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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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Maximize Your Camera’s Performance.

Canomn «knowHow"

Canon and Canon Know Hew are trademarks of Canon Inc. ©2001 Canon USA, Inc



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
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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.
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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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a complete LED solution. As a solid-state device, it is resistant to shock and

vibration and creates no measurable EMI or RFl. The unique design also assures

optimum performance while minimizing ground-lighting effect. The L-864

beacon is ETL-certified to FAA specifications and also meets Transport Canada

and ICAO Annex 14 standards. So, any way you look at it, this is one light that won't keep you
@ awake at night. Circle (157) on Free Info Card
‘)”smé q 5 o
Fp— For more information, contact Dialight: 1-800-835-2870, ext. 73;

fax: 1-800-327-4146; or visit www.dialight.com

©2001 Dialight Corporation. All rights reserved. ENERGY STAR and the ENERGY STAR certification mark a Roxboro Group company
are registered U.S. marks.




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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Circle (128) on Free Info Card

44

broadcastengineering.com

July 2001

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

azuaanozanaQve

N

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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A GRASS VALLEY GROUP

This feeling now comes cleverly disguised as the
industry’s first no-compromise shared storage solution.

Compromising stinks. Unfortunately, most shared-storage solutions force you to choose. Between access
to high-quality video and the tools you need to manipulate that video. Between proprietary shared storage
and the most efficient production workflows. Between supporting your business today and being ready for
tomorrow’s big revenue opportunity. Even between shared-storage itself and easy migration to HD.

No more tradeoffs. The Grass Valley~ Media Area Network™ (MAN) real-time, shared- storage option for
the Emmy winning Profile® line simultaneously provides access to standard Windows NT®-based tools
and to broadcast-quality video record and playout from Profile devices. It gets networking compatibility
issues out of the way so you can extract the most efficiency from your workflows—from ingest, editing,
and browse to Web publishing and transmission. Oh, and it provides an easy transition to HD.

Media asset management. Remote monitoring and diagnostics. Streamlined Web publishing. And the peace

of mind that comes with being prepared for your next big opportunity—whatever that may be. It’s all part

of the Grass Valley MAN. We're sure you'll find it all very refreshing.

©2001 Grass Valley Group. All trademarks and registered trademarks are the property of their respective companics. NIEDIA WITHOUT BOUNDS SOLUTIONS
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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
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