mini 1o anather VTR for degradation-tree editing. ggg :U-g: égf ;‘-:3 lb’f ;g-:g
DVCAM becomes more and more flexible with the intro- « Plays and records either a DVCAM format signal or a OV » DV EE (electronics to electronics) Dut: Analog input signals 3 i l:; ) )
duction of this brand new. half-rack width studio editing format signal .+ Both Mini and Standard size cassettes can  can be converted into digital signals, and can be ‘ DP121 DVG PRO
deck. The DSR-1500 boasts studio editing function be used with the DSR-11 without the need of an adaptor simultansously output from the |LINK interface égm Med) 7.49 2:’;"99 66?79 33M ;g-gg
capability in a compact size. The new DSR-1500 9L 30'99 1261 ’39‘99
incorporates the same innovative, high standard = ! :
technology featured in the DSR-2000 va-1200luvw-1400A — |
The space-saving size makes the DSR-1500 deal for u
installations in OB vehicles and desktop editing systems Betacam SP Player » Pla er/Recarder oo i .
! Broadcast Quality Hi8 Metal Particle
i gg;g&qage&ﬁ#‘e;; rg%%“gg%?;:;gﬁ;g";s The UYW-1200 and LVW-1400A are non-editing VCRs which defiver | Eg:?goH:inBgo 539 PE50HMED g'gg
+ SOTI(QSOI) and i.LINK IEEE-1394 interfaces enable a Betacam SP quality and offer features for a wide range of playback and v '
high quality, virtually lossless ransfer with OV recording applications. RGB and RS-232 interface make them o5 | P/l PLUS VHS N
compqresslon basedysyswms especially ideal for large screen, high quality video presentation, - - | |0 PL“‘ 169 T-60Plus. 1.99  T-60 Plus _g_ug
- Compatibilty to consumer DV (SP mode only) and scientific research and digital video environments ——— ——— ——— | T120Pis HG:-:’EUS J&’Se‘;"'“s 69
DVCPRO 25 format recordings in addition to DVCAM « Ideally suited for work in computer environments, » Auto repeat of entire or a specific portion of the tape HGXT-60 Plus 2'59 th(T-Tz)o Plus 2.99
automatically accommodate all cassette sizes without because RGB signals can be converted into component  » Built-in character generator can display VTR status, HGXT-160 Plus i 3.99
the need for an adapter signals and vice versa with minimum picture time code. self-diagnostic messages. set-up menu, etc 80 Braadcast Quality VHS (Box) )
» Analog input interface hoard which Includes component degradation » Both read LTC Time Cede) and UB (User Bits). The 13080 3.89 07-60 30 3"99 120 80 5.99
composite and S-Video is also available as an option » 25-pin serial interface allows external computer control of UVW-1400A also gene-ates LTC and UB ( Free- . fosl ! I"S | R
all VCR tunctions based on time code information. Baud Run/Rec-Run $T-3180 BQPro egs;;""g}ve éé‘ Box) 6.99
DSR_ 1 600/ 1 800 rate can be selected from between 1200 to 38,400 bps » Control of jog. shuttle, playback, record. pause. FF and ST:1” 50 Ny ST:1§2 50 1398
c s d | * Built-in Time Base Stabilizer (TBS} locks sync and subcarrier REW with the optional SYRM-100A Remote Control Unit. “ l.ietacam ® .
DVCAM Studi Editing Player, to an external reference signal as well as providing stable » Composite and S-Video as well as component via BNCs A
dio g Y / pictures High quality digital dropout compensator further which are switchable to RGB output. The UVW-1400A has | B3OMSP  13.49  B6OMLSP. 19.99 BYOMLSP  27.95
Player Recorder ensures consistent picture perfarmance two switchable sync connectors and a Sync on Green -
1| * Equipped with two longitudinal audio channels. « Built-in diagnostic function and hour meter anasonlc
| | Mini DV Tape
UVW-1600/UVW-1800 AY DYM-30 6.49  AYDVM-30 (10 Pack) ea. 5.99
! £ H$ HH AY DVM-60 6.99  AY DVM-60 (10 Pack) ea. 6.49
L[]
f Betacam SP Editing Player » Betacam SP Editing Recorder AY-DYMEO0 TG AY-DVTAES 20,65
The UVW-1600 and UVW-1800 are the other half of the UVW series. They offer the superiority of Betacam SP with DVCPRD
A | sophisticated editing features. They feature an RS-422 9-pin interface. built-in TBCs and Time Code operation AJ-P12M (Medium 7.99  AJ-P24M 9.99
O a |{ [nputs/outputs include component, composite and S-Video Alf the features of the UYW-1200/1400A PLUS— AJ-P33M 1149 AJ-PEBN 19.49
U a AJ-PBEL {Large! 20.99 AJ-PYAL 29.99
] « Optional BVR-50 allows remote TBC adjustment » RS-422 intertace for editing system expansior AJ-P126L 38.95
- » Two types of component autput: via three BNC connector » Frame accurate editing 1s assured, thanks to sophisticated
The DSR-1600 is a studio editing player, and the or a Betacam 12-pin dub connector servo control and built-in time code operation S O N Y
DSR-1800 1s a studio editing recorder. Wi pratesdTanal et Video Cazgsti
Both incorporates innovative technology at an affordable -8 Protessional Metal Video Cassettes
e Exeatort iybach o o o oy 120 aor PVM-14M2U/14M4U & 20M2U/20M4U | .. 479630 HEAD 599
u;rmats and ca:sen/e sizes '\; plossihle wnr&oul the need 13-inch and 19-inch Production Monitors Eg:?gow‘,"wif( g;g nggomi’;% 13'33
of an adaptor A jog/search dial is standard. including o~ ) i
i i ) Sony's best production monriors ever. the PYM-M Series provide stunning picture guality. ease of use and a range of PR Series Professionai Grade VHS
g}g‘agt[!)r?l /:r\]/grli%sfotl[‘)’t)l&nsboards are available for optional functions They are identical except that the “M4" models incorporate Sony's state-of-the-art HR Trinitron CRT T-30PR 2.39  T-60PR 2,59  T-120PR 2.79
They both provide two selectable audio channel modes: dispfay technology and have SMPTE C phosphours instead of P22 BA Series Premier Hi-Grade Broadcast VHS (In Box)
Two channels of 16-bit (48 kHz) Four channels of 12-bit | = HR Trinitron CRT enables the PYM-14M4U and + 4:3/16:9 switchable T-30BA 3.89 TGOBA 419 T-1208A. . 4.99
(32 kHz), PCM Digital Stereo recording is used in both 20M4U to display an incredible 800 Iines of aspect ratio MQ Master Quality S-VHS (In Box}
modes 1o ensure superb audio performance with a wide |  horizonta! resolution. The PYM-14M2U and 20M2U  » True multi-system MQST-30 749 MOST60  7.69 MOST-120 7.8
dynamic range and excellent signal-to-noise ratio offer 600 lines of resolution. M4 models also use monitars they handle BRS 3/4" U-matic Broadcast Standarq {In Boxj
» Automatically adjust for playback of any DV based SMPTE C phosphours for the most critical evaluation four color system KCS-10 BRS (mini). .8.99  KCS-20 BRS (mini) 9.99
format, incluging DV (SP only), DVCAM or DVCPRD 25, |  Of any color subject signals. NTSC. NTSC KCA-10 8RS 8.99  «CA-20 BRS 9.49
' » Dark tint for a higher contrast ratio (black to white) 4.43 PAL & SECAM KCA-30 8RS 1069 KCA-60 BRS 14.99
and crisper sharper looking edges « External sync mput and XBR 3/4" U-matic Broadoast Master (In Box)
DSR-2000 « Each has two composite, S-Video and component outputcan be set so Egilo igg (mins) 13-;3 Egigg :g: (mindj ... ::3:
HH nput (R-Y/B-Y, analog RGB).For more accurate color that it wil automatically § -10 . - :
DVCAM Edltll‘lg Hecorder reproduction, the component leve! can be adjusted switch according to the (3 KCA-30 XBR 13.29  KCA-60 XBR 17.39
according to the input system. Optional BKM-101C input selected. BCT Metal Betacam SP Broadcast Master (In Box)
(video) and BKM-102 (audio) for SMPTE 269M serial  » Switchable color temp: 6500K (broadcast), 9300K Single 10 Pak/Ea. 50 Pak/Ea.
digital nput (pleasing picture). User preset. (3200K to 10D0DK) gg%ﬂ M(S(ma"}l‘ :?gg 1333 g;:
" - N small) A1, 29, .
Beam Current Feadback Circuit Blue gun. underscan and H/A delay capability BCT-20M {small). 12.99 11.49 10,99
- - BCT-30M (small) 13.49 12.49 11.99
PFM-42B1 1] scraomt 13.49 1189 =
= § g | | BCT-60ML 20.99 19.99 18.99
Flat Panel Plasma Display Monitor 8CT-50M 30.99 25.99 21,98
. d PDV Mini Series Professional DVCAM Tape (w/memon, chip)
. — Sl Flat Panel AC plasma display monitors are used where i (10)Ea 1) (10) Ea
. space and aesthetics are a major consideration. They i POVM-12ME . 14.49 13.49  PDVM-22ME. 15.19 14.49
- | ; : yiiey
gzgi;ﬁaﬁ fz(?roge‘;:n?ggyE;\Ig&iggcﬁgir;wbﬂﬁkal‘ accept and automatically detect computer and video { | POVM-32ME 1549 14.99  PDVM-IOME  16.99 16.49
DV (25 Mbps) based formats. including two consumer signals ranging from NTSC to HDTV and VGA to UXGA. e :’3! Serlzel‘séztanzdaargdg) rm;as»;m nvcnrguT;.;e -
DV formats (Standard and Long Play), as well as all +42-inch screen ) p[)\\//_-b\4ME 2799 26.99  PDV-6aN ‘24,99 jZZj';g
types of DVCPRO tape as an editing source. without any | * 1024 x 1024 pixel display. with a 160° viewing angle POV-G4ME  32.99 31.48  PDV-04N 29.99 28.49
mechanical tape adapters. Equipped with audio/video » Aspect ratios from standard 4:3 to widescreen 16:9 PDV-124ME 38.49. 37.49  PDV-124N 132.99 31.99
pre-read editing and includes a Jog/Shuttle dial that » Accommodate DVD presentations and widescreen g PDV-184ME . 46.49. 44.49  PDV-184N 39.99 38.99
h p |
allows two-machine editing. A SMPTE standard MPEG broadcasts 1 Min} DV Tape
ISD“'CP Ime;\;\aPcEeGODtnon is ava(ij\s_ble for ﬂ;}e 935'20?0 « Advanced scan converter reproduces digital video : gmggg"/‘\f g: p. :f;: mggm g“ﬂ :g:g
0 output an stream in addition to the optiona signals (including SDTV. and HDTV) & UXGA i - No Chip™ . 11. -60EX “No Chip” 12,
iLINK interface s allows the DSR-2000 o sear- e g ST ) | | DVM-30PR o Chip” 7.99  DVM-GOPR “No Chip" .9.75
lessly fink to Betacam SX and other MPEG-based video +3 25" thick & weighs 65.5 Ibs | Full S1ze DV Tape with Memary Chip
equipment by means of SDI. i.LINK and MPEG SDTI-CP ghs 6. s SRR, | | Ov-r2omEm 24.99  DV-180MEM 26.99

T
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TO INQUIRE ABOUT YOUR ORDER:;
1800 221-5743

OR FAX 24 HOURS:

1800 947-2215 « 212 239-7549|

nal Cut Pro

Good System

Includes: » Apple G4/466 Computer

« Final Cut Pro version 2
editing software

« Total of 256MB of memory

» 60GB of ATA/100 storage

* CD-RW rewritable CD writer

« Final Cut Tutorial CD

* Mitsublshi Diamond Pro 2060
22" Monitor

» Apple Care-three year warranty

» Compiete System integration
and testing

Authorized Reseller

—

*4,599.95

Digital Video Solutions "

Matrox RTMac brings realtime power and creative freedom

. 212 239-7765

420 Ninth Ave.
(Bet. 33rd & 34th St.)

New York, N.Y. 10001

o

.

PHOTO - VIDEO - PRO AUDIO

Great System

Includes: » Apple G4/533 Computer

« Final Cut Pro version 2
editihg software

» 60GB of ATA/100 storage

« Total of 256MB of memory

* CD-RW rewritable CD writer

« Artel Boris Graffiti CG Program

« Final Cut Tutorial CD

* Mitsubishi Diamond Pro 2060
22" Monitor

* Apple Care-three year waranty

« Complete System integration
and testing

*5,299.95

Realtime_Editigg for Mac t_54 & Final Cut Pro

| Best system

Includes: » G4/533 DUAL Frocessors
« Final Cut Pro 2 Editing Software
* 150GB (2x75) of ATA/100 storage
« Sonnet Tempo Rald 66 IDE Controller
» ATI Rage Drion duat display card
» Total of 256MB of memory
« Artel Boris Graffiti CG Program
* Final Cut Tutorlal CD
* 2 Mitsubishi Diamond Pro 2060
22" Monitors *+ CD-RW writer
« Apple Care-three year warranty
» Complete System integ-ation
and testing

¢7,599.95

P

SRISIHTF ]S

DVD Authoring system

Includes: » G4 with 733 MHz Processor, 60GB Hard Drive.
+ DVD-R/CD-RW SuperDrive

« Total of 512MB of memory * Built-in Gigabit Ethernet

~ 150GB (2x75) of IBM ATA/100 storage

« Sonnet Tempo Raid 66 IDE Controlter Card

= Matrox RTMac Realtime Capture Card

» Final Cut Pro 2 Professional Editing Software

« Apple DVD Studio Pro DVD authoring software

« 2 Mitsubishl Diamond Pro 2060 22" Monitors

« Artel Boris FX 5.0 Software » Post-Op iMedia Keyhoard
« Artet Boris Graffiti Character Generator Software

« Pinnacle upgrade to Commotion DV 3.1

« Apple Care-three year warranty
*10,999.95

PINNACLE

Uncompressed Editing for Final Cut Pro

to Apple Final Cut Pro users. A Matrox RTMac in your
Apple Power Mac G4 lets you work with three layers of
video and graphics in real time and create broadcast-
guality effects instantly — NO RENDERING! Fully
aptimized for Final Gut Pro and seamlessly integrates into
Power Mac G4 computers. Realtime creativity Realtime
editing lets you experiment to your heart's content. There's
no penaity for changing your mind. Try out any number of
different effects and transitions. View them instantly on your computer and

Revolutionary non-linear editing package that
delivers the power of true uncompressed video
with Apple's Final Cut Pro. Using Pinnacle's new
HUB3 video processor, the CineWave combines
infinite layering, incredible effects. advanced
compositing tcols and accurate motion tracking

with all the major video formats in compressed or
uncompressed video. Based on the new dual \m
processor Apple G4's, CineWave delivers the worlds first

scaleable desktop video system capable of putputting both Standard

video monitors simultaneously.
Get exactly the look you want every time.

| DigiSuiteLX

( Digital video Solutlons o

Advanced Realtime Features
DigiSuite LX board offers more

§ realtime features than any other
product on the market. You get
multiple 20 DVE processors, multiple
channels of YUV color correction,
independent transparency control on
all layers, 32-bit animated graphics,
two advanced chroma/iuma/matte
keyers, a customizable wipe/tile
generator, variable speed motlon
control, and perfect audio sync. You
can also add a 3D DVE channel with the
MAX option.

DigiSuite LX offers all the great features of the best-selling Matrox DigiSuite
platforms, plus DV, MPEG-2, and 1394 support, DigiSuite LX provides
native DV and MPEG-2 editing under Windows 200

» Award-winning reaitime feature set

« Native-DV and 50-Mbps MPEG-2 editing

« 4 in/4 out, balanced/unbaianced analog I/0

« Audio clock genlocked to video reference ensures perfect synchronization
in accordance with SMPTE-272M and AES11-1931

« MPEG-2 output for DVD and CD authoring £
« 1394, analag component, Y/C, and composite support
built-in « integrated web video creation tcols _
» Fleld-proveén, reliable technology F
SO Optien

* Provides serial digital (SD!) video and AES/EBU digital

audlo /0
__/

Deflnition and High Definition simuitaneously.
Serial Digital CCR601 Upgrade (includes Breakout Box)

from °4,499.95

995.00

F DigiSuite Turnke 3 I

= Pentium III 866 processor ¢ 300 watt Full tower

« Asus CUSL2 motherboard » 3.5” floppy ’

+ 48X CD ROM Drive * DigiSuite LX sl
» [BM 30GB System drive * Windows 2000

* PNY 256MB SDRAM memory

* Matrox G450 Dual Display Card |
* Adaptec 29160 LVD-160 SCSI Card !
* Seagatz 73GB LVD-160 SCSI Drive ;
* 102 Button Keyboard |
 Microsoft Trackball mouse

» Adobe Premiere 6.0 Editing Software
* 19" Mitsubishi Diamond Plus Monitor
* 90 day Free Tech Support

* Fulty assembled and tested

| Avid

Avid Xpress DV software combines powerful video and
audio editing tools, digital mastering, and exireme ease
of use. Captures and edits DV video, adds effects, mixes
audio, and outputs over {EEE1394 FireWire. Or
transcodes the content to all major new media formats.
MPEG-1 (for CD-R) MPEG-2 (for DVD-ROM) QuickTime
or AVI for computer based presentations or for
streaming on the web. As a member of the Avid Xpress
Family, The Xpress DV 2.0 offers the same Avid
graphical user interface (GUI) used in the very high-end
avid products. powerful audio and video tools. ¢ Dual
monitor support * New audio features » Improved
nesting * Sonic AuthorScript « Customizable Ul,

keyboard and command palate. s 499 95
» ”

Xpress DV 2.0

Powerful Video Editing Tools

D&LL

Workstation Bundles

» 128mb/256mb RIMM (RDRAM) memory

« Matrox G450 32mb Graphics Card

*» 20GB ATA100 IDE (7200 RPM) System Drive

= 40GB ATA100 IDE (7200 RPM) AV Drive

« 48X IDE CD ROM Drive « 3.5” Floppy Drive

« Windows 2000

XPress DV software Joaded and tested
Precision 220 Workstation
866 MHz Processor, 128mh RDRam

Precision 220 Workstation

|lum|l= i

2 &

wm

Shown with ‘E,XI;I’ ';',ss Dlgloz 1 GHz Pracessor, 256mb RDRam
optional Monitor I:orksrf:tiw?s Pracision 330 Workstation

1.4 GHz Processor, 256mb RDRam

Xpress Workstations |

» Pentium |1t 866 MHz / 1 GHz CPU/1.4 GHz (P-|

3,499
3,999
4,399

Portable Solutions W

Portable NoteBook Outfit

« Delf Latitude C600 Pentium 111
750 MHz Proccessor

« 256mb memory

= 14.1" Actlve Matrix TFT screen

« 20GB system drive

* 75GB Extenal AV Drive

* LowePro Carry Case

» XPress DV software loaded Em

and lested

LUpgrade to Avid Expres$ DV v2 Power Pack (54200 Value)
Additional software to above outfit including Avid ePublisher
Companion, Pinnacle Commotion DV 3.1, Knall Light Factory
AVX, DVDIt! SE, Stabilize Effect AVX, DV Filmaker's ToolKit
with purchase of any outfit .......51,000

V)

Minimum shipping USA {Except AK & H1) $6.95 up

to 1 4b. Add 85¢ for each additiona) 3b. For ns. add 50¢ per $100. Prices valld subject to supplier prices. Not responsibie for typographical errors. © 2001 B&H Photo-Video % B&H PAGE 4




GALLERY

everlz

WWW. eVerts. com
Phone: 905-335-3700
Fuax: 905-335-3573

OTLighting

Tower Lighting Specialists

www.otlighting.cam

OTL

EXTRA LONG LIFE
TOWERS LAMPS

GUARANTEED
FOR

50,000 HOURS.

THE LAMPS
CAN SAVE YOoU
- THOUSANDS

Model F9-2410MD OF DOLIARSS

HDCAM HDSDI 2ol
Monitoring Downeconverter (R 1-800-647-9110
., . ) “a 43, Durkee Street, Office 719
The F9-2410MD is an essential tool for your SONY HDW-F900 ',A;w. Plattsburg, N.Y.. 1200
HDCAM. The F9-2410MD uses the full resolution digital datu output N :‘. 8 N.Y.,
a 3

Developed in conjunction

- OSRAM SYLV.

from the camera to provide full image down-converted composite
analog outputs for local and remore monitoring.  The rugged light
weight F9-2410MD artaches to the rear of the HDCAM and has an
integrated battery mount for casy installation and use.

Circle (162) on Free Info Card
Circle (161) on Free Info Card

USDA s a handy 2-in, 4-out

stereo “mini-DA” that can

combine or split audio signals

for distribution. Mix stereo to
T. [

mono, get both stereo and
mono outputs from a stereo
HENRY ENGINEERING
503 Key Vista Drive

source. Gain trims for each
output. Great specs with lots of
headroom. Keep one on hand!

Sierra Madre, CA 81024 USA

TEL (626) 355-3656 FAX (626) 355-0077

FAX-on-Demand Doc #103 (626) 355-4210

M HENRY
F: ENGINEERING

http://www.henryeng.com We Build Solutions.

Circle (163) on Free Info Card

o
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TALLY
MAPPER"

So start delivering affordable, reliable ¢ Tally Routing & Mapping
video content with the PowerVu Plus" 4 One Button Operation
Originator* Encoder ¢ Store Maps Internally

» Secure broadcast applications — ¢ Edit From a PC/ Laptop
PowerVu" CA and BISS

* Multichannel systems —
On-board mux

* Data broadcasting

* Built-in color video monitor

« 2U profile — ideal for SNG
or Contribution Feeds

A Compact Solution,
More affordable. More reiable. Ideal for Mobile Units and

More powerful. Easy to use.

Multiple Production Setups.

>
o
Ll
d
"
<
O

;/-‘l!n, Videoframe-

Sientific Control System Solutions
Call 770.236.6190 anta
www scientificatianta.com i icachidimicid Tel: 530'4 77'2000

www.videoframesystems.com

Circle (165) on Free Info Card

Circle (164) on Free Info Card

VERSADESK

adds mobility to your editing room.

This versatile three-piece muitimedia desk from Winsted includes two rack cabinets. All components are
on casters so you can spread out or condense your workspace according to your changing needs.

Call Toll-Free
800-447-2257 fbae

To learn more:

www.winsted.com

Circle (166) on Free Info Card
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Professional Services

JOHN H. BATTISON P.E.
CONSULTING BROADCAST ENGINEER,
FCC APPLICATIONS AM, FM, TV, LPTV

Antenna Design, Proofs, Fieldwork
2684 State Route 60 RD 1

NETCOM

STATE OF THE ART ENGINEERING
FOR AUDIO AND VIDEO
ENGINEERING DESIGN « CAD DRAFTING SERVICES
CABLE FABRICATION » PRE-WIRED PATCH PANEL RACKS
SYSTEM INSTALLATIONS » EQUIPMENT SALES

Loudonville, OH 44842

(201) 837-8424
419-994-3849 FAX 419-994-5419

FAX:(201) 837-8384
1465 PALISADE AVE  TEANECK, NJ 07666

Why not run your
business card here?

Only $172 per insertion.
Frequency discounts available.

Call 800-896-9939

GILMER & ASSOCIATES, INC.

TECHNOLOGY / MANAGEMENT CONSULTANTS

D.L. MARKLEY
& Associates, Inc.
CONSULTING ENGINEERS
2104 West Moss Ave.
Peoria, lllinois 61604
Phone (308) 673-7511 « FAX (309) 673-8128
www.dimarkley.com
Member AFCCE

BRAD GILMER _
PRESIDENT 2207 RINGSMITH DR
ATLANTA. GA 30345
TEL (770) 414-9952
FAX (770) 493-7421
EMAIL bgimer@atinet.com

Want more information
on advertised products?

Use the Reader
Service Card.

OET Y For sate

S T UDTIO www.studio-exchange.com

EXCHANGE Phone -818-840-1351

Fax -818-840-1354
Broadcast Video Equipment —NEW & USED
- Experts in System Integration -

Sony Products Specialists! S O N Y

\4 PV On-line
Auction ENI(¥s

Circle (167) on Free Info Card

OB ST N

« HighQuality
« LowcCost

. Mini Pack

. MountingEars

GMZ Electronics.com
¥66.269.8442

. Abekas 8150 Switcher w/Devious DVE

. Axial 2020 Editing System

. Graham Patten Desam 200 Audio Board

. Graham Patten Desam 800 Audio Board

. Abekas A57 DVE w/Super Warp

. Accom 4224 Real Time Disk. (2) Controt
Panels. 3 drives available.

7. Accom Work Station Disk

8. Accom still store unit

The audio board config is as follows: Desam 200:
6 AES stereo ins, 4 AES stereo outs, 4 analog ins,
.com 4 analog outs. Desam 800: 8 AES stereo ins,

2 AES stereo outs, 8 analog ins, 4 analog outs, 4
analog monitor outs.

$50,000 or best offer. Will separate.
Call Andy (312) 644-2500

DO BN =

VIDEO/AUDIO TEST PATTERN

SOURCES, DIST. AMP's & more.

__Many Formats, Great prices.
| GEKCO Inc.

Toll Free: 888- 435 7221

Broadcast

ENGINEERING
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INC. PH: 423-585-5827

M FAX: 423-585-5831
SOUND ISOLATION ENCLOSURES .
E-MAIL: whisper@Ics.com

Vocal Booths WEB SITE:
Broadcast Booths www.whisperroom.com
etc... 116 S. Sugar Hollow Road

Morristown, Tennessee 37813

. . ™
AcousticsFirst
Toll-Free
Number: 888'765'2900

Full product line for sound control
and noise elimination.
Web: http://www.acousticsfirst.com

www.bc¢s.tv

We Buy
Trade
Consign
& Sell
The Best New &
Used Broadcast

Video Equipment
In The World

Most Equipment is Warranted, Paris & Labor

LOS ANGELES
818.551.5858

NEW YORK
2]12.268.8800

BROADCAST
STORE

Miam
Go With The Besf 305.266.2112
e-mail: sales@bcs.tv

Circle (168) on Free Info Card




CIaSSifiEds Services o !

N
atinn

inne

L

SYSTEMS INTEGRATION B18.787.4552
ENGINEERING & SERVICE WWW.RIVENGINEERING.COM
SINCE 1978 SALES@RIVENGINEERING.COM

Circle (169) on Free Info Card
“BEST PRICES GUARANTEED”! “FREFE

Shipping Available” Mass VHS &
Broadcast. Audio, DVD, CD Copies. Bulk Media

RNl ENGINEERING v & Dooses, oo b

Free 1-866-438-3847

you in the job . =
SeaI'Ch. c I a ss Ifl e d s FS{eOr\I'{i?eE&&c:I(i:bl::t\i/?fto broadcast test

& measurement equipment, analog &

Equipment it For information call ourtoll fiee
Rental number: [-877-438-2880

ﬁ_ w Avid | Classifieds

o o< . Delivered. Anywhere. Equipment
‘ Check out 3

‘www.dmnclassifieds.com MEDIR COMPOSER Wanted

& nnI“E HE“IAI'S WANT TO BUY - Prefer Potomac

" FIM-41 but would consider FIM-21.

800.800.1361 mnﬂ? Must he in good condition. Dick S.
Pickens 512-784-4434.

for more career
opportunities!

July 2001  broadcastengineering.com 103



EUEY 1elp wanted

BROADCAST MAINTENANCE ENGINEERS

NOW IS YOUR CHANCE TO WORK WITH THE LATEST TECHNOLOGY IN THE INDUSTRY!
CNN has an excellent opportunity for you to take your career to the next level. We are in search of
Broadcast Maintenance Engineers with experience in digital audio and video production systems. You will
play an integral role in the engineering of our 24-hour Cable News Networks.

CNN is a worker friendly environment that of-
fers a competitive salary, continuing education
and training. We offer excellent 401K match-
ing, Braves/Hawks/Thrashers tickets, free AOL
account, etc. Casual dress, 24 X 7 shift work,
opportunities for advancement. Chance to train
and work on the newest technology. A great
company and a tremendous opportunity to work

THE WORLD’S

Candidate should have an Associate
degree (or equiv.) in electronics and 4
years minimum expetience as a Maintenance
Engineer working in television. Computer and
Networking skills, and a strong knowledge
of TV systems are highly desirable. Must be
able to perform electronic repair and
maintenance to the component level. SBE

in the technology capital of the South!

NEWS LEADER

EMAIL PREFERRED, no phone calls please!

Certification a plus!
Send Resumes to: David Costar, Technical Recruiter, cnn.engr jobs(@turner.com: 250 Williams St., Ste. 1250, Atlanta, GA 30303

SENIOR BROADCAST VIDEO
TECHNICIAN: At NASA/Dryden Flight
Research Center, Edwards AFB, CA
Candidate must have 5-10 yrs exp. in
understanding  of  all broadcast
standards (ATSC, NTSC, EIA & SMPTE).
Maintenance knowledge of at least 3 of
the following systems: 3 chip ENG
cameras, BetaSP & Digital Beta video
tape machines, non-linear & linear edit
systems, microwave systems and other
broadcast video support equipment as
well as knowledge of design and
integration of production and routing
video/audio switchers and systems.
Must be able to troubleshoot and
repair to component level. Must
possess leadership skills in the
supervision and direction of video
technicians. Knowledge of ADC fiber
systems and ATM streaming helpful.
Salary Range $72-75,000. Please send
Resume and References to: Spiral
Technology, Inc. A wholly owned
subsidiary of SPARTA, Inc. 244
East Avenue K-4 Lancaster, CA 93535

FAX:661-723-13729
ENGINEERS - TECHNICIANS
All locations in the
KEYSTONE INT'L., INC.

website: keystoneint.com
ALAN CORNISH / MARK KELLY

resumes@lancaster.sparta.com EOE
Employer Paid Fees - Confidential
USA, Canada and Mexico
Dime Bank , 49 S. Main St., Pittston, PA 18640 USA
We respond to all
OI/QJ

WE PLACE
20 Years Personal Service
©
MAIL & FAX:
Phone (570) 655-7143 + Fax (570) 654-5765
Employee & Employer Inquirles

104
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MAINTENANCE ENGINEER: FOX 0&O,
AUSTIN, TX, Engineer needed to install,

maintain and repair television
broadcast equipment. Three years
broadcast maintenance experience

required. Sony Betacam SP experience
required. News station and transmitter
background helpful. Need creative
individual to help with our upcoming
DTV conversion. Associates Degree,
SBE certification desired. Send resume
and cover letter to Human Resources,
FOX-7/KTBC, 119 E. 10th Street, Austin,
TX  78701. Ref. position title on
envelope. No phone calls, please. EEO
Employer.

TRANSMITTER ENGINEER - WSMV-TV,
Meredith Corporation in Nashville, Tn. has an
immediate need for a fulltime engineer to
replace a retiring transmitter engineer. Must
have a minimum of 5 years experience
repairing transmitters. Background in studio
repair would be a plus. Send resumes to the
following address; Human Resources
Department, WSMV-TV, 5700 Knob Rd.
Nashville, Tn. 37209. EOE.

BROADCAST MAINTENANCE ENGINEER:
Broadcast Engineer needed for National News

Network in Washington DC. Extensive
background in  broadcast equipment
maintenance. Team  leader, minimal

supervision, good communication skills. min
5 yrs experience. Digital knowledge a plus.
Competitive salary and excellent Benefits.
Fax resume, letter c/o Eng. Manager 202515
2217. Email John.Cunha@turner.com

Invest your
advertising dollars
where your
prospects invest
their time...

=

ENGINEERING

Adding a touch of
color to your
classified ad will
make it stand out!

Call Jennifer at

(800) 896-9939 for more
information.

Broadcast

ENGINEERING
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Ad Index

Page Reader

# Service#

AJA VIAEO ..o 80 145
APW Zero Cases .......occooeveveveeveiiannn 58 137
Archion ... 157
Avid Technology . 126
Bexel Corp. ..o 77 143
B&H Photo-Video ............ccceeeveene 96-99 150
Boxx Tech. ............

Broadcast Store ...........cccoeeeieieiee. 168
Calrec Audio Ltd. .......ccooveiiiiiiie 79 144

Canon USA Broadcast Lens
Charter/ABS
Ciprico
CPI/Eimac Division .. .
DDB Unlimited ..........ccocvevieieieece e

Dialight Corp. ..o 43
Dielectric
Discreet Logic
DNF Controls
Dolby Labs Inc. .

Evertz Microsystems Ltd.
Extron Electronics ............cccoceviiiiiis
Grass Valley ...
Harris Corp./Broadcast Div .
Henry Engineering
I-Bus
Inscriber Technology
ltelco
KTech Telecommunications .
Laird Telemedia
Leitch Incorporated ..
Leitch Incorporated ..
Mackie Designs Inc. ...
Maxell Corp. of America ....
Miranda Technologies Inc
Network Electronics AS ..............ccce. 95

O'Connor Engineering ... .
OMNEON ..ot
Opticomm Corp. .....ccooovviiininene. 54-55
....100
Panasonic Broadcast & Digital ............. 7
PESA Switching Systems ................... 47

Prime Image Inc................. .35
Radyne ComStream Inc. ..............c.c..... 93
Reflections in Video ................. .103
Rohde & Schwartz ... .34

Ross Video Ltd .....
Sachtler Corp. .
Scientific- Atlanta Inc
SeaChange .............
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Know thy audience

BY PAUL MCGOLDRICK

he first thing that any business

needs to do is to establish who is
going to use its products. There is abso-
lutely no point in designing anything
unless you also know the user, how the
user will want to work with it and
whether the user is going to pay you
what you think it is worth. Manufactur-
ers advertise in Broadcast Engineering,
for example, because they know the
readers make decisions in the purchase
of their type of equipment. The same
manufacturers might also advertise in a
major financial publication so that the
investment community understands the
corporate directions the companies are
taking. But those manufacturers are not
going to advertise in a comic book, for
example: wrong audience, wrong mes-
sage and wrong product.

These basic facts don’t seem to be
universally understood, however, and
particularly not in the broadcast/en-
tertainment community.

Take Internet radio, for example.
When you listen to your favorite
station — maybe because it carries
your alumni football games, or per-
haps it was where you were raised -
what do you hear in the advertising
that is appropriate for you, the Inter-
net listener? I’m sure you get com-
mercials for local pizza or a used car
lot that really is making the best
deals ever, but do you ever hear na-
tional advertising? No. They might
take a lesson from nationally syndi-
cated talk radio, which has clearly
identified that although local sta-
tions might broadcast some local
advertising, the real money is being
made by the national advertising.
Radio stations that provide a feed on
the Internet and have a statistically
significant national audience would
do well to re-think the old truism
that radio’s strength is its “local”
nature. Not true on the Internet.
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The same confusion comes across on
the TV airwaves. There are some sta-
tions that know they have national
audiences and have addressed that fact
since their inception — the name Turner
comes to mind, and WGN in Chicago
has been on national cable systems long
enough that it seems to have gotten the

their moment of fame. Was it news?
Nothing had happened of any conse-
quence, so it probably wasn’t by most
people’s definitions.

Here, station management clearly dem-
onstrated that they are ignorant of their
market. Yes, there is probably consider-
able pressure on the station to be a “local

There are some stations that have addressed
their national audiences since their inception,

but others seem to have missed the hoat.
[ e = e e

message. But others seem to have either
missed the boat or just ignore it.

A new group of superstations has
emerged with satellite TV. The four —
WPIX, KWGN, WSBK and WWOR -
have a huge following outside their
respective geographical areas, but you
wouldn’t know it from their websites.
For example, WSBK doesn’t even use
its call letters for its URL, and WWOR
prefersits New York upn9 slogan. They
address their local communities only.
They may feel that they have an obliga-
tion to their licenses, but they can sure-
ly do that at the same time as picking up
a lot more nationwide loyalty. It is an
incredibly wasted opportunity.

The ultimate lack of recognition of
the product that these stations carry
was probably demonstrated by KWGN
inDenver. On a recent Saturday evening
the station pre-empted the penultimate
episode, ever, of Xena, Warrior Prin-
cess to carry live pictures of crowds
gathering in downtown Denver after
the Stanley Cup Final. This was not a
riot situation, just a bunch of people
gathering in the streets — crowds that
probably increased in size when the
live coverage by this and other Den-
ver stations encouraged them to seek
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news” outlet and they have a particular
percentage of the audience targeted for
advertising, but the people who tuned in
to that station at that time on that Satur-
day were not people looking for news of
downtown Denver or hockey results. I
would bet, however, that they were frus-
trated —and that’s not a good way to treat
your viewers, especially when they have
the choice of watching the same pro-
gramming at another time on one of the
other super UPNs or WBs. In fact, the
satellite audience that was potentially
ticked off by the ego-news coverage of
the station is clearly in excess of the
population of Denver.

If you’re taking advantage of new
technologies, be they streaming radio
or satellite broadcast, to reach an au-
dience beyond your own area code,
you’d better work on establishing
whom your new constituents are and
what their demographics are. Then
work out how to deliver a product that
they want and yourself the advertisers
to best support it, or you might as well
be taking out space in comic books. B

Paul McGoldrick is an industry consultant
based on the West Coast.



Thank you to all of our friends

in the Television Industry!

We Are Here.

e chneley, y We, at Videotek, thank the television industry for recogmzing our signivicant achievements!
oyyieed Having Jeen honored with several presigioJs awards for cur advanced technology in

Unattended Network Monitoring genuinely defines Viceatek as the world leader in test and

measurement. We are most grateful for yo.r product saggestions and continued support.

2001

2001

1999

1999

1999

BE Pick Hit Award for the SOM! SQM solves 24/7 signal quality monitoring
concerns with real time alarm and logging.

TV Technelogy Award for the STM-350! Tre STM-350 st-eaming video unit
extends user’s ability to view real time wavzforms, vector, video and

audio disglays.

BE Pick Hit Award for the VTM-400HD! The VTM-400HD extends the papular
VTM series features with a High Jefinition slatfcrm.

SBE Technology Award (Praduct of the Year) for the SpyderWeb! The
SpyderWeb software enables centralized monitcring and remote control of
multiple \TMs.

Emmy Winner for the VTM-200! The VT-20) displays waveform, vector and
picture audio on a single SV3A.

So, find out for yourself what hundreds of leading broadcast facilities already know —
when you need dependable Unattended Network Moritosing solutions — WE ARE HERE.

Call Videotek Today!

People Who Use Videotek Think Clearer.>”

= VIDEOTEK"

B A Zero Defects Company

Toll Freec 800-800-5719 www.videotek.com
Direct: 610-327-2292
Circle (1C2) on Free irfo Card
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Command Control System
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Wind ‘kased software provides customizable

monit 2 with real-time command and control
Netwo¥ id component topology manageme,
for the [pment on your network
CentraliZE@llor distributed monitoring of
equipme your network ;
Remote co f.all CCS comp B with

specific contra aameter: settings

for each device ¥ —

Configurable alarm notification for CCS or SNMP
devices on-screen, to a database, or by email.

Secure access to network resources by user
groups and individual settings.

Canada +1 (416) 445 9640 USA East +1 {800) 231 9673 USA West +1 (888) 843 7004 Europe +44 (0) 1344 446000
Hong Kong +852 2776 0628  Australia +61 (2) 9939 3355 Japan +81 (3) 5
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©LEITCH.
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Mon_toring your system is as vital as monitoring your
healla. After all, maintaining stable signals is essential to
your livalihood
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\riLot

So make an appointment with Pilot™, the
foremost expert of our unprecedented
Command Control System (CCS). Pilot is on
duty 24 hcurs a day so you will stay informed, make sound
decis ons — react quickly.

Like having your own personal physician, Pilot will provide
monitoring, diagnostics and control for devices on your
network — ensuring that your system always maintains a
clean bill of health.

With Pilot at the heart of your system, you'll never miss a beat.

Circle (103) on Free Info Card

www.leitch.com
1-800-231-9673

423 3631 Brazil +55 (11) 3151 5093  Latin America +1 (305) 512 0045



