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How Do You Handle
DT\ Surround Sound
and TV Stereo
- atthe SAME TIME?
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withONE FINGER!

The TV-1000 Live Television Audic Console
from WHEATSTONE CORPORATION.

With 5.1 + 2 Surround Sound.
% VWheot tone

600 industrial Qrive, New Bern, North Carolina 28562
tel 252-638-7000/fax 252-637- 1285 /sales @ wheatstone.com
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Running digital and analog can be tough.

Good thing there’s geeks like us.

Sure, some broadcasters call us industry geeks. Others call us industry experts. But
it's all the same to us. Because when it comes to the chaos of adding digital while
maintaining a profitable analog operation, we're the geeks you need. Harris is the
most experienced, most reliable choice for analog and digital operation. We've
delivered more DTV transmitters, encoders and support equipment than any of our
competitors, with expertise that has built a reputation for reliability.
A reputation that carries over to our systems integration work, whether you're adding
DTV capabilities or building from the ground up. So when analog and digital collide,

call us. Because whether we're experts or geeks, we’re still Harris. And we can help.

1-800-4-HARRIS ext.3032 = www._harris.com/communications
Circle (104) on Free Info Card
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Panasonic OVCPRO

OVCPRO 50 S0Mbps
DVCPRO PROGRESSIVE

DVCPRO Y]

Digttal HD Video Cassette Recorder Nm}m

e e ————

Could you imagine using a system that lets you shoot with the
economy of standard definition today, yet plays back programs
in HDTV tomarrow? We bet you can!

Panasonic offers an entire range of DVCPRO camcorders... from th
AJ)-PD9OOWA for shooting 480 Progressive for documentaries to the
AJ-D910WA DVCPRO 50 for field production... from the A)-D810A
2/3" DVCPRO for news to the AJ-D215 for weddings and events.

For more information on DVCPRO, DVCPRO 50 or

DVCPRO P products, phone 1-800-528-8601

(enter product code 2}

Whichever Panasonic DVCPRO camcorder you shoot with, you're
building a digital program archive on a compact 1/4" cassette for
later HDTV transmission. Panasonic’s new DVCPRO HD studio VTR
is capable of playing back any 525 line resolution DVCPRO cassette
with either 10351, 1080i or 720p HDTV resolution videa outpult.

Now, with a clear way to protect your financial investment in digital,

WHAT ARE YOU WAITING FOR?

WwWw PANASONIC. COM/ BROADCAST

Panasonic
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We’re the recipe

for broadcast success.

| The most complete broadcast enterprise-wide solution is L_outh.

Come taste for yourself. Visit www..louth.com
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as the Profile XP Media Platform,
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Do you remember?

The year 1988 ended with

Feature Articles Reader Resources news of new UHE tube
* Editorial calendar technology being implented That's i s
® Adi i What's in store
Departments e at several stations. Name the - for 1989?
New Products & e = station that was using it as of
Reviews Questions? Contact: December, 1988.
Classifieds/Joh Jim Saladin Send your answer to
lassifieds/Jobs jim_saladin@intertec.com brad_dick@intertec.com
] 913/967-1905 fax Correct entries will a
Marketing/ Broadcast Engineering

Advertising T-shirt.
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Waiting for HD

Have you ever seen Samuel Beckett’s play Waiting for Godot? The play revolves around two
characters, Vladimir and Estragon, who spend their lives waiting for something that never
comes. They think they’re waiting for Godot — to them it’s just a guy — to arrive. These two laughable
and despondent, characters alternate berween excitement that Godot is coming and disappointment
that he may never show up. At the play’s end, they’re still waiting. Are you one of the hundreds of
stations still waiting for HDTV to show up — or worse, betting your future that it never will?
The implementation of HDTV is proving far more difficult and politically controversial than many
of us thought. As our research shows (see page 16), a third of the commercial TV stations have yet
to even apply for a DTV construction permit. How's that for noncommirtal?
Some stations apparently believe that the FCC’s deadline isn’t

going to hold. Managers and engineers I've talked with say that the
Conmmuission can’t make the schedule stick. These stations continue
to wait, believing that the deadlines are too optimistic and will be
extended.

Also, many believe the COFDM controversy has further added
to the likelihood that DTV will be delayed. People remember the
format battle between Bera and VHS. Station managers and
engineers don’t want their facilities to be casualties of a similar
war.

Finally, CEMA and the set makers, once vocal proponents of HD,
have been strangely silent this year with regard to promoting HD.
On the other hand, ABC and CBS have just started to promote their
HD activities. In my view, if anything’s going to make HD take off
it’s sports, and ABC’s Monday Night Football could certainly turn
the tide. But is that enough?

I recently asked some industry leaders how they see this situation
playing out. The consensus was that DTV is going to happen with or without broadcasters. If stations
don’t build for DTV, cable and satellite will. Those I talked with didn’t see an extension coming from
the FCC. The Commission simply isn’t going to allow stations to delay the process. If stations don’t
build, they’re going to be out of business.

A venture capitalist recently summed it up this way. Some stations will continue to wait on DTV,
hoping they can do what they’ve always done, play commercials and bill clients. “They’re goners,”
he says. For these stations, he suggests they just sell now, and that there’ll be plenty of folks like him
who’ll be willing to buy those channels and build new facilities. “I'll take every megahertz of
spectrum I can get my hands on,” he says. Clearly, where some stations see objection, he sees
opportunity.

S0, as some broadcasters wait for Godot, the DTV clock continues to tick. Be careful though. Playing
a waiting game could be a tatal mistake.

Brad Dick, editor

Send comments to:
direct: brad_dick@compuserve.com
website: www.broadcastengineering.com

Broadcast Engineering  October 1999
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Expanding Horizons At...

NBC
PBS Public Broadcasting Service
WFLD FOX-32
WTOG-TV
WooD TV
MTI/The Image Group
Behaviour Communications Inc,
. Optimus
', Charlex Inc.
Lt TVA
'L-/ # KN Inc,
 Broadeastiny Union
¥gic Media Company,

Europ .'
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Expanding Our Product Line...
Symphonie Frame”

# Modular 4RU frome
# Mix up to 16 video/oudio modules
# Built-in reference distribution # Logo Generators

el # Built-in serial port rentote control & MUX/DEMUXs
# Frame Synchronizers

imaging Modules -

~ Digital video/audio

# Hot-swappable redundant power supplies

encoders, decoders, converters, DAs

- We've Expanded Our Universe...

The 1maging Series Of Digital Video & Audio Interfaces

Expanding Your Choices...

/0 Total Simplicity
16 independent modules in @ Symphonie frame

/2 Total Integration & Modularity
Install any videc and/or audio module’ ™

in any Symphonie slot
72 Total Breadth Of Range
Over 40 video & audio in ta choose from

#2 Benchmarked Performance
Chosen in evoluation after evaluation

22 Field Proven
Over fifteen thousand units sold

/2 Easy To Manage
Advenced manogement and control

Tel. 514.333.1172
Fax. 514.333.9828
St-lawrent,{Qc})
(anada

www.miranda.com

1-800-224-7882
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If you think the new Kalypso Video Production Center™ is just another switcher, take another look.

Kalypso is a feature rich, integrated video production center that gives you unprecedented levels of keying
and compositing power with two new features available exclusively from the Grass Valley Group.

First, the DoubleTake™ split M/E technology lets you divide the four keyers in each M/E between
two separate background transitions — you get the power of eight M/Es in a four M/E switcher.

Then there’s Flexikey™— the industry's most flexible clean-feed system. It gives you the ability

to create two simultaneous, customized productions using any combination of backgrounds and keys
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THE KARALYPSO VIDEO PRODUCTION CENTER
WILL HAVE YOoOU DoING A DOUBLETAKE:.

DOUBLETAKE SECONDARY COMPOSITING
Divide the four keyers in each of Kalypso's

four M/Es between two separate background

transitions for double the power.

from any combination of M/Es. Making it easy for you to add a secondary client to your live productions.
With a built-in DVE and run-time device control for Profile® SMS 7000 routers, VTRs and other external

divices, everything you need for advanced production is right at your fingertips. Even better, Kalypso does

it alt within the legendary Grass Yalley Group interface that thousands of technical directors know and love.
Take a fonger look at DoubleTake and atl the other

leatures of Kalypso. Visit www.grassvalleygroup.com,

ot catl tofl-free, | 800-835-8433, extension 9946,

Circle (115) on Free Info Card


www.americanradiohistory.com

Reader Feedback

-

iﬁﬂiﬁal Sets

Satmiite Covtr =

L C T B O P TR

Ancillary audio

Dear Mr. Robin,

After reading your article on ancillary
audio darta in the May issue of Broad-
cast Engineering magazine, | have sev-
eral questions.

The original audio/video data has a
specific lip-sync relationship. How does
this translate into the embedded audio
data within the SDV signal?

In Figure 3, the audio data packet is
shown consisting of 19 words with an
ancillary data space of 268 words. If
there are eight total AES/EBU channels
thatcan be contained in this space, then
this gives a total of 152 words — leav-
ing a spare capacity for furture dara. Are
there any plans to use this space?

Finally, on p. 46 you mention that
subsequent horizontal blanking inter-
vals wiltaccommodate frame § of datas-
treams 1 and 2, etc. 1 assume that the
VANC area does not contain any AES/
EBU multiplexed dara. Is this correct?

1 look forward to hearing from you.

Regards,

Davin HARGREAVES

FreeLANCE PrOJECT MANAGER /
SysTEMS ENGINEER

ENGILAND
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Michael Robin responds:

You raise some interesting questions.

Audio embedders include a delay of
the video signal to match the audio
signal delay, which is introduced by
the formatting of the AES/EBU datas-
tream into embed-
ded audio packets.
A similar video de-
lay is used in the
de-embedder. No
lip-sync problems
occur in the embed/
de-embed process.
It has to be realized
that audio embed-
ding works best as a signal distribution
{not production) process. De-embed-
ding the audio for additional video
and/or audio processing is not recom-
mended as it will generate lip-sync
problems that are usually unpredict-
able and difficult to correct.

The combined VANC and HANC
available data space is of the order of
55Mb/s in the 525/60 scanning stan-
dard and 57Mb/s in the 625/50 scan-
ning standard. Given that one AES/
EBU darastream (two audio channels)
equals 3.072Mb/s, it means that eight
AES/EBU datastreams (16 audio chan-
nels) equal to 24.576 Mb/s. Embed-
ding this datastream into a 55Mb/s
datastream leaves an unused available
dara space of about 30Mb/s for other
possible uses.

The choice of the type of data to be
inserted in the blanking interval is left
to the user. The only constraint, other
than the presence of an eight-word
header and a one-word check sum tor
each ancillary data packet, is that the
ancillary dara inserted in the HANC
dara space does not exceed 255 data
words.

The sole requirement is for the de-
coder to correctly identify the embed-
ded dara. There are unfortunate occa-
sions where one manufacturer’s de-
embedder is incompatible with that of
another manufacturer. The decision
on the nature of the embedded ancil-

October 1999
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lary dara is left to the user. The most
popular use is audio embedding, but
other types of signals, such as timecode
and EDH as well as future user and
control data, can be carried in addition
to or instead of the audio information.

Finally, the SMPTE standards specify
that the ancillary audio data be embed-
ded in the HANC data space with an
accuracy of 10 bits per sample. The
VANC data space can accept only eight
bits per sample in order to match older
equipment manufactured before the
standards existed. This is one of the
reasons why digital audio data are not
embedded in the VANC.

1 hope 1 have answered your queries.

This month’s T-shirt
winners:

Last month’s question on digital tape
formats created lots of interest. Here's a
partial list of winners:

o Gary Blievernicht, Michigan Srate
University (Congratulations on the most
complete answer received.)

¢ Henry Rue

¢ John Tonti

¢ Carlton David, Johnson-Davis

Broadcasting

¢ John Krebs

¢ Phit Hejtmanek, WIVS-TV

¢ Dan Large

¢ Alan Smith, All Occasion Video

Have you won your Broadcast Engi-
neering T-shirt? See page 8 for this
month’s Freezeframe question. Correct
entries receive a “digital” Broadcast
Engineering "1-shirt.

Wanted:
Technical

Writers

Contact Brad Dick,
Editor.
913-967-1737
brad dick®intertec.com
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Looking for Sapphires, Opals and other

MPEG-2 gems? We have the map.

Just tollow us. Our MPEG-2 products offer unmatched quality and flexibility. They're available as complete
system solutions or single key products. Plus our “open solutions” approach means that we can satisfy all of your
ATSC MPEG-2 needs. We look at MPEG “bits™ as broadcasters” bucks. And no one uses them more efficiently
than THOMCAST.

Opal

Two-Time

N:\BYY

Award Winner

Introducing ATSC MPEG-2 products from THOMCAST.

* Opal - IP to MPEG gateway. ATSC- and DVB-compliant data broadcasting solution.
Award-winning product bridges the Internet and DTV. Powered by OpenMux.

® Pearl - ATSC PSIP manager is compatible with transport streams from any
ATSC-compliant encoder.

* Sapphire - MPEG strcam servers are ATSC and DVB compliant. Single and multiple
program transport streams. Time delay option. Versatile and user friendly.

* Amber - MPEG stream processors including remultiplexers with PSI, PSIP and
SI table management. It even supports scrambling to protect your treasure.

* Amethyst - Automated transport stream redundancy switch. If it’s
important, back it up.

* Turquoise - Interface adapters that connect the world. SMPTE 310M,
DVB-PI ASL, M2S, DVB-P1 SPHLVDS and ECL) formats.

Together with the new standard in performance from DiviCom."

High dcfinition and standard definition ATSC encoding systems from DiviCom.
A truly open, flexible solution. Fewer bits for berter pictures.

Don't go in circles looking for MPEG-2 products. Conract Thomecast Communications, Inc.
at 104 Feeding Hills Road, Southwick, MA 01077, Tel: (413)569-0116,
Fax: (413)569-0679 or Web: www. THOMCASTcom.com.

- THOMCAST

Mare than signals - solutions
Comark cos Comwave
Circle(112) on Free Info Card
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% CiviCom
N899

Award Winner
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Beyond the Headlines

DTV deadline looms

BY LARRY BLOOMFIELD

Proha bly the most pressing date on
the “things to do” calendar in the
world of television broadcasting is
Nov. I.

This 1s not just another date on the
calendar; it 1s a significant milestone
on which several important events will
be observed in the FCC’s DTV transi-
tion schedule. This is the end of the
second phase for commercial stations
affiliated with the four largest ner-
works in the top 30 markets to be on
the air with their digital signals — 120
stations in total. This is also the dead-
tine tor the remainder of commercial
stations, approximately 1109, to ap
ply tor a DTV transmitter system con-
struction permit.

Network affiliates in the nation’s elev-
enth through thirtieth markets, must be
on the air with digital transmitter sys-
tems or have a contirmed extension by
Nov. . Ot the nearly 80 engineering
managers contacted who are members
of this second wave group, most are
either on the air or will be by the dead-

FRAME GRAB

line. But not everyone will make it. About
14 percemt reported they are not ready
and cited equipment delays, tower work/
relocation problems and even some local
regulatory issues as major factors in their
tardiness. Additionally, several instances

Another instance causing serious de-
lays in some markets are when local
governments try to impose local restric-
tions, as is the case in the Denver market.
(See BE September 1999, p. 14.)

Other instances of bureaucratic delays

Many engineering managers have little
expectation of doing much more than passing on
network feeds in whatever flavor they are

received.

of FAA inconsistencies were mentioned.
The FAA has certain ceiling criterion
that must be observed in the erection of
structures, which includes towers of any
kind. The ceiling criterion excludes ex-
isting buildings and does not accommo-
date the FCC's timetable. John Morgan,
the FCC’s assistant chief engineer for
video, said the FCC and the FAA do not
coordinate many of their efforts.

A look at the issues driving toc._iay's technology
Video servers high on the buy list

Video servers are used for both SD and HD applications.

50%;

SDE HDm

40%
30%

2001

2000

Parcent planning purchase in year shown
SOQOURCE: SCRI International www.scricnim sori@ scrirsm

1999
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2002 don't

know

2003+
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include San Diego. KGTV is one of the
stations with transmitter facilities on
Mount Soladad, near the posh communi-
ty of La Jolla, north of metropolitan San
Diego. The station needed a special power
transformer, which was avajlable from a
transmitter manufacturer. The transtormer
1s part of a larger, UL-certified unit. How-
ever, a local building inspector insisted on
UL certification of the individual device
even though he knew nothing about its
role nor was he qualified to make such an
assessment. KGTV, at considerable ex-
pense, had the unit certified. This instance
of local governmental bureaucracy is typ-
ical of several stories uncovered in re-
searching this report.

The Fox affitiate in San Diego makes for
an interesting situation in the overall plan
of things. Although their studios are locat-
ed in the U.S., the transmitter, operating
on NTSC channel 6, is situated on a hill
just south of the U.S./Mexico border.
XETV does not have to comply with the
U.S. DTV migration schedule. Even so,
Bob Taylor, vice president and chiet finan-
cial officer, said the station is making every
effort to voluntarily comply and should
be on the air with XETV-DT on or shortly
after the U.S. Nov. 1 deadline.

Construction issues can also cause de-
lays. “Biggest of the problems, in and
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DV 8:DV12.
ertéctdalance despite the

...of electronic reporting.

Compact digital cameras have
become hugely popular. They
are fast, light and highly
versatile. But do they ensure a
smooth take? How do you
prevent vibration? What about
fast panning? Special
applications? Or shooting in
dreadful weather conditions?
You'll find that Sachtler provides
the support you never had
before for a digital camera.
And including all the things you

expect from Sachtler: fluid
damping in five steps, touch and
go for speedy changes of
location, and highly sensitive
counterbalance - also in five
steps. )

You need to use a heavy lens?
Or a lighting system? DV 8 and
DV 12 have a carrying capacity

of up to 10 kg/22 Ib and 12 kg/26 Ib.

Even fast panning won't spoil
your report.

DV 8. DV 12. Because you have
s0 much to report.

Circle (106) on Free Info Card
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sachtler

corporation of america

55, Nerth Main Street, Freeport NY 11520
Phone: {516) 867-4900

Fax:  {516) 623-6844

www.sachtier.de

3316, West Victory Blvd., Burbank. CA. 91505
Phene: (818) 845-4446

Every scene is seen better

with a Sachtler.
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around the Gulf Coast and Florida, are
tower issues,” says Frank Torbert, chief
engineer at WKMG-TV in Orlando, Fla.

“My biggest challenge is to overcome
building a new tower. 1 believe Qrange
County, Fla., has probably the most re-
strictive ordinances in the country when it
comes to tower structures. I don’t believe
any of the stations in our market will meet
the Nov. | deadline,” Torbert said.

Stations face the additional hurdle of
construction times and delays, Tobert
said. “Tower companies are quoting no
less than 300-day schedules to be up and
running. Zoning issues must be dealt
with,” he said. “Once the towers are
delivered, with construction time and
the unforeseen, the project could extend
to well beyond a year; maybe to nearly
18 months.”

The FCC’s schedule requires 120 sta-
tions to be on the air by Nov. 1. Not to
be forgotten are the unaffiliated stations
who have voluntarily leaped ahead of
the overall schedule and braved the dig-
ital television waters. The hype out of
Washington, D.C., is that these 120 sta-
tions in the top 30 markets will reach
nearly 80 percent of the viewing public.
At face value, that figure appears overly
optimistic. Seventy percent of the view-
ing public currently receives signals
through cable; however, many cable com-
panies are unprepared or unable to carry

digital signals.

Currently, there are fewer than 100
digital stations on the air. However, after
interviews with many of the engineering
managers in these top 30 markets, that
number will be close to the rarger by
Nov. 1. For those who can’t make the
deadline, for whatever reason, waivers
or extensions must be filed.

What will you transmit?

When asked, many engineering man-
agers have little expectation of doing
much more than passing on network
feeds in whatever flavor they are re-
ceived, standard definition, high defini-
tion — 720p or 1080i. Locally originated
material will be upconverted for broad-
cast. Few engineering managers contact-
ed were anticipating multichannel trans-
mission in the near future.

ABC and Fox are fairly locked into
720p, and CBS and NBC have chosen
the 1080i route. With the exception of
Fox, each network plans some regu-
larly scheduled HD programming with
“specials™ added for spice.

Compared with the first 10 markets,
the network-affiliated stations in the next
20 markets, must be on by Nowv. 1.
Applications for their construction per-
mits were due in at the FCC back on
Aug. 3, 1998.

There area number of stations through-

Construction to be Requested an extension/
Market On Air completed by Nov. 1 faces ragulatory delays
Houston KHOU : KRIV , KPRC , KTRK
Seattle-Tacoma | KOMO , KING | KCPQ , KSTW
Cleveland WEWS, WOI0, WJW, WKYC |
Minneapolis-St. Paul KSTP, WCCO, KARE WFTC,
Tampa - St. Petersburg WFTS, WTSP, WTVT, WFLA
Miami - Fort Lauderdale| 1 WPLG, WFOR, WSVN, WTVJ
Phoenix i KNXV, KPHO, KSAZ, KPNX
Denver KMGH | KCNC, KDVR, KUSA
Pittsburgh WTAE | KDKA, WPXi WPGH
Sacramento KOVR, KTXL, KCRA KXTV
St. Louis KMOC , KTVI, KSDK KDNL
Orlando WFTV , WESH WKMG , WOFL
Baitimore WMAR, WJZ WBAL WBBF
Portiand KATU KOIN, KGW KPDX
Indianapolis WISH, WTHR | WRTV, WXIN
San Diego | KGTV, KFMB , KNSD XETV
Hartford - New Haven ' WTNH WTIC, WVIT WFSB
Charlotte, SC WBTV WSO0C, WCCB, WCNC
Raleigh - Durham WRAL | WTVD, WNCN , WFLF
Cincinnati WLWT WCPQ, WKRC, WXiX

Table 1. Network affiliates in the eleventh through thirtieth markets are required to begin
broadcasting digital by Nov. 1. While few currently offer digital transmissions, approxi-
mately 120 stations across the U.S. are expected to be offering DTV by November.
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out the 211 markets that do not have to
be on the air with a digital signal until
May 1, 2002. Some of those have volun-
tarily stepped into the digital arena. There
should be no less than 120 stations in
dual operation by November even with
those who have filed extensions.

Surprisingly, there are a few full-power
commercial NTSC stations that do not
have tofollow the FCC'stransition sched-
ule. The earliest these stations would
have to make the change to digital would
be by the 2006 cut-off date. The FCC's
Morgan explained that new NTSC sta-
tions granted construction permit or li-
cense on or after the adoption of the
Fifth Report and Order on April 3,
1997, have not been granted a second
channel for digital use. The FCC was not
able to provide the exact number of
these stations as the number fluctuates
from week to week as new stations come
on line and CPs are granted.

For more than 700 full-power com-
mercial television stations who have not
filed anything relating to DTV to date,
there probably aren’t many valid rea-
sons to be in that position. Everything
needed is available on the Internet on the
FCC's website at www.fcc.gov.

Lauren Colby, an attorney in Freder-
ick, MD, who practices communication
law before the FCC, said, “The possible
problems are not worth the hassle of not
filing on time if the station wishes to stay
in the television broadcast business.

“The Communications Act, part 309 is
rather clear on what will happen to
channel allocations that are not properly
maintained or sought after,” Colby said.
“Things that are spelled out in the Act
are rather inflexible such as: ‘A televi-
sion broadcast license that authorizes
analog television service may not be
renewed to authorize such service for a
period that extends beyond December
31,2006." With respect to the FCCrules,
however, extensions and waivers can be
requested providing they don’t go be-
yond the limits of the Act.”

The bottom line is this: file. Those
stations with valid reasons for not filing
on time should submit their applica-
tions, then ask for an extension. The
people responsible for getting the DTV
license filed at these stations should at
least file the Checklist, which consists of
pages 17, 18 and 19 of FCC form 301,
dated May 1999. Go with the best infor-
mation you have at the time of filing.®
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“The CHOVINOUS TELUTN 0N Investment
($33 million) has proven the value and performance intrinsic to JVC’s
design of DIGITAL-S"—FOX Television » “JVC’s KY-D29 camera and
BR-D40 dockable recorder are 2 Winning combination for pic-
ture quality—whether shooting a Major League Baseball game ora TV
commercial”—Andrew Bicknell, Director of Engineering KNWS-TV,
Houston, TX * “DIGITALSS is a well-documented performer with

roven ability to scale Up eom santard e
son formas to PG AE[INTLION *— Tromes 1. schenc
General Manages, WRAZ-TV, Raleigh, NC

I Rarely; has one video tape format inspired so many words.
ﬁ “Our experience with DIGITALS has [ exceeded our

EXPECLALLONS—in both quality and reliability’—Denis /. Roche,
Vice President of Engineering and Operations, EABC-TV, Fort Lee, NJ
* “The ura!; _sz of our DIGITAL-S recorders is
I 7 /) ; 3 1{ {:‘ f‘;:_."f_.- _;";. One of our recorders has over
10,000 hours on the original heads—unbelievable!
—Ted “mall, Director of Engineering KFXK-TV, Longview-Tyler, TX
* “DIGITAL-S isan fcredible 100l in wdays competitive age”—
Robers Baker, Chief Engineer, TCI Media Services, Monterey Bay, CA
* “We purchased DIGITAL-S because it is per ectly
SUILEA 1o meer the fvare demands of DTV"—Mast Tuter
Seation Maagagen, XFTL-TV, Oakland, C4 + “The DICLULTE

UHa if f}! of DIGITAL-S rzvals the most expensive
dsgital systems™—Ken Tofanelli, Chief Engincer, WEEK-TV, Peoria, IL
* “DIGITAL-S provided us with an €A4S) upgmde path and
has allowed us to achieve extremely high quality digital video at an
affordable price_Rosern sciafini; Presidens, Multi Image
Group, Boca Raton, FL

o e e g e R IR

. = Ef 5 DIGITAL BRQADCAST
| F—— SYSTEMS GROUP

D!GJI:%L—S www.digital-s.com

1-800-JVC-5825
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Teralogic introduces
STB chip

TeraLogic has developed a chip which
may make it possible to have afford-
able digitat television in time for this
vear’s Christmas shopping season.

The Janus chip will take any of the 18
ATSC formars and deliver
the menu-driven selected
output, in the format se-
lected, to a PC screen. By
using the appropriate aux-
iliary output on the back
plane, the unit is also ahle
to deliver both a birstream
or video to a digital-ready
TV set in any of the ATSC
formats or downconvert | ¥
the material so it can be
viewed on an NTSC set. In
addition to a PC, TeraLog-
ic has demonstrated the
output of its device into both a Sony
projection system and a Pionecer thin
panel plasma display. Although the au-
dio demonstrated was stereo, the com-
pany said the device is capable of Dolby
Digital AC-3 audio as well.

ATSC
(Terrestial)

formats.

NISC | OTV funer
(Canie) ™

Audy

What makes this technology of partic-
ular interest and possible use to broad-
cast engineers is that this device makes
for an inexpensive means of monitoring
the output of a digital transmitter plant.
Although wartching HDTV on a PC
may seem like television heresy rosome;
it could have an application in control
room environments where space is lim-

HD Anaiog AGE/YPDPy Video Out
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Teralogic’s Janus chip is capable of converting 18 ATSC formats for
viewing with a set-top box or on a PC screen. The chip also contains a
line doubler and video scaler that can upconvert NTSC video to HD

ited. When coupled with a tuner and
other devices, the device also makes for
a low cost piece of test equipment.
Teral ogic is a chip developer and
supplier. They are partners with other
companies including Hauppauge, MGl

The only thing this hybrid
doesn’t do is make your coffee.
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Software, Microsoft Corp., NDS,
NVIDIA Corp., Philips Semiconduc-
tors, Ravisent, $3 Inc., Santa Barbara
Software and Videon.

Teral.ogic's partners hope to have a
set-top box available by nextyvearand a
PC card for Windows 98 by Christmas.

Teral ogic has also demonstrated the

Janus’s on-chip line doubler and video
—— scaler, which they used to
show how thev can upcon-
: vert native NTSC video
streams to a HD video for-
mat. Native NTSC (such as
cable TV) displavs 150,000
pixels per frame. The Janus
chip can deliver the more
than two million pixels
available 1n a 1920x1080
imterlaced picture. Most
display devices, including a
PC are only capable of dis-
playmg abour half that
number. Inaddition to gqual-
ity digital pictures, TeraLogic’s chip will
pernur users to utilize any dara broadcast
applications that may be accompanying
the program material.

For more information visit
www. Teral.ogic-ingc.com [ ]
-
-

The new DH30 does it all.

- AES and analog inputs and
outputs

* Adjustable compressor and
expander

- Bass boost

- Adjustable caller control

- Selectable auto mix-minus

- Digital Echo Cancellation™
- Highest quality sound

- Adjustable 3-band digital EQ
- LCD menu display

- Remarkable low price

- Shipping today

Gentner

www.gentner.com
1.801.975.7200
1.800.568.9239
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liquid Assets

Those thousands of hours of video material now in
storage could be worth a lot of money. Odetics Broadcast
has a solution to help you unccver the value of your video
library - the Bowser™ Visual Asset Manager. The premier
tool for tracking and mining your video assets, the Bowser
Visual Asset Manager provides cataloging and content
retrieval from the convenience of your desktop wo-kstation.
To learn how to convert your video assets into cash,

Bowser material viewing screen

contact Odetics Broadcast today.

Broadcast

The Americas (714) 774-2200 Content Management Solutions Email: broadcast-sales@odetics.com
Europe +44 (0) 118 927-4600 Web: www.odetics.com/broadcast/
Asia Pacific +65 324-0636
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Motorola, NxtWave
unveil new 8VSB
receiver chips

he reliability and performance of

8VSB reception has been among the
chief concerns of the transition to DTV.
The poor performance of first-genera-
tion receivers, particularly with multi-
path problems, has prompted one
broadcast group, Sinclair Broadcast-
ing, to call for a choice in the modula-
tion schemes broadcasters may use.

In September, two companies, Motor-
ola and NxtWave, introduced two sec-
ond-generation 8VSB receivers they
claim are more robust and solve the
reception problems endemic to
the first-generation receivers.

Motorola’s Frank Eory, senior
principal staff engineer, said his
company has developed a new
chip that will solve potentially se-
rious digital television reception
problems with broadcasts thar use
the ATSC transmission standard,
8VSB. “This new digital signal
processing chip, the MCT2100, is
a demodulator and forward error
correction (FEC) device,” Eory
said. “lt is designed to deal with
the cacophony of multipath errors
that have very serious delays. These
are the kinds of multipath signals
that tend to most seriously impact
the 8VSB-ATSC off-air signal.
“The chip uses special algorithms
in connection with unique equal-
ization architecture to provide
clean signal reception in even the
most extreme static and dynamic multi-
path signal conditions,” Eory said. “We
designed full equalization in this chip
from zero out to 44 microseconds and
have demonstrated how it can handle
signals with up to 41 microseconds of
delay.”

The Motorola chip does not use sparse
equalization techniques, which can ad-
versely affect performance, Eory said.
“QOur chip can deal with and compen-
sate for a broad range of dynamic echo
ensembles with delays out to 41 micro-
seconds that have serious echo ampli-
tudes approaching the level of the de-
sired signal.”

Gary Shapiro, president of the Con-
sumer Electronics Manufacturers As-
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sociation, said, “We have long said the
consumer electronics industry is com-
mitted to ensuring that all Americans
have access to the wonders of digital
and high-definition television. Motoro-
la’s new demodulation chip helps us
reach that goal by directly addressing
the digital signal reception challenges
presented by urban environments.”
NxtWave Communications has devel-
oped a broadband communications IC,
which is a multimode VSB/QAM receiv-
er chip that they claim will deliver an
error-free bitstream when receiving digi-
tal broadcast signals in either an indoor
or mobile environment. What sets this
chip apart is NxtWave's use of On-Chip
Advanced Blind Adaptive Equalization.
Designated the NXT2000, the chip is a

Motorola’s MCT2100 demodulation chip is a second
generation receiver chip designed to correct multipath
errors that carry serious delays.

high-performance, multimode integrat-
ed circuit that decodes both 8VSB ter-
restrial and cable signals (such as SCTE
DVS-031,1TU-].83B,and MCNS DOC-
SIS-compliant64/256 QAM ). This phys-
ical layer device will cancel transmis-
sion channel impairments such as static
and dynamic multipath, phase noise,
adjacent or co-channel NTSC interfer-
ence and impulse noise. The chip in-
cludes a direct IF sampling as integrated
analog-to-digital converter (A/D) that
will enable the chip’s direct integration
into existing set-top boxes and DTV
chassis designs. The programmable sym-
bol rate allows for different VSB/QAM
modes without requiring any VCXOs
to drive the A/D converter.

October 1999
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Anyone who has tried to align an
antenna for DTV reception knows the
built-in “signal quality indicator™ avail-
able on the NxtWave chip will be an
extremely helpful tool. Signal acquisi-
tion is 50 milliseconds or less. Because
of the speed, the chip will allow for
rapid channel changes supporting chan-
nel surfing, which has not been possible
to date with other digital receiver tech-
nologies. Martt Miller, president and
chief executive officer of NxtWave Com-
munications, said the chip “will pro-
vide robust and dependable demodula-
tion even when the VSB pilot is de-
stroyed due to severe channel condi-
tions. The equalizer range extends from
-4.5 microseconds to 44.5 microsec-
onds, ensuring reliable signal recovery
in the harshest multipath condi-
tions typical of terrestrial broad-
cast channels.”

“The secret to good digirtal
television reception is in the de-
ployment of error-free digital
signals, Miller said. “Since that
is nearly impossible, off the air,
a device must be present in the
receiving unit that will clean-up
the signal.”

For additional information
on the Motorola chip see mot-
sps.com/.

For more information about
NxtWave, visit their website at
www.nxtwave.com

Sinclair responds

The Sinclair Broadcast Group
has been at the forefront of re-
ceptiontestson ATSC/8VSB. Sin-
clair had ready a petition for
submission to the FCC requesting that
the Commission allow COFDM be an
alternative transmission standard avail-
able to broadcasters along with 8VSB,
but it has put the petition project on
hold. On the brink of implementing
plans to distribute this petition among
broadcasters, Nat Ostroff, vice presi-
dent of New Technology at the Sinclair
Broadcast Group, said, “These an-
nouncements, coming from nen-con-
sumer set makers, need to be taken into
consideration and evaluated before any
further steps are taken with the FCC.
The fact that the work has been inspired
by background intellectual property
from The Sarnoff Corporation lends a
degree of credibility to the issue that
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must be recognized.

“Sinclair has therefore decided to tem-
porarily hold the FCC petition and in-
stead has invited the chip making com-
panies to come to Baltimore and dem-
onstrate their achievements using our
facilities and the calibrated locations
available in Baltimore,” Ostroff said.

. . LI . .

Networks eye the
Internet, interactivity

As more media services vie for viewer
time and attention, television net-
works, software manufacturers and a
few local broadcasters are finding new
ways to capture viewers' attention
through interactive services and the In-
ternet.

Would-be subscribers to the world of
interactive television are enticed with
ideas of being able to chat and play
games with other viewers, look up sta-
tistics on athletes or bios about actors,
shop for related merchandise, and lots
more.

Interactive or enhanced television is
nothing more than extra content that’s

“If the tests bear out the claims already
made for this technology then there
may not be a reason to file the current
version of our petition with the FCC.”

Ostroff is “cautiously optimistic that
these companies have found the code to
crack the most ditficult aspect of the
reception of the §VSB standard. If they

. + s s . “ s s e e »

sent along with a particular network
show. Syndicated and local program-
ming have vet to realize the impact of
such technology as it is currently avail-
able only at selected “beta sites.” Inter-
activity on the local level isn’t too far
away. The Columbia TriStar TV Group
began offering “Wheel of Fortune-In-
teractive” and “Jeopardy! - Interactive”
earlier this month to WebTV Plus users.
The interactivity aspect of the feed al-
lows viewers to provide answers while
watching the shows. The Game Show
Network could see similar interactive
programming this winter.

Local stations are in a unique position
to provide interactive overlayvs on stan-
dard 30-second spots and process the
responses. National advertisers are do-
ing this now and handling their own

can demonstrate their achievement, we
want to be among the first to say con-
gratulations.” Ostroft says that his and
Sinclair’s objective throughout this en-
tire process was to insure that broad-
casters ended up with a robust over-the-
air delivery service. o

. * e+ . . s -

response processing even though it is
very hard to implement. The biggest
problem is getting the data all the way
through the network chain. Local broad-
casters have a valuable datastream in
analog TV, as we speak, that will only
become niore valuable with DTV,

Many local broadcasters have web-
S1teS O Cross-promote various programs
and supplemental services, paying for it
with banners and click-through deals.
There are even a few who broadcast 24-
hour web interfaces for the million or so
viewers who can see them on set top
boxes or PCs. In the future, millions of
subscribers to AT&T, EchoStar, Time-
Warner, Falcon, DirecTV, Wink and
WebTV with set-top boxes and a few
TV sets will receive the web interface in
the ATVEF format.

You can’t do Sports Venues without Fiber...

On the field, on the

Only fiber can take all of your
signals — any resalution, any
bandwidth, any format - as far

- :
Whether you're gaing the distance
for broadcast, taking HDTV from

the stadium, or sharing large-screen

track, on the green, or on
the slopes ... wherever
your game is played, ) Telecast
fiber does it better.

as you want. And for HDTV fiber
is essential.

control centers between campus
facilities, the answer is fiber.

The world leader in fiher optics for hroadeasi production
(508} 734-4858 = www.telecast-fiber.com
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The look and feel of a VTR, the benefits of nonlinear disk storage.
It's the Sony MAV-555 the MPEG-2 video file server with an interface you
already know. So now you don't need to learn a whole new system to get networkable
transfer of video file material. And with its four interface ports, it allows for
simultaneous editing and recording. [t’s as easy to systematize as a VTR--simply
plug and play. The MAV-555. The video file server you already know. For more

information. visit www.sony.com/professional or call 1-800-635-SONY. ext. 555.
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Intel and NBC announced during
NAB99 a multiyear project to create
and provide enhanced multiplatform
DTV programming that will premier
this fall season. Jonathan Boltax, direc-
tor of NBC’s Enhanced Broadcast Group,
indicated that regardless of whether view-
er’s use a DTV-enabled PC, digiral televi-
sion set or “powerful” set-top box, they
will be able to watch NBC digital televi-
sion programming and receive interac-
tive content.

NBC leads the pack with alternative or
supplemental viewing with services such

as MSNBC and CNBC. In addition to

www.msnbc.com. Also, together with
Microsoft and Dow Jones, NBC oper-
ates CNBC/Dow Jones Business Video.

Other new media innovations from
NBC include interactive television in-
itiatives with Intel for NBC Intercast,
Microsoft WebTV for Windows and
WebTV Plus, Wink-enhanced pro-
gramming with Wink Communica-
tions, electronic program guides with
Gemstar and on-demand video servic-
es with Intertainer.

Microsoft has entered into a joint ven-
ture with Thomson Multimedia telaunch
aninteractive TV platform and associat-

In the future, millions of subscribers to AT&T,
EchoStar, Time-Warner, Falcon, DirecTV, Wink,
WebTV with set-top hoxes and a few TV sets will
receive the web interface in the ATVEF format.

this, they have a website and actively
seek to bring in participants to their
ongoing interactive offerings.

NBC is currently working with the
Advanced Television Enhancement Fo-
rum (ATVEF), an industry group led by
Intel and Microsoft. The ATVEF bills
itself as a cross-industry alliance of com-
panies from the broadcast and cable
networks, television transports, con-
sumer electronics and PC industries.
This group has developed protocols for
HTML-based enhanced television,
which allow content creators to deliver
enhanced programming over all forms
of transport (analog, digital, cable, and
satellite) to any intelligent receivers,
ATVEF is committed to accelerating the
creation and distribution of enhanced
television programs so consumers <an
receive enhanced television programs
in the least expensive and most conve-
nient way possible.

NBC offers several paths for Internet,
cable and other media service. It holds
equity stakes in Snap.com, CNET,
Launch Media, Talk City, iVillage, Teles-
canand ValueVision International, main-
tain NBC.com, operate NBC Interactive
Neighborhood, a localized Internet com-
munity guide service customized for over
100 local NBC stations and owns Vide-
oSeeker, an on-demand Internet video
service operated with InterVU Inc. With
Microsoft, NBC owns and operates
MSNBC, an Internet news service at
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ed services for broadcasters and TV set
manufacturers. The venture, called TAK
will offer such services as enhanced TV
programming, e-mail and Internet ac-
cess on a CE based platform, compatible
with ATVEF specifications. But it won’t
be available here in the U.S. until the
second quarter of next year under the
name eTV.

The TAK enhanced programming ser-
vice will utilize the vertical blanking
interval (VBI) as well as newer digital
technology for delivery. By providing
broadcasters with special broadcast serv-
ers that synchronize the TAK in-house
developed interactive services with TV
broadcast programming and will utilize
their own online servers for delivering
HTML-based applications. The start-
up will also operate as a dedicated servic-
es company. According to a Thomson
spokesperson, the service will be offered
by a collection of U.S. broadcasters rath-
er than by TAK itself.

CBS is also purchasing chunks of Inter-
net companies with advertising airtime.
To make itself a player in the Internet
arena, CBS has bartered almost $800
million in advertising time over the next
seven years for a piece of nine sites.

Closer to the entertainment media is
the expansion of a deal made earlier this
year with Big Entertainment. The new
expanded deal will give CBS a nearly
one-third ownership in Big. Big’s claim
to fame is the Internet site

October 1999
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Hollywood.com. CBS joins Gannett and
Times Mirror as shareholders of Big
Entertainment.

Big Entertainment owns, in addition to
Hollywood.com, bigE.com, and Cinema-
Source, a combination of movie-related
Internet businesses that are being com-
bined under the “Hollywood.com” name.
Big Entertainment is also negotiating an
agreement to acquire pkbaseline.com, a
comprehensive online film database. ®m

Send questions and comments to:
larry_bloomfield @ intertec.com

Seidel to de-
liver keynote
address at
DTV99

Robert P, Seidel, vice president
of engineering at CES, will
deliver the keynote address at
the Digrtal Television 99
conferance, Dec. 1-3 at the
Hyatt Regency O'Hare in
Rosamont, L.

Saidel's address, titled “DTV —
The Global View," will be
deliverad at 8:30 a.m. Dec. 2.
The three-day DTV confer-
ence will focus on four confer-
ence topics: Interactive televi-
sion, DTV infrastructure,
Building the Digital Studio and
Building the RF plant.

The conference will also host
a series of high-definition
praduction workshops for
producers, directors and post-
production managers, Froduc-
tion session topics include a HD
cameras, HD production toolks
and formats and HD Business
Opportunities: Real ar Imag-
ined? The production wark-
shop series is sponsorad by
Video Systems and Millimeter
Magazines.

DTW9S is sponsored by
Broadcast Engineering and
Intertec Exhilitions.

Far more infarmation on the
DTVE9 conference, call 1-800-
2BA-B606 or 1-303-741-2901 or
amail
trade_shows@intartec. com.
Information is also available at
www.dtveanferance .com.
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You don't need a ervstal ball to tell that the future of audio is surround sound. After all. it's here

right now. Millions of consumers already expect multichannel sound with their favorite TV shows
mxd movies, Sound brought to life by Dolby Surround. And by Dolby Digital for 5.1 channel audio
with digital TV. So. if you aren’t delivering programs with multichannel audio today. where will
vour audience be tomorrow? For more information on surround technologies and producets

from Dolby, visit our web site,

O Dolby

BREAKING SOUND BARRIERS

Dolby Laboratories Ine. 100 Potrero Avenue. Sun Franciseo, CA 94103-4813 ¢ Telephone 413-338-0200 « Fax 415-863-1373
Wootton Bassett. Wiltshire. SN4 8QUJ. England ¢ Telephone (44) 1793-842100 ¢ Fax (44) 1793-842101 www.daolby.com
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DTV closed captioning standards

BY HARRY MARTIN

Technical standards for closed cap-
tioning on digital television sets are
coming. A 1990 statute requires the
FCC to mandate closed captioning on
all television sets with picture screens
13 inches or larger, regardless of the
broadcast technology used. Rules for
closed captioning on analog TV have
been on the books since 1991. With the
introduction of DTV, the FCC must
now update its rules to stay in compli-
ance with the starute.

The DTV rtransmission standard
adopted by the FCC in 1996 reserved a
datastream for closed-captioning infor-
mation, but it did not provide stan-
dards for implementation. The Elec-
tronics Industries Alliance (EIA) has
since adopted the needed standards in
its EJA-708-A. The FCC now proposes
to incorporate the relevant sections of
the EIA standards into its rules.

The standards offer a number of fea-
tures that are currently not available in
analog closed captioning. The on-screen
charactersare larger, for example. View-
ers will be able to change the font,
spacing, color and screen position of the
captioned text. Programmers can also dis-
tribute captions ar different reading levels
or in different languages concurrently.

The FCC has sought comment on
whether it should require only the min-
imum recommendations of the EIA stan-

Dateline

Television stations in the
following states {commercial
and noncommercial) must file
their biennial ownership
reports on new Form 323 (or
Form 323-E for NCE-TV) on or
pefore December 1: Alabama,
Colorado, Connecticut, Geor-
gia, Maine, hMassachusetts,
Minnesota, Montana, New
Hampshire, North Dakota,
Rhode Island, South Dakota
and Vermont,
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dards, making full implementation op-
tional for each manufacturer, or, alter-
natively, whether it should mandate the
full standards in the rules. The FCC also
wants help in determining whart picture
sizes should trigger a captioning re-
quirement. Because of DTV’s wider
screen proportions, a 13-inch diagonal
DTV screen will have a smaller area
than a 13-inch analog set, and only 60
percent of the analog’s screen height.
During the transition period to DTV,
stations will transmit in both formats.
The first few generations of DTV re-
ceivers are expected to operate in a dual
mode, receiving both DTV and analog
broadcasts. The FCC has proposed re-
quiring that these receivers provide
closed captioning in accordance with
current rules when operating in the
analog mode, burt use the EIA standard
in the digital mode. Digital converters
for analog sets similarly must handle
both kinds of captioning appropriately.
These provisions would enable con-
sumers to benefit from the additional
features of the EIA standard during the
transition period, although they might
add to the cost of consumer equipment.

Private cable at 12GHz

Feeling cramped at 18GHz, a private
cable operator petitioned the FCC to
use 12GHz frequencies for video ser-
vice to subscribers. Private cable offers
multichannel video service, similar to
that of cable systems, to subscribers
who are generally concentrated in mul-
tiunit buildings. The operator typically
relays signals from its head-end offices
via microwave signals in the 18- or
23GHz bands. Both bands are heavily
shared with other services, and atmo-
spheric attenuation limits their useful
range 1o a few miles.

The FCC seeks comment on whether
it should permit private cable operators
tooperate in the 12GHz band. Current-
ly designated for Cable Television Re-
lay Service (CARS), 12GHz is used for
cable system distribution backbones and

October 1999

www americanradiohistorv com

certain broadcast relay operations. The
private cable operator requesting the
change argues this band is less crowded
than 18 GHz and offers more than three
times the range. The proposed rules
would open the 12GHz band to private
cable and to open video service provid-
ers and other video programming sys-
tem providers for CARS-type backbone
services and direct transmission to sub-
scribers’ buildings.

Uplink streamlining

The FCC announced its most recent
initiative to streamline licensing for cer-
tain satellite uplinks, with a promise of
more improvements to come.

First, the FCC will automatically grant
routine Ku-band earth station applica-
tions that propose to use U.S.-licensed
satellites for service within the United
States. Applications meeting these re-
strictions will be considered granted 35
days after the application appears on
public notice, unless the FCC says oth-
erwise. This means a grant roughly 55
days after filing, an improvement over
the present 75 days. Also, the FCC has
reduced the number of emission desig-
nators required in applications for dig-
ital systems. Applicants now need spec-
ify only the emission designators for the
lowest and highest bandwidth for each
class of modulation. The licensee will
then be authorized to operate at any
bandwidth within these limits, without the
need to file modification applications.

Possible furure changes under discus-
sion include post card renewals, man-
datory electronic filing, longer license
terms, conditional grants to operate as
soon as an application is filed and cernifica-
tion of satellite earth station equipment. B

Harry C. Martin is an attorney with Fletcher,
Heald & Hildreth, PL.C, Rosslyn, VA.

>

Send questions and comments to:
harry_martin @intertec.com


www.americanradiohistory.com

Buy cheap video jacks now
and in a few years people
may you djfferently.

| |

- )

ADC Superjacks. A smart investment to keep you
and your network looking good.

Video jacks are by no means the biggest part of converting your system to digital. So its easy to overlook their
importance and buy them on price. B But if your station winds up broadcasting a higher-level format than your

jacks can handie, youre going to look, well ... pretty bad. You might even have to shut down, re-cable and replace

your jack fields. B Thats why we invented ADC Superjacks. Designed ADC Superjacks
specifically for digital signals, they can handle any format out there. Why take chances?
All the way up to uncompressed HDTV. In fact, theyre the only video Call us at

jacks to surpass SMPTE® 292M standards. And they have the best ]'800'_726'4_266

for more information and a free booklet
impedance performance of any jacks on the market. B All of which "How 1o Build Your Drgital Infrastructure.’

Or visit us at
can make a big difference in the way people see you. B ADC www.adc.com/Products/AVproducts/index htmi

Telecommunications. We've got answers before you have questions.

mTelecommunications

Circle (119) on Free Info Card
www americanradiohistorv com


www.americanradiohistory.com

rt'sCorner/Vendor Views

EXp

DTV receiver update

JERRY WHITAKER, BE CONFERENCE CONSULTANT

With nearly 100 DTV stations now
on the air, the challenge of the

aggressive DTV rollout is shifting from
broadcast stations to consumer receiv-
ers. The stage is now appropriately set
to introduce consumers to — and inter-
est them in — digiral television in gen-
eral and high definition in particular.
How well the new DTV receivers per-
form is critical to acceptance by the
public, even more so than the price.
They will invest in leading-edge televi-
sion sets if they perform up to their

he success of

DTV requires
close cooperation
amongseveral dif-
ferentindustriesin
a transition that
impacts  every
broadcaster, cable
operator, satellite
provider, technol-
ogy manufacturer,
programmer and
nearly every
household  in
America. The con-
sumer electronics
industry  and
CEMA have worked together with rep-
resentatives from these other industries
during the last year to resolve several
outstanding issues affecting the imple-
mentation of DTV.

Nearly two-thirds of all US. house-
holds receive TV programming through
cable. For this reason, it is critical to
ensure that the full benefits of digital
television reach cable subscribers. This
requires technical solutions that link
cable set-top boxes and digital television
sets. CEMA and the National Cable
Television Association (NCTA) are
working together to define the interfac-
es needed to link cable systems directly
to digital receivers, thus diminishing or
eliminating the need for set-top boxes.
Joint standards and guidelines will de-

\ -

VENDOR|

George Hanover,
vice president,
Technology and
Standards, Con-
sumer Electronics
Manufacturers As-
sociation
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advertised capabilities.

Early reports are mixed on the perfor-
mance of DTV receivers. The obvious
tallour of first-generation receiver per-
formance was the Sinclair demonstra-
tions of COFDM and 8VSB. Now that
second-generation receivers are mak-
ing their way to consumer electronics
showrooms, better results are expect-
ed. Indeed, within the past month, new
DTV receiver chip sets have been an-
nounced that offer improved perfor-
mance, particularly with regard to the

fine cable/receiver specifications to sup-
port the basic and premium program-
ming services as well as emergency mes-
saging, electronic program guides, closed
captioning and other program-related
services.

Under Cable Labs’ Open Cable Project,
the industries have also been working to
establish guidelines for manufacturing
digital set-top boxes capable of provid-
ing consumers — no matter where they
live — with a number of advanced fea-

troublesome issue of multipath.

What do next-generation receivers
have in store for DTV viewers? In this
month’s column, we hear two perspec-
tives: George Hanover, vice president
of technology and standards, Consum-
er Electronics Manufacturers Associa-
tion, and Jim Boston, project engineer
for Scripps Howard, ™

Send questions and comments to:
jerry_whitaker@intertec.com

cable systems:

* 1394 Interface: This standard (FIA-
773) creates a two-way digital bus ar-
chitecture that allows several digital
devices to be daisy-chained together,
such as digital versatile disc (DVD) play-
ers, digital VHS players, Dolby Digital
surround sound processors/receivers,
digital converter boxes as well as set-top
boxes.

* RF Remodulator Interface: E1A-762
links one digital device (such as a digital

It is critical to ensure that the full benefits of

digital television reach cable subscribers.
PSR TR I e S TR T R R |

tures. These features could include high-
speed, cable-based connections to the
Internet, interactive TV, phone service
and PC-like features such as e-mail and
e-commerce. Thus, in the future, a con-
sumer could purchase a set-top box and
have access to all these features any-
where in the country.

CEMA has also developed four techni-
cal solutions for connecting cable and
other set-top boxes to TV receivers: an
IEEE 1394 interface, the RF remodula-
tor interface, a component video inter-
face and the National Renewable Secu-
rity Standard (NRSS) interface. These
four interfaces provide consumers and
manufacturers with a wide range of
choice for connecting digital TVs to

October 1999
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cable set-top box) to a digital TV receiv-
er, via a one-way, point-to-point RF
connection. The interface can support
one-way digitalcopy protection schemes.

¢ Component Video Interface: This
standard has been published as a three-
part document under EIA-770. The com-
ponent video interface can link a cable
set-top box to a TV receiver, using a one-
way, point-to-point analog connection.
The interface can support analog copy
protection technology.

* National Renewable Security Stan-
dard (NRSS) Interface: This standard,
which has been published as FIA-679,
applies to digital cable-ready TV receiv-
ers and set-top boxes. In the NRSS
interface model, a smart card or PCM-
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CIA card plugs into the host TV or set-
top to provide access to pay and sub-
scription cable or satellite TV services,
telephony and electronic commerce. The
interface can support two-way copy
protection schemes.

Over-the-air reception

With the transition to DTV underway,
consumers may only have access to dig-
ital TV content via their local broadcast-
er. CEMA has introduced the TV Anten-
na Selector Map Program, a new cam-

m Like the old

adage says,
Jim Boston Is a e regylting dis-
project engineer at

Scripps Howard, Play on a DTV
Cincinnati, OH. receiver is usual-
ly onlyasgood as

the input. Many in and out of our indus-
try think DTV is the total transformation
to digital of the process from image cap-
ture to home reception. As most of us
know, all that is really mandated and, in
many instances, implemented are modu-
lation techniques that allows carriage of
digital darta. In fact, the argument over
modulation techniquescontinues. Butthis

paign aimed at making antenna sales
easy for consumers. Using color-coded
maps that march antenna performance,
CEMA’s new program will help con-
sumers select the appropriate type of
antenna for their television reception
location, taking the guesswork out of
antenna purchases.

At least two companies have devel-
oped solutions to potential multipath
problems with urban reception of DTV,
A new digital equalizer technology from
Motorola, in cooperation with Sarnoff

one vendor is offering a chipset that can
dynamically change tap values at a very
fast rate. This will allow future genera-
tions of receivers to handle dynamic
multipath {thus muting the main virtue of
COFDM).

Back to the garbage in/garbage out in-
ference. A lot, not all, but a lot of what is
displayed by DTV receivers are artifacts
that are directly attributable to the broad-
caster. NTSC upconverted to any of the
HD formats can look bad. Most of what
I have witnessed is the trade of one set of
artifacts for another. Impulse noise, white
noise, and reflections are not displayed.

A lot of what is displayed by DTV receivers are
artifacts that are directly attributable to the

broadcaster.

engineer believes that 8VSB's higher bit
payload per given bandwidth and lower
peak to average power than COFDM
will carry the day. COFDM is often men-
tioned as more robust in multipath sce-
narios than 8VSB. But this author has
seen numerous instances where multi-
path will render NTSC unuseable while a
co-located 8VSB signal of much lower
signal strength was recovered OK and
with very early demod and demultiplex
chip sets with multipath energy half that
of the direct signal. Current receiver
chipsets can use DSP techniques and the
resulting coefficients {what is commonly
referred to as tap energy) to produce
usable demodulated transport streams.
Above the 50 percent level, inadvertent
noise amplification {white noise enhance-
ment) in the correction process swamps
recovery efforts in the current set of re-
ceivers. Advancements should soon al-
low lower ratios of direct to indirect
signals to be recovered. Already, ar least

32

But cross-modulation effects of compos-
ite video, as well as compression artifacts
areusually visible. Broadcasters who build
component digital paths through their
facilities with the proper pre-processing
in front of the ATSC encoder (future
generation encoders will likely include
the necessary pre-processing) will deliver
the best looking SD signals. No Virginia,
all DTV video will not look alike. Digital
component HD, especially live (minimal
compression concatenations), still daz-
zles this viewer.

Thankfully and astutely on the part of
vendors, almost all DTV receivers con-
sist of a box that demods/demuxes/de-
codes the ATSC signal and a separate
display or monitor. Not all of these set-
top boxes (STB) are alike. You will find
boxes that have different noise floors
(8VSB is recoverable with up to SNR of
15dB). The higher the STBs noise floor
the higher the required signal strength
to watch a particular channel. Different
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Corporation, promises to provide “ex-
cellent signal reception, even under dif-
ficult ghost signal conditions found in
urban areas,” according to a company
representative. Nxtwave Communica-
tions Inc. has also reportedly developed
a chip solution to the multipath issue.
As advances continue to be made in
the basic chipsets that go into DTV
receivers, further improvements in the
ultimate performance of receiver sys-
tems can be expected. [ ]
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boxes require different minimal video
and audio data rates. Some early STBs
are rumored to not use time stamps in
the MPEG packets. Casual observation
seems to bear this out. But again the
broadcaster can cause problems in this
area by not engineering the proper dis-
tribution of timing reference signals to
the encoders/muxes. A rule of thumb, if
your box has a spigot for a reference
signal, supply it with what it asks.

Another interesting source of STB con-
fusion surrounds PSIP. This table embed-
ded in the transport stream is only now
starting to assume the importanceto DTV
that was originally envisioned. PSIP is
supposed to tell the receiver of all the
virtual programs or channels that com-
prise a channel’s transport stream. It is
also to identify the DTV channel that the
transport stream occupies and pair it with
its NTSC parent. Early DTV receivers
react differently to a lack of PSIP table
data. There are some models thar will
only tune to channels with PSIP data if
any channel in the market is transmitting
PSIP. Without receiving PSIP, receivers
might display channels incorrectly with
regards to virtual channels. The author
has even heard of PSIP tables of one DTV
broadcaster interfering with a DTV re-
ceivers ability to decode another DTV
broadcaster {we used to have frequency
interference, can we now have table inter-
ference?). Part of this confusion is due to
the fact that, as a standard, PSIP was in
flux. Only now are PSIP generators be-
coming available that will allow PSIP
tables to be handled dynamically and
therefore more correctly.

Overall, first generation receivers have
performed fairly well when given the
chance to. What most of us didn’t realize
was that just like good old NTSC, the
receivers will work best when broadcast-
ers provide the best “dara” they can. B
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Digital Handbook

Understanding standards

BY MICHAEL ROBIN

Standards can best be described as an
agreement between several parties.
Consequently, standards become a com-
promise restraining the freedom of the
participants. Agreement to a standard
indicates thar the parties involved have
certain perceived advantages that oftset
the limitations of freedom of choice. In
the protessional audio/video world the
key word is interoperability. Interopera-
bility is best defined as the capability to
achieve communication between devic-
es. There are two interrelated aspects to
the concept of interoperability, these are:

e Audiofvideo communication: The
transmission of audio/video data (the
message) through a transmission path
(the medium) across time and/or space
in a manner that is intelligible to the
receiving device and human beings.

e Audio/video standardization: The

specification of devices, codes and pa-
rameter values aimed at achieving com-
patibility between devices.

Many companies within the telecom-

FRAME GRAB
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munications and broadcast industries
operate and prosper thanks to the exist-
ence and acceptance of worldwide (or
sometimes regional) standards. They
traditionally participate in standards
bodies, usually assigning their best per-
sonnel to help achieve uniform stan-
dards. In so doing, they are driven by

the Telegraph Union started to draw up
international rules for telephony. The
first Radiotelegraph Convention was
signed in 1906. The International Tele-
phone Consultative Committee (CCIF)
was set up in 1924. The International
Telegraph Consultative Committee
(CCIT) was set up in 1925 and the

By the early 1960s there were no less than three
scanning standards and seven incompatible
transmission standards in Europe.

their assumed role ot public service
providers. Invariably, governments also
play a major role in the development of
standards for telegraphy, telephone,
radio and television.

The standards bodies — a bit of history
The tirst International Telegraph Con-

vention was signed in 1865 and harmo-

nized the ditferentsystems used. In 1885,
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International Radio Consultative Com-
mittee (CCIR) set up in 1927. These
three bodies, the CCIF, CCITand CCIR
were made responsible for drawing up
international standards. In 1927 the
Telegraph Union allocated frequency
bands to the various existing radio
services such as fixed, maritime and
aeronautical, broadcasting, amateur
and experimental, In 1934 the Interna-
tional Telegraph Convention of 1865
and the International Radiotelegraph
Convention of 1906 were merged to
become the International Telecommu-
nication Union (ITU). In 1956, the
CCIT and the CCIF were amalgamat-
ed to give rise to the International
Telephone and Telegraph Consulta-
tive Committee (CCITT). Today the
CCITT iscalled ITU-T and the CCIR is
called ITU-R. All these bodies are op-
erating under the umbrella of the Unit-
ed Nations. Other internationally rec-
ognized regional standards bodies in-
clude the EBU (the European Broad-
casting Union) and the SMPTE {Soci-
ety of Motion Picture and Television
Engineers). Transmission standards
are regulated and enforced in the
U.S. by the FCC and in Canada by
the Departments of Communications
(DOC). Similar organizations exist in
other countries.
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Failures of standardization

In 1941, the U.S. National Television
Svstem Committee (NTSC) developed the
525/60 NTSC television svsterm embaody-
ing such revolunonary concepts as nega-
tive video modulation, vestgial sideband
transmission, FM sound and a multichan-
nel frequencyallocation. Theoriginal VHF

channel allocation, with the exception of
the removal of channel 1, has withstood
the test ot nme. In the 1950s UHF chan-
nels were added. In 1953 the second
NTSC committee developed the NTSC
compatiblecolor television svstem—arev-
olutionary application of time division
multiplexing of chrominance and lumi-

Standards documents

Standards documents are necessary to define the details of complex systems and ensure stable and reliable
operation. Listed below are standards documents from professional organizations that may be helpful in defining
and describing TV audio and video systems.

AES standards:

nance information.

Atter WWII, most ot Europe adopted
the 625/50 scanning standard. France
adopted in 1948 a high-detinition 819/
50 scanning standard shared by Bel-
gium, Monaco, Algeria and Morocco.
England retained the prewar 405/50 scan-
ning standard. Both France and England

* AES3-1992 (ANSI S4.40-1992). Transmission of two-channels periodically sampled and uniformiy quantized
audio signals on a single twisted pair cable. User and interface-related data may also be transmitted. This is a
revision of the original 1985 document.

* AES-3id-1995. This information document (id) describes transmission of AES3-formatted data over unbalanced

coaxial cable.

* AES10-1991 (ANSI 54.43-1991). Serial Multichannel Audio Digital Interface (MADI). This standard is for trans-
mitting multiple AES3 channels over a 75V coaxial cable or optical fiber. This interface is becoming popular with
digital console and multitrack recorder systems. Up to 56 channels can be transmitted.

* AES14-1992 (ANSI 54.48-1991). XLR-type connector gender and polarity. This standard specifies a common
scheme for wiring XLR connectors in audio systems.

* AES17-1991 (ANSI $4.50-1991). Measurement of digital audio equipment. This standard specifies methods for
verifying the performance of digital equipment. Many tests are almost identical to those used when testing
analog equipment. Because of the requirements of digital audio equipment, additional tests are included. This

document is currently under revision.

» AES26-1995. Conservation of polarity of audic systems. This standard specifies the polarity of the signal at the
different interface points in the audio chain, particularly for the acoustical, electrical and magnetic aspects.

SMPTE issues different kinds of standards documents. These include “standards,

"o

recommended practices” (RP)

and “engineering guidelines” (EG). Some of the relevant documents for analog and digital systems include:
* SMPTE 170M-1994 NTSC for studio systems;
= EG 1-1990 alignment color-bar signal (SMPTE bars);
* SMPTE 259M-1993 bit-serial 4:2:2 interface;
* SMPTE 125M-1995 bit-parallel 4:2:2 interface;

RP 184-1996 jitter specification;

RP 192-1996 jitter measurement;

EG-33 jitter characteristics and measurement;

SMPTE 276M-1994 AES/EBU audio over coaxial cable (similar to AES-3id);
EG 32-1996 AES/EBU emphasis and preferred sample rate;

SMPTE 244M-1995 bit-parallel NTSC composite interface;
RP 165-1994 error detection check words and data flags (EDH);

* SMPTE 292M-1996 bit-serial 4:2:2 high-definition interface;

¢ SMPTE 240M-1995 analog HDTV production system 1125/60;

* SMPTE 260M-1992 digital HDTV production system 1125/60;

* SMPTE 274M-1994 1,920x1,080 HDTV scanning 60Hz; and

* SMPTE 296M 1,280x720 scanning 60Hz (this document has not been finalized);

* ANSI/EIA/TIA 250-C-1989 Electrical Performance Standard For Television Transmission Systems. This is the
standard that all common carriers and most TV networks must comply with. Although there is no digital perfor-
mance specification that is analogous to 250-C, this standard is often applied to the analog I/O of digital systems.

Standards documents are available from:

Society of Motion Picture & Television Engineers

Standards Department

595 W. Hartsdale Avenue, White Plains, NY 10607-1824
Phone: 914-761-1100; Fax: 914-761-3115

eng@smpte.org
http://www.smpte.org
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later adopted the 625/50 scanning stan-
dard while retaining the alternate stan-
dards for the benefit of older TV set
owners. In addition to several line stan-
dards there were numerous transmis-
sion standards in Europe, which created
anightmare of channel allocations. While
the U.S. and other countries of the Amer-
ican continent recognized the need to
have identical transmission standards
and VHF/UHF channel allocations all
the way from Alaska to Chile, Europe
did not feel the need to have either a
common scanning standard or a com-
mon transmission standard. By the early
1960s there were no less than three

body for ratification. Among the stan-
dards developed by the manufacturers
and submitted to standards bodies for
ratification are the D2 and D3 compos-
ite digital (4fsc) standards.

A success story: CCIR recommendation
601

In the early 1980s there evolved an
interest in the standardization of studio
digital signals. The first successful inter-
nationally accepted digital television
approach was Recommendation 601 of
the then CCIR. This concept uses time-
division multiplexing of three digital
component video signals: Y, Cr, Cs for

Among the main failings of the ATSC standard is
the lack of a coordinated approach to digital

transmission.

scanning standards and seven incompat-
ible transmission standards in Europe.

With the advent of color television the
national choices multiplied dramatical-
ly. With the exception of Brazil, NTSC
was chosen by 525/60 countries. PAL
was adopted by the majority of 625/50
countries. SECAM waschosen by France,
most of the East European (communist)
countries (with the exception of Roma-
nia, the former Yugoslavia and Alba-
nia), some Middle Eastern countries such
as Egypt, Lebanon and Iran as well as
former or remaining French overseas
territories. By the early 1980s the French
transmissions in 819/50 and the British
transmissions in 405/50 were phased
out. Currently Europe shares a single
scanning standard (625/50), two color
standards (PAL and SECAM) and only
four incompatible transmission stan-
dards, a marked improvement. CCIR
Report 624-4 uses 33 pages to describe
all these television standards

Other industries, particularly the con-
sumer electronics and the computer in-
dustries have in the past taken a different
attitude. They define standards either as
individual companies or as groups of
companies and offer them to the market
place for use. Typical examples are the
competing Betamax and VHS consumer
VCR formats and the non-compatible
and non-standard component video sig-
nal levels of Betacam and MII as market-
edin North America. Occasionally these
non-standards are offered to a standards
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parallel or serial distribution. The result
was a component digital sampling fam-
ily known as 4:4:4, 4:2:2 and 4:1:1 with
common sampling frequencies in the
two SD scanning standards {625/50 and
525/60). The dominant format is 4:2:2.
The SMPTE 259 standard defines the
characteristics of the bit-serial interface
for 4:2:2 digital signals with a bit rate of
270Mb/s. A host of SMPTE standards
relating to the new component digital
technologies were subsequently developed.

The late 1980s witnessed the develop-
ment of a new concept: compression of
270Mb/s signals by a factor of 15 to 20
while preserving the majority of the
original picture quality. The result was
the MPEG standards. The majority of
MPEG levels and profiles start with a
4:2:2 component digital signal. Further
processes reduce the bit-rate by using
such methods asdownsampling to 4:2:0,
discrete cosine transform (DCT),
requantizing, variable length coding
(VLC), run length coding (RLC) and
buffering to achieve a constant bit rate,
This resulted in the appearance on the
market of various digital video and au-
dio compression schemes, allowing a
proliferation of compressed digital VTRs
and video servers.

In tandem with the MPEG develop-
ments there evolved a number of ad-
vanced digital modulation techniques.
These resulted in superior bandwidth
saving methods of digital audio and
video transmission.
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The near future

Digital signal emission followed a differ-
ent path in North America and the rest of
the World. In North America we adopted
the ATSC standard, which sets the rules
for over-the-air digital television transmis-
sions with a total bit-rate of 19.4Mb/s
using astandard 6MHz channel and 8VSB
modulation. The choice of the scanning
standard is left to the broadcaster. Initially,
the ATSC suggested a 16VSB modulation
technique for CATYV. This was rejected by
the CATV community, which is develop-
ing alternate and incompatible modula-
tion techniques. The ATSC standard has
gained a limited number of allies, mainly
in contiguous countries such as Canada
and Mexico. Among the main failings of
the ATSC standard is the lack of a coordi-
nated approach to digital transmission
and the concentration on the terrestrial
transmission and a hotly contested 8VSB
modulation scheme.

In contrast with the erratic develop-
ment of the analog television standards
in the late 1940s, the Europeans have
developed a highly coordinated and struc-
tured transition towards DVB (Digital
Video Broadcasting) resulting in a fam-
ily of standards:

*#DVB-S: Digital satellite transmission
system using quadrature phase shift key-
ing modulation (QPSK).

*DVB-C: Digital cable delivery system
using quadrature amplitude modulation
(QAM) with a choice of 16-QAM, 32-
QAM, 64-QAM, 128-QAM and 256-
QAM.

oDVB-T: Digital terrestrial transmis-
sion system using coded orthogonal fre-
quency division multiplexing (COFDM).

*DVB (M)MDS: Digital (microwave)
multipoint distribution systems. DVB-MC
is based on the DVB-C delivery system
and uses frequencies above 10GHz. DVB-
MS is based on the DVB-S delivery system
and uses frequencies below 10GHz.

This structured approach has, for the
first time in television history, resulted in
common standards for all Europeancoun-
tries. In addition, it is gaining recognition
in other areas of the world. |

Michael Robin, former engineer with the Ca-
nadian Broadcasting Corporation engineer-
ing beadquarters, is an independent broadcast
consultant located in Montreal, Canada. He is
co-author of Digital Television Fundamen-
tals, published by McGraw-Hill.

Send questions and comments to:
michael_robin@intertec.com
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Feeding the Web: Behind the scenes at CNN Interactive

BY BRAD GILMER

f you already had more than 3500

news specialists in 34 bureaus along
with 800 broadcast affiliates working
worldwide to collect and present news
24 hours a day, you would be in a great
position to start your own website. That
iswhat CNN did when it launched
CNN Interactive with 20 people
on Aug. 30, 1995. Since then,
CNN Interactive {CNNin) has
grown to become one of the Web’s
most popular sites. By just about
any measure, the CNN websites
areamongthe largestin the world.
CNNin is now staffed by more
than 170 people. The eight web-
sites run by CNNin have run up
some impressive viewership indi-
cators: over four billion page im-
pressions for the first eight months
of 1999, 642 million page impres-
sions in the month of April, and in
a single day, when the Starr Re-
port was released online,
34,265,595 page impressions. So
far this year, it has had four days over 30
million.

With the completion of deals with Ca-
ble & Wireless and Quest, the sites will
be supported by over 1GB/s of connec-
tivity from six different carriers. There
are 50 computers waiting for you to type
in one of the CNNin URLs. The logging

Production and serving

From a technical perspective, CNNin
is organized along two major lines —
production and serving. The production
side has all the aspects of a normal
newsroom but also includes tasks specif-

Much of the content found on the CNNin website is edited
and prepared in the CNNin newsroom located in the CNN
Center, Atlanta.

ic to producing for the Web. The serving
side, while very different from the typical
broadcast facility, facesmany of the same
challenges we do—staying on-the-air (so
to speak), dealing with equipment up-
grades while staying online and working
with all the other challenges presented
by being up 24 hours a day. Of course,

One major difference hetween conventional
broadcasting and wehcasting is that Web

technology, especially hyperlinking, allows
stories to he presented as more than just a

stand-alone event.

systems are supported by over 1TB of
mirrored disk storage. This month’s col-
umn takes a look behind the scenes to see
how this massive collection of people
and systems produce one of the best sites
on the Web.
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there is one important difference, when
CNNin has a peak in viewership, it
directly impacts the technical infrastruc-
ture. More servers, more bandwidth,
and generally more of everything is re-
quired to meet the demand. This is espe-
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cially important for CNN, where de-
mand on the website is driven by world
events.

The production process consists of three
major areas — news gathering, content
creation and distribution. The news gath-
ering process is similar to that of
any broadcastnews organization.
CNN reporters cover some sto-
ries, while breaking news may be
reported across the news wires.
CNN also receives significant
contributions from its news affil-
iates worldwide. Once the initial
information about the story is
collected, the story moves into
the content creation process.

The producer picks a story
from a list of many possible
candidates and assigns a writer.
The writer works with an asso-
ciate producer to collect all rel-
evant information about the
news event. While the writer is
writing the copy for the story,
the associate producer is looking for
information that can be used to put the
story into context. One major difference
between conventional broadcasting and
webcasting is that Web technology, espe-
cially hyperlinking, allows stories to be
presented as more than just a stand-
alone event. CNNin looks for related
stories, creates supporting video cap-
tures, related websites, and, if warrant-
ed, may even start a new thread on the
CNNin message boards. CNNin also
verifies the information contained in
any story it publishes, as unverified
stories have been an issue in the Internet
community.

Once the writer is finished, the story
goes 1o a copy editor and then goes to
Web editing. There the story, along with
links to related stories, sites, and sup-
porting material, is formatted for pub-
lication according tostandards and prac-
tices established by CNN. When the
story is formatted and ready for publi-
cation, the producer takes a final look
before approving the story for publica-
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tion. If the story is important enough to
warrant the creation of a new thread
within the message board, or perhaps a
live online chat, an online coordinator
provides these services.

Once the story is released, it is ready for
distribution. In conventional websites,
the publication process consists of FTP-
ing the completed page to your Web
server. While CNNin does the equiva-
lent of this, it also distributes the com-
pleted story to a number of other sources
as well. In addition to posting a story to
the appropriate CNN website, the story
also needs to be posted to CNN mirror
sites worldwide. Additionally, the story
is formatted for cobranding in associa-
tion with affiliates and other partners. lit
is formatted for distribution to Netcast,
IDG, WebMD and Hong Kong Tele-
phone for use in their advanced tele-
phone system. Stories may also be dis-
tributed to cell phones, pagers and other
personal electronic devices. Formatting
stories for all these different distribution
mediums is a key strength of CNN.

Serving up CNN Interactive

Of the 150 or so servers supporting
CNNin, about 50 of those are front-end
listeners, waiting for someone to type in a
CNNin URL or web address. Content is
stored on large NFS servers. Twelve ma-
chines serve ads, and another six stream
video. Of the remaining systems, some
handle data and some are running dara-
basesfor logging and fantasy sportsleagues
on the CNNSI site. By and large, the sites

One of the many computer systems cur-
rently used to serve Web info, along with
its associated storage. The entire system
is built with redundancy and fauit toler-
ance as a priority.

and another OC-3 to Quest. All totaled,
CNN’s Web farm is served by about
1GB/s of connectivity. Cisco routers han-
dle network routing,

CNN is one of a handful of companies
that has designed its Web farm from the
ground up for redundancy and faulttoler-
ance. Web infrastructure is located at
CNN Center in Atlanta, which consists of
two towers. The Web infrastructure is
split between these two towers. Each tow-
er is served by separate cable entry paths
to reduce the likelihood of a “backhoe

0f the 150 or so servers supporting CNN
interactive, about 50 of those are front-end
listeners, waiting for someone to type in a CNN
interactive URL or Web address.

run Netscape on Sun Ultra dual-processor
servers with Solaris as the operating sys-
tem. Oracle is used for databases, and
NetGravity is used for ads. Live video is
encoded at CNN Center, but it is provid-
ed on the Internet by InterVU.

CNN’s connectivity to the Internet is
impressive. The company has two OC-3
circuits to UUNet, one OC-3 to Sprint,
one QC-3to AT&T, anda DS-3to GTE.
Furthermore, the company has plans to
install an OC-3 to Cable & Wireless,
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fade” affecting all of CNN’s data lines at
once. The two towers are on separate
generators and UPS systems. As an addi-
tional precaution, some of the most criti-
cal computers in the Web farm are pro-
tected by their own freestanding UPS sys-
tems. Of course, the system includes re-
dundant servers and the ability to route
around equipment and path failures.
Currently, the CNN websites run at
about 40 percent to 50 percent utiliza-
tion; 30 percent would be better, be-
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cause CNN cannot predict when its peak
demands will occur. All peak demand is
handled with existingequipment. There-
fore, the infrastructure must be capable
of handling CNN’s heaviest days. Most
of the time, this is taken care of through
excess capacity. On the heaviest days,
the size of the home page may be re-
duced. Also, some listener servers may
be redirected from one website to anoth-
er to improve response times. Generally
these peak times only last an hour or so,
so changes are only temporary.

With thousands of hours of broadcast-
quality video in its archive and several
CNN-branded nerworks originating in
Atlanta, it is a natural question to ask
when this full-bandwidth material will be
used on the Internet. As of now, there are
two barriers that must be removed. First,
there is the bandwidth issue. Not much
will happen until broadcastquality streams
can be comfortably originated and
streamed to the home at reasonable pric-
es. Second, the users must be connected to
this high-bandwidth pipe and be multi-
cast enabled. One of the problems inher-
ent in point-to-point streaming is that
every time a viewer joins your broadcast,
that person requires a unique stream.
Add several thousand viewers, and you
need togenerate several thousand streams.
Throw in a Gulf War or some other large
news event, and it is easy to exceed the
capacity of even the largest streaming
server when the bandwidth of the streams
is, itself, large. This is where multicast
comes in. In a multicast, the program
provider originates a single stream. Justas
in conventional broadcasting, viewers may
join or leave the stream at will without
having any impact on the loading of the
streaming source. For large-scale, high-
bandwidth streams, multicasting is the
only practical way to go. At the moment,
very few places have these sorts of net-
works in place; those that do are mostly
businesses. It will be some time before this
infrastructure is in place at the home.
When such technology is rolled out to the
home, the Internet as we know it may or
may not be the distribution mechanism
for such broadcasts. We will have to wait
and see what develops. .

Brad Gilmer is president of Gilmer and Asso-
ciates, a management and technolugy consult-
ing firm.

Send questions and comments 10:
brad_giimer@intertec.com
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Producing for the web: MPEG-1 or MPEG-2?

BY STEVE EPSTEIN, TECHNICAL EDITOR

I am doing research for
aclient. They are plan-
ning to make sports

g
:_;*g' rﬁ-ﬁ highlight packages
7 e bt ¥ available for fans to
Vil [ download on the Inter-
%,

\ ! net. Currently, we are pro-
ducing demo tapes and
compressing them using

MPEG-1. Would MPEG-2 work any
better?

At present, we are taking raw older
Betacam and BeracamSP masters, digi-
tizing them and editing them on an Avid
system. However, we really do not use
any of the Avid’s nonlinear features.
Once edited, the footage is compressed
using MPEG-1. Canan MPEG bitstream
be edited? We will also be acquiring
new footage using digital camerasin the
near future. Plans are 1o locate or build
a facility to do this. Is there a better
approach?

Marc Fleisher
Freelance video producer

hat is quite a few

questions. First,
let's step back and look
at this. The goal is to
edit Beracam masters
(and, in the future,
some digital masters) for distribution
on the Web. Under the current scenario,
analog video is digitized into an Avid,

a minimum. Second, compression en-
coding/decoding cycles also need to be
considered. Most of today’s digital ac-
quisition formats use compression, and,
for the most part, the most popular
scheme is DV—not AVR or MPEG. The
problem of concatenating compression
schemes has been blown out of propor-
tion, but it does exist and must be
considered. Also, because you are not
using the Avid’s nonlinear features, have
you considered a linear suite? Why do a
signal conversionfcompression if you
do not need to?

Consider this: Drop a BetacamSP into
a traditional (uncompressed) compo-
nent digital suite and do a linear edir,
thus avoiding the AVR compression
encode/decode cycle. Do a high-quality
A/D from the Betacam deck and every-
thing happens in the digital domain,
avoiding any artifacts caused by mulu-
ple analog generations. Newer 4:2:2
digital footage (50Mb/s DV or 18Mb/s
MPEG-2) can easily be integrated into
this environment without any serious
problems. When you are finished, you
will have a high-quality digital mas-
ter that can be used for a variety of
purposes.

Then, take that component digital
master, run it through a high-quality
compression preprocessor and com-
press it using MPEG-1. One ditfer-
ence between MPEG-1 and MPEG-2
is the dara rates these systems are
designed for, MPEG-1 is designed for

Most of today’s digital acquisition formats use
compression, and, for the most part, the most
popular scheme is DV—not AVR or MPEG.

compressed using Avid’s AVR compres-
sion scheme, edited, output as either
digital or analog and recompressed to
MPEG-1 for distribution.

First of all, the original signal is going
through several conversions. For best
quality, conversions need to be kept to
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lower data rates and can actually pro-
duce better-looking pictures at lower
data rates than MPEG-2. Because this
is going on the Web, data rates and
file sizes need to be kept as low as
possible. Yes, there will be higher
data rates available soon for the In-
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ternet, but

I remem-
ber when
the PCI bus
(at 132Mb/s)
was going to solve all the problems of
moving video through a PC. Just like
PCs, as the Internet’s capacity in-
creases, so too will the applications
running on it.

As far as editing compressed MPEG
streams, yes it is possible, bur the tech-
nology is in its infancy and 1 would
avoid it for an application such as this.
One of the first implementations of
bitstream editing technology will likely
be in some type of (HD) master contro!
application. Good luck and let me know
how it turns out.

What solutions are you looking for?
Send any comments, questions or con-
cerns to drdigital@compuserve.com B
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THAT CABLE?

In conventional systems, every frame synchronizer needs a
physical link to its tracking audio delay unit.

But use your IQ and you won't get tangled up with all
those cable-runs between audio and video modules.

RollTrack™ is exclusive to our IQ Modular™ system. i

It's a connection-free automatic tracking delay that sorts out the

sync process automatically without the mess and
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the complex demands of the digital era.

For more Information on the 1Q MODULAR System contact:
Tel: (408) 260 1000, Fax: (408) 260 2800, e-mail: info@snellusa.com website: www.snellwilcox.com
Circle {123) on Free info Card

WWW.americanradiohistorv.com


www.americanradiohistory.com

‘ i'iii iiii rr 771 W7l

i 5_ ‘1 -
S ™

e

> 1
ik "

Panasonic employed numerous flat panel monitors, including two PT42P1 42-inch progressive scan plasma displays, in ABC One's
digital production truck. Photo courtesy Panasonic.
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By John A. Luff

t's Tuesday, August 31st, and the ABC crew that spent Monday in Oakland, CA,

doing NIL Monday Night Football is on its way home betore heading out again

tor Monday Night Football’s regular season game between the Miami Dolphins

and Denver Broncos in Mile High Stadium in September. Ordinarily, there are three trucks involved
in the Monday Night Football (MNF) broadcast.

S1
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But this vear, a newcomer augmented
the rhiythm. The interloper produced a
unmique piece of historv-making televi-
sion: NFL Monday Night Football in
HD, the first regularly scheduled pro-
gressive scan sports broadcast. Pana-
sonic assembled a crew of design engi-
neers, factory personnel and techni-
cians to support the challenge in the
incredibly short time period of 137
days since the concept was hatched
just before NAB.

ABC’s broadcast engineering and op-
erations president, Preston Davis, and
Panasonic Broadcast & Television Sys-

tems’ president, Warren Allgyer, con-
cluded a key agreement in April that
could well shape part of the future of
HD inthe U.S. ABC wanted to produce
programming in HD that would excite
the public. Panasonic wanted to show-
case its HD solutions, including ad-
vanced HD production equipment and
DTV receivers for consumers.

Davis and Allgyer met in early April
and challenged cach other to develop a
unique public viewing experience and
to deliver a system up to the demands
of MNFin HD. In what Allgyer laugh-
ingly said could be a “career-defining
move,” ABC and Papasonic agreed
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that live major sports provided the best
platform to demonstrate the benefits
of HD. Allgyer enlisted Synergistic
Technologies Inc. (STI) in Pittsburgh
to deliver the significant challenge.
Panasonic completed development ot
the AQ-7200 7200 studio HD camera

video formats. The truck would send
the 45N Db MPEG signal to New York
along with Dolby Digital AC-3 audio
at 640K D for full 5.1-channel sound.

On a fast track, Gerling and Associ-
ates was selected to build the truck
body. Gerling delivered the nearly 58-

STl decided to make a statement about the future of
production vehicles and build an all-HD monitor wall
using flat panel LCDs and plasma displays.

and its companion, AQ-720 7200
hand-held camera and delivered them
for integration in early August. At the
same time, STl worked with other man-
ufacturers to line up the rest of the
svstems. They asked Snell & Wilcox,

foot (open) truck a scant ten weeks
later, with a 40-foot by 3-foot expan-
sion on one side, an 18-foot by 18-inch
expansion for the monitor wall and a
two-foor extension at the rear of the
truck to expand audio.

In June, even before the design was
final, STI began construction of the
system in skeleton racks built to mimic
the exact dimensions of the incomplete
truck. In mid-July, the company took
delivery of the truck and began a sched-
uled five and one half week assembly
of more than $6 million worth of truck
and hardware. Panasonic supplied the
truck with two digital WR-DA7 digital

Above Left: Panasonic HD-D5 VTRs replays using Lance controllers. Above: Camera
personnel use one of 12 cameras from ABC One to zoom in on Denver's Mile High
Stadium. Photos courtesy John Luff.

Pluto Technologies, NVision, Tiernan,
Dolby, Tektronix and others to supply
key equipment. VTRs were Panason-
ic’s AJ-HD2700s and their AJ-
UFC1800 Universal Format Convert-
ers would convert TV signals berween
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audio mixers in a master/slave contig-
uration to expand the input digital
audio capabilities. Fven Panasonic’s
office equipment company was part of
the projecr.

STI’ installation crew, under the di-


www.americanradiohistory.com

. ,
Ll
‘ -
] . o o

- ——— — e

Unsure

of the path. to
digital transition,

we'll take you there

While digital technology is the mandated future of the
television industry, the path to digital transition is a
confusing journey for many broadcasters.
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Tampa, FL 33634 » (800) 447-4714
WWW.PCOmSySs.com
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rection of Marty Skoff, executed the
designs of the project’s lead design
engineer, Jim Naughron,
knew the September 1 delivery date
was immovable. That would give ABC
just ten davs to experiment with pro-
ducing a HD version of Monday Night
Football.

[n carly August, ABC requested thar
the truck be finished carly enough to
use it on the last MNF preseason game
in Oakland as a HD rehearsal. A de-

Evervone

ABC One deploys Panasonic AQ-72 cameras on fiber optic
cable, allowing flexibitlity at field level. Photo courtesy
John Luff,

sign and fabrication review was held
on the first Saturday in August and
then developed a new schedule. The
truck would leave eight davs ahead of
schedule to make the Oakland broad-
cast possible. Panasonic engineers de-
livered the new native 7201 cameras
Jater that week.

STl decided ro make a statementabout
the future of production vehicles and
build an all-HD monitor wall using
flat panel LCDs and plasma displays.
Up until now, all HD trucks used less
costly NTSC monitors for production
monitoring. At NAB the team had de-
cided the new SGI 1600 SW wide-
screen 17-inch color LCD might well
be a better answer to the problem,
saving precious weight and power con-
sumption. A total ot 34 LCDs sur-
rounding two Panasonic PT42P1 42-
inch progressive scan gas plasma dis-
plays were installed in the truck. The
completed truck lett on schedule from

54 Broadcast Engineering

STTs shop bound for Oakland.

In Oakland, nervous STI personnel
turned on the finished systems and
ABC's statf saw for the tirst time a fully
tunctional HD production system,
started just over 130 davs earlier. The
svstem included seven 720 cameras
with eight replays and two channels of
DVE. On Monday the rehearsal looked
less like a debugging session and more
like a routine use of proven svstem.
ABC chose to keep the “experiment™ a
rehearsal, ensuring that viewers® first
experience with Monday Night Foot-
ball in HD would be the “full up™
production from Denver.

After the game, the truck returned to
Pittsburgh for the finishing touches,
including a billboard-sized logo.

The new ABC truck
system is a tour de
force in replicating the
customary tools while
moving considerably
upscale, The truck is
wired tor 12 cameras,
10 AJ-HD2700 D-5
HDP  VTRs, two
DVCPRO HD VTRs
and eight single-chan-
nel servers (all record-
ing devices are wired
tor cight-channel au-
dio using Dolby E en-
coding), This winter,
when a larger Calrec
Alpha 100 digital audio production
console with additional channels is
finished, it will replace the Panasonic
Ramsa DA7 audio consoles instatled
in the interim,

Two weeks after the rehearsal, the
first live broadcast was produced by the
ABC production team under the direc-
tion of Norm Sammet. It heralded the
arrival of live sports in 720p HD. =

Iulm A. lulf is /m's:d: nt of Syie rq:slu Tech-
nulugl(’s Inc. in Canonsburg, PA

Design team:

Warren Allgyer, Panasonic

John Luff, project manager, STI

Jim Naughton, lead designer, STI

Kevin Clifford, designer

Marty Skoff, installation manager

Bill Sturcke, Panasonic 720P
camera system
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Equipment list:
Size closed: 8 1/2" x 53' (plus

air conditioning depth of 30"
Size open: 15' by 55'; curb side
expansion 5' x 39°10"; street

side expansion 18" x 18'
Weight: 74,900 Ib. (with
tractor):
Height: 13’6"
Manufacturer: Gerling and
Associates, Sunbury, OH

Production: Snell & Wilcox
HD1024 production switcher:
1 1/2 ME; 2 DVE channels and
4 still stores

2 Panasonic PT42P1 plasma
displays, 480p 852x480

10 Panasonic BT-S915DA 9"
color monitors, switchable 4:3
or 169

34 SGI 1600SW 17" HD LCD
displays, 1600x1024 resolu-
tion

Genelec 1030/1031/1092 self-
powered audio monitoring,
5.1 channel surround sound

Video: Panasonic Native 720P
DSP HDTV cameras

3 AQ-72 hand-held cameras

4 AQ-7200 studioffield cameras

3 Fujinon HA66X9.5BESM HD
lenses

1 Fujinon HA66X13.5BESM HD
lens

2 Canon HA20X7.5BEVM HH
HD lenses

1 Canon HJ9X5.5B wide angle
lens for hand-held cameras

VTR: 6 Panasonic A}-HD2700
HD-D5 multiformat HD VTR,
wired for 10 VTRs

4 Pluto HyperSpace HD video
servers

Panasonic A}-HD510 HD-D5
interfaces

Transmission: NVision Envoy
612864 1In 128 Out 1.5 Gb
HD router

Tektronix GVG SMS-7000
64x64 SDI/NTSC/stereo audio

Tektronix GVG SMS-7500
256x256 synchronous AES
router

3 Panasonic UFC-1800
universal format converters

5 Leitch Juno HDU-3800
upconverters

Audio: 2 Panasonic Ramsa DA-
7 digital audio consoles

Analog and AES inputs and
outputs

Winter installation of Calrec
Alpha 100 digital console
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.. NVISION

ESEARCH : E NEWS PRODUCTS SERVICES CONTACT US SITE MAP

1

4000 Series frames, E m b ed d e rs u n d

1RU or 2RU

]
AES analog to digital converters D Isem bedd ers

AES digital to analog converters

AES channel swapper S | SD4150

mix module : AES Embedder
5Dl embedders and

disembedders i

AES delay com?bsators

v

SOl fiber optic transmitters,
receivers and transceivers

Embedding Problems

HO-SDI fiber optic transmitters,

) Component SDI video has always offered the ability to embed up to 16 channels of
receivers and transceivers

audio in a video stream. There are, however, associated problems. When a switch is
Reference generators made between two video sources that contain embedded audio data, it s difficult to
obtain a clean audio transition ar the receiving end.

Then there are multi-channel difficulties. When more than four channels are required,

the normal technique is to cascade embedders. Cascading embedders is expensive and
SDI and HD-SDI routing from

B xBto 256 x 236 (and larger}

the more channels inserted, the more difficult it becomes to determine channel location
at the receiving end. Plus, with the advent of surround sound in general usage, phase
AES synchronous and alignment becomes all but impossible with cascading.

asynchronous from 8 x 32 to

2048x 2048 NVISION Solutions

Time code from 8 x 32

oee NVISION’s innovative embedder and disembedder modules solve these problems.
to512x512
All signals are retimed, to create virtual error-free switching. No more pops

Machine control/ data routing and clicks
[§ ICKS.

from 64 ports to 256 ports
NVISION’s multi-channel expansion modules can each handle 12 additional
channels (for a total of 16) so therc is no longer a need for cascading. This
saves money.

ENVY router control System with NVISION’s modules allow selectable group assignment for easy channel
X-Y and Multi-purpose control identification and location. This resolves all data allocation problems.

panels and easyto-use GUIs NVISION has developed proprictary reframing ASICs that pravide

sample alignment across groups. Surround sound is reliable a1 real!

A further feature of the disembedder is the built-in monitoring
quality D to A converter and mini headphone jack, for conven:ent
channel pair locating and subsequent output group assignment.
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Systems Design & Integration

Transmission & Distribution
Proof-of-performance

BY DON MARKLEY

Most of us are acquainted with the
requirements for a television proof
of performance on analog NTSC trans-
mitter systems. The rules are fairly
straightforward concerning those mea-
surements and plenty of examples can
be found in a variety of literature. Nev-
ertheless, a quick review follows.

Analog proofs

NTSC measurements normally include
frequency response measurements, cal-
ibration of the power meters, spectrum
analysis data to show both in-band and
out-of-band signals, aural distortion and
carrier frequency measurements. A
problem area was the measurement of
envelope delay in the visual signal. In-
cluding a vague reference to the fact
that it had been measured at the factory
traditionally solved this. In recent years,
that clever bit of side-stepping has been
eliminated by the availability of rela-
tively inexpensive equipment capable
of easily measuring envelope delay. Years
ago, sideband characteristics were mea-

FRAME GRAB

A look at tomorrow's technology.

measurements

sured with response measuring equip-
ment that left something to be desired.
It seemed at the time that you simply
tuned slowly until the waveform looked
familiar or like the one in the literature.
Then, you took a picture quickly before
it went away. Thankfully, things have
changed.

The standard tool for frequency re-
sponse measurements then became the
Tektronix model 1405 Sideband Adapt-
er along with one of their spectrum

require an optional local oscillator out-
put to drive the 1405. Tektronix’ friendly
competitor Hewlett-Packard will also
provide a connection to the 1405 for
their spectrum analyzers if you so re-
quest. Differential phase and gain mea-
surements have now become a one-
button test with printed readout. In
fact, reasonably priced instruments are
readily available to easily measure al-
most everything you need for a proof of
performance. It becomes more and more

The Commission’s rules lead directly to the

ATSC standard.

analyzers. That is still a very effective
way of measuring NTSC sideband re-
sponse. With the newer spectrum ana-
lyzers, hard copy of the measured re-
sults is easy to obtain. Somewhat sadly,
the scope camera with the Polaroid film
pack is becoming a thing of the past.
Newer Tektronix spectrum adapters

What do you do while watching TV?

People are multitasking when it comes to entartainment.

v

En_dlo
Mamiers in percent
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difficult to fudge a little bit and main-
tain your sense of integrity. When you
were reading an old fashioned meter,
you could employ a little Kentucky
windage by leaning to one side before
you took a reading. It was often possi-
ble to improve frequency response by a
decibel or so in that fashion. You can’t
do that with a digital readout.

The digital side

Now we are moving into a new era in
television testing. It is becoming neces-
sary to perform proof-of-performance
measurements on digital television trans-
mitters. Of course, we are assuming
such a thing exists. A review of the FCC
Rules and Regulations will leave one
frustrated—nothing seems to be men-
tioned. Everything concerning equip-
ment performance discusses only NTSC
analog systems with the additions of
subcarriers, stereo, vertical interval in-
formation and subscription services. No
DTV. That same problem carries over
into a review of the fourth, fifth and
sixth Report and Orders along with
their associated reconsiderations, fur-
ther explanations, et al. Only one re-
guirement was found in a diligent (30
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12 programmable presets

QuickSwitch™ Front

Panel Controller

Available as an 8 x 4,
8x8,12x4,0r12x8

Compatible with
HDTYV, composite Video bandwidth:
video, S-video, and 150 MHz (-3dB),
component video fully loaded

Balanced and/or

Extron’s Simple Instruction Set™
unbalanced stereo audio

for RS-232/422

Matrix Switching for
HDTV Signals

Ease of Use

12 programmable presets of matrix configurations for inputs and
outputs allow the user to conveniently configure any broadcast
environment. Programming is quick and easy with Extron’s
Simple Instruction Set™. The Matrix 50 is housed in a 2U high,

rack-mountable enclosure and is available in 28 different models.

Matrix 50 Switcher Series

Extron's Matrix 50 switcher series are flexible matrix switchers
capable of routing HDTV, RGsB, component video, S-video,
composite video, and stereo audio in 8 x 4, 8 x 8, 12 x 4, and
12 x 8 1/O sizes. Any source may be routed to one or more
destinations, and signal routing is easily controlled from the
front panel or through RS-232 control, providing convenient,
centralized control in a broadcast environment. The Matrix 50
offers 150 MHz (-3dB) video bandwidth, audio switching,

12 programmable presets of matrix switching configurations,
user-friendly programmability, and a rack-mountable

The Matrix 50 Series comes with these additional standard
advantages:

enclosure.

Broadcast Quality

With 150 MHz (-3dB) video bandwidth {fully loaded) and
no less than +/- 0.1dB from 0 to 80 MHz, the Matrix 50
delivers broadcast quality HDTV performance-meeting and
exceeding the requirements of any broadcast or post
production application requiring the routing or distribution
of analog 1080i, 1080p, 720p, 480i and 480p HD
component formats set by the Advanced Television Systems

Committee (ATSC).

+ Capable of routing SMPTE analog signals for 1080i/p,

720p, and 4801/p
Fully buffered inputs/outputs to assure signal integrity

Audio input gain/attenuation per input and audio
breakaway switching

Auto-switchable internal power supply (100-240VAC,
50/60 Hz)

For complete details, visit our website ar
hep:/fwww.extron.com/product/product.asp?id=matrix50

Extron Electronics
800.633.9876 * www.extron.com

‘\“A",’-‘ EXTRON ELECTRONICS/RGB SYSTEMS, INC. | EXTRON ELECTRONICS, EUROPE EXTRON ELECTRONICS, AsIA EXTRON ELECTRONIC INFORMATION
g % | 1230 South Lewis Street, Anaheim, CA 92805 Becldschermweg 6C, 3821 AH Amersfoort | 41B Krera Ayer Road, Singapore 089003 | EXTRONWEB™: www.extron.com
o/~ )- 8006339876 7144911500 FAX 7144911517 | +31.33.4534040 FAX 431334534050 | +65.226.0015 FAX +65.3260019 EXTRONFAXT™; 714.491.0192
DS USA. The Netherlands Singapore 24-hour access—worldwide!
"
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minute) search by the author. Section
73.682(d) of the Rules and Regularions
states that the transmission of DTV
signals shall complv with the standards
for such transmissions set forth in Ad-
vanced Television Systemis Committee

Another of the ATSC standards is iden-
tified as “Transmission Measurement
And Compliance For Digital Televi-
sion” (Doc. A/64). Again, that can be
quickly downloaded from their Web
page. ltspecifies those values thatshould

Station engineers have thought mainly in the
frequency domain ... now they need to start
thinking in the time domain and worrying about
such things as symbol rate tolerance, carrier
phase noise and error vector magnitude.

(ATSC) Doc. A/52 and A/53. Those
standardsare availableat www.atsc.org
andshould yield many fascinating hours
of reading.

Nowhere in the FCC Rules and Regu-
lations is there any requirement that
specifies exactly how the DTV trans-
mitter is to be operated. Even the power
measurement instructions only refer to
analog systems. However, the reference
to the ATSC standards does lead to a set
of performance requirements that
should at least be taken as a guideline.

be met for proper operation of a DTV
transmitting system. That document
should be a must for every chief engi-
neer of a DTV station. While the FCC
Rules and Regulations de not directly
fix the standards, it could reasonably be
argued that Doc. A/64 becomes a de
facto rule. Look at it this way — Sec.
73.682(d) says that DTV stations must
comply with the standards in A/52 and
A/53. Then A/64 tells what the limits
should betomeet A/52 and A/53. There-
fore, the Commission’s rules lead di-

rectly to the ATSC standard. While a
station might not be cited for not com-
plying with A/64, it sull is a realistic set
of values for station operation.

The general agreement seems to be
that simple power and trequency mea-
surements are reasonable andstill should
be made. Power should he measured
with a calorimeter but there is no cor-
rection to peak power. Remember that
weare dealing with average power now.
ATSC also recommends that the power
variation be limited to £5% to stabilize
the number of receivers that can regu-
larly receive viewable pictures at signif-
icant distances from the transmitrer.
After thar, the big thing seems to be to
adjust the system for correct error vec-
tor magnitude (EVM) or $/N (signal to
noise ratio) and to confirm that the
operation is within the DTV emissions
mask. Since vou probably can’t do any-
thing about the emissions mask, we will
discuss it first.

The current mask was defined in the
Memorandum Opinion and Order on
Reconsideration of the Sixth Report
and Order, FCC 98-24. In particular,
refer to paragraph 92 of that document.
The station’s compliance with the limi-

Contact us today for your

FREE AVB Solutions Catalog.

Call: 800.821.0019 or

E-mail: mktg@apw-enclosures.com

STANTRON prod

@pw

MINGEMEDIA

Manage and organize your

Multimedia
Editing Desks

offering of Audio/Video and

enclosure products

media and equipment with
the technicat furniture
system worthy of your most
critical electronic assets.
APW Enclosure Products has

the most comprehensive

Broadcast storage solutions.

Enclosures

Sloping Front
Cabinets & Consoles

Multimedia Cabinets
and Carts
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THE AZDEN 400UDR

* 63 User-selectable Frequencies
(794-806Mhz)
= * Crystal-controlled and PLL-Synthesized
_ |

* Tone code squelch

* Dual antennas with BNC connectors

* XLR output with volume control

* Headphone Output with volume control

* Operates on 4 AA or 12V DC

* LED indicators for A or B antenna status,
AF peak, Power On/Reception status

~

41XT Plug-in transmitter to
use with your favorite

= low impedance
wired microphone.

o 'w‘. -

: 41BT Avaitable with
4oy E omni (EX-503H),
o) uni-directional

(EX-503UH) or SONY

» ECM-44H.
.Q%
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iy %% 41HT Uni-directional
Y handheld Also available
Mt with AUDIX OM-3 capsule.
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0 2 AZDEN"

147 New Hyde Park Road, Franklin Square, NY 11010
400UDR (516) 328-7500 « FAX (516) 328-7506
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tation of the mask can be checked with
any reasonably good spectrum analyz-
er within a reasonable tolerance. A
good discussion of that can be found in
a paper by Dr. Paut D. Smith titled
“Understanding the FCC’s DTV Emis-
sions Requirement.” That paper isiden-
tified as Report #6157 by Micro Com-
munications Inc. Another great paper
dealing with the mask and the overall
performance of a DTV transmitter is
“Measuring The DTV Signal™ by Hen-
ry Fries and Brett Jenkins of Thomcast
Communications Inc., Comark Diwvi-
sion. That paper was presented at the
fall symposium of the IEEE Broadcast
Technical Society. You may obtain a
copy of that paper from the authors at
Comark or soon via the BTS page
found under Societies on www.ieee.org.
You should also look at “Digital Tele-
vision Transmission Parameters — Anal-
ysis and Discussion” by Carl Eilers
and Gary Sgrignoli of Zenith. You
should be able to find it on that same
Web page.

Your author hereby apologizes for
not including all of the information in
this article that would be needed to
analyze the performance of a DTV
transmitter. Such an inclusion would
extend this column to a series. That is
why the reference has been made to the
papers listed above. For those who

need such information, it would be
better provided by directly obtaining
the papers than by using a synopsis
from this column. At least we have rold
you where to go — something thart has
often been done to the author.

The Comark paper also discusses oth-
er measurements on the DTV transmit-
ter. Unfortunately,everything other than
looking at the radiated signal requires
rather expensive test equipment. Two
commonly discussed items are the Tek-
tronix Model RFA 300 analyzer and
Hewlett Packard 89441 Vector Signal
Analyzer. Unfortunately, these are a bit
pricey. For example, the HP 89441 cur-
rently goes for more than $60,000 when
equipped with the nicer options. There-
fore, the manufacturer’s representative
will generally do the measurements per-
formed for a complete proof at the time
of installation.

The biggest problem for most station
engineers will be changing their mode
of thinking. Those of us with gray (if
stll exisuing) hair had to go through
the change from vacuum tube technol-
ogy to discrete solid-state devices. Then
we moved from those components to
integrated circuits. For all of that tech-
nology, station engineers thought main-
ly in the frequency domain in terms of
frequency response, phase and group
delay. Now, you need to change to

thinking in the time domain and wor-
rying about such things as symbol rate
tolerance, carrier phase noise and er-
ror vector magnitude.

Fortunately, some manufacturers are
providing the ability to measure some
of those parameters via their exciters
and proprietary software. Such sys-
tems act as an excellent backup once
the transmitters are initially adjusted
in conjunction with the antenna and
transmission line systems. Individual
stations won’t really need systems such
as the big signal analyzers unless major
changes are made or massive failures
occur. On the other hand, rumor has it
that less expensive equipment is being
designed that will allow the individual
station to keep a fairly close wartch on
transmitter performance.

Unfortunately, the times are chang-
ing. DTV systems can’t be operated by
simply using the techniques perfected
in NTSC systems. As bad as it sounds,
station engineers are going to have
learn new tricks or prepare to make
way for new dogs. L]

Don Markley is president of Markley and
Associates, Peoria, IL.

Send questions and comments to:
don_markley @intertec.com

Need Product
Info Fast?

check out
www.hroadcastengineering.com
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Freedom from tape format differences,

Freedom from NTSC to PAL conversions,

Freedom from expensive shipping and satellites,

Freedom from rushing to meet courier deadlines,

Freedom from stumbling through complex technology.
Finally. A way to send and receive video and audio, from approval to digital master quality, across town or
around the world, without confusion, without couriers, without chaos. ClipMail™ Pro, Telestream’s new MPEG-2

digital media delivery system, uses store and forward technology to deliver what you need, when vou need it,
without tape format concerns. And video quality is never compromised by transmission speed.

ClipMail Pro sends media across a choice of standard telecoinmunications networks, including the Internet,
without any loss of quality during transmission. So what you see is what they get.

And although ClipMail Pro was developed by video professionals, for industry professionals,
you don’t have to be one to use it. 1t’s as easy as sending e-mail.

So Discover Freedom. Discover C|ipMai|TM Pro.

‘T/- ] www.telestream.net
NE"SHEN BrE i Toll free 877 CLP MAIL
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Audio metering devices

BY KENNETH HUNOLD

Audio meters are a poor, misunder-
stood lot. In many pieces of equip-
ment they are included seemingly as an
afterthought, as a signal presence indica-
tor or just “something to go by” rather
than as a true measurement device.

For offline setting of levels (with sine
waves), almost any kind of meter will
suffice, especially if the meter is built into
the device you are setting. “’Turnitup until
the third LED lights” will still result in a
repeatable, if only an arbitrary, level. If
you are setting up the gain structure of a
device, you are often using {relatively)
pure sine waves as opposed to a complex
signal, such as program material. In that
case, the meter indication is relatively easy
to read and is reasonably repeatable. [t
can be tempting to use these metering
devices that have reasonable accuracy but
unknown frequency response, depending
on the application. The use of sine waves,
or pure tones for set up allows the use of
lower-quality meters or digital multime-
ters without true RMS algorithms to be
used. [nexpensive digital meters often read
the average value of a signal, but if they
assume that the signal is a sine wave
(sometimes not a correct assumption), the
display can be scaled to “read™ RMS
values.

Metering, both for calibration and op-
eration (gain riding), is an area where
multiple standards coexist. The tradi-
tional method of metering/monitoring
audio signals was the VU meter. Learn-
ing how to “ride™ an audio level is very
much an acquired skill. It is sometimes
difficult to interpret the movement of a
VU meter, and instructing operators how
to set program levels based on its “read-
ings™ can give greatly varying results. If
there is a VU meter somewhere in the
room, many operators will, almost sub-
consciously, glance at it occasionally as a
sort of “reality check™ during a session
or show. More often than not, this is due
to the lack of faith in the meter that the
operator is looking at.

We have come a long way from the
days of the VU meter with an LED to
62
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indicate “peak” level. There are meter-
ing implementations that give us much
more informatton about the signal than
the old VU meeter ever could. The trick is
to figure out a way to show the most
information without the display being
clurtered or hard to read and interpret.

As broadcasters work with an expand-
ing number of audiochannels (firstmono,
then stereo, and now even more) it be-
comeschallenging to try to come up with
a method to meter and display all of this
information in a format that is meaning-
ful, yet still easy to comprehend.

Most audio mixers and engineers are fa-
miliar with using a Lissajous, or X-Y display
for two-channel systems. But as the number
of channels grows to fou, five, six, eight or
even more, how can that many channels be
comprehensively or intuitively monitored?
A number of manufacturers have developed
displays that can broadly be referred to as
“fish finder” displays. This is because of the
resemblance of these displays, at least at first
glance, to a sonar-type display used by boat-
ers and anglers to find fish and the depth of
the water.

audio signals. If you can, the best way to
evaluate these meters is to give them a
try. Talk it over with your colleagues and
see what they think. If you have the
opportunity, visit the manufacturer at
trade shows or dealer showrooms.

Digital meters mean different things to
different people. Because digital audio
assigns a value to every audio sample, itis
theoretically possible to build a meter that
could indicate every single audio sample.
Of course, it would take over 65,000
LEDs to build such a meter, and it
wouldn't be all that useful. These meters
can also have ballistics programmed into
the device, so they can be changed from
VU to PPM to “true peak™ at the pro-
grammer’s option {and be selected by the
operator.) Peak hold is also an option.

Digital meters can be made with differ-
ent resolutions. An eight-segment LED
meter has more resolution than a four-
segment LED meter, and less resolution
than a 64-segment meter. It is important
to remember that these statements alone
do not describe the accuracy of the meter
at all.

There are metering implementations that give us
much more information about the signal than the

old VU meter ever could.

The look, as well as the technology, of
these displays varies widely and many
designers are trying to come up with the
best way to accomplish this task. Mea-
surement devices resembling audio meters
have been developed for video signals,
and any such approach is fair game for
developmentand approval by the market-
place. It will most likely come down to
users forming a consensus on the most
useful of these displays. The waveform
monitor and vectorscope evolved into the
de facto standard measurement devices
for monitoring video signals.

Many manufacturers are looking for
the best way to monitor multichannel
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Audio meters are really scientific instru-
ments. But in order for them to be useful
in a production environment, they must
be easy to use and provide the desired
information without the need for time-
consuming interpretation. The merger of
science and artcontinues to evolve. Equip-
ment manufacturers are now offering
solutions, but they need to have feedback
to develop these designs into truly useful
tools that broadcasters use in their day-
to-day operations. ]

Kenneth Hunold is a broadcast applications
engineer for Dolby Laboratories Inc., New
York.
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THE PT-42P1 FLAT PLASMA DISPLAY

Panasonic technology has consistently established new standards for the
industry. We refer to these accomplishments as “The Gold Standard.”

When it comes to gas plasma displays, “Gold Standard” means the Panasonic
PT-42P1. Its widescreen 42° picture achieves new levels of brightness and
contrast ratio. And its outstanding resolution makes you think you're looking
through, rather than at the screen.

The PT-42P1 not only offers Panasonic's bold new gas plasma technology;
it delivers best of class performance for critical data display, video
presentation and DTV studio production applications.

THE PT-42P1. FOR YOUR IMPORTANT PRESENTATIONS, GO FOR THE GOLD.

ONLY 3.5" SLIM!

For more information:

P:J.ru:um

sl ssunis #T-42F 1, cull: -2 NP EIcst enter product code # 15).
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24 vs 16 - NOW THAT'S

UNFAIR

Bl Get Maxim on your side. As the
world’s first 10-bit compact digital
standards converter with a 24 point
aperture it brings a new level of

performance to the 1RU standards

conversion league.

Now you’ve got the advantage of
50% more filtering precision than

any other player in the game.

The result, on pictures with rapid
motion content, is a perfect com-
bination of sharp picture quality and

signal transparency with the mini-

mum of blur and judder.

Maxim builds on the winning With an unbeatable line-up of
strategy of Alchemist, the world-leader features it's the top scorer for high-end
in standards conversion quality. use wherever space is at a premium.
MAXIM CVR500

For more information on MAXIM and the other standards converters in our range:

www americanradiohistorv com
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WHAT YOU’'D CALL AN
ADVANTAGE

Maxim CVR500
The world's first compact digital standlards converter with a 24 point

aperture, featuring integral fixed mode aspect ratio Conversion, sample

rate conversion for embedded audio delay and Rolltrack™.

COMPACT DIGITAL STANDARDS CONVERTER by SNELL & WILCOX @

Tel: (408) 260 1000, Fax: (408) 260 2800, e-mail: info@snellusa.com  website: www.snellwilcox.com
Circle (125) on Free Info Card
www americanradiohistorv com
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High-speed networking technologies such as Gigabit Ethernet and Fibre Channel allow relatively large vid

shared and sent thoughout today's facilities. Photo courtesy of SGI. w T T
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By Camden Ford

ave you noticed how those small digital islands

are growing and looking more like a continent?

The first wave of digital video was marked by

the replacement of analog devices. Many of

these newer digital devices offered new and useful features

such as pre-read and self-diagnostics. As important as this

wave was to the television industry, these devices did not take
advantage of digital networking.

The professional video industry is well into a second wave

of digital video, one in which islands are interconnected to

form systems. This is a classic case of the whole being greater

Broadcast Engineering
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Video

networks

than the sum of its parts. With the
convergence of video and computer
technology now reaching a critical
mass, networking can be the next big
step to facility efficiency. Choosing the
right technology for a given applica-
tion is the key to performance and —
equally important — expandability.

Converging technologies

One of the first instances of conver-
gence in broadcasting was in the form
of nonlinear editing systems. Most of
these systems were standalone or, at
best, part of a simple network. The
concept of workgroups was advanced
based on the idea that all of the ele-
ments of content ¢creation needed to be
linked to enhance productivity. What
developed were networks linking
graphic artists and audio workstations
with the nonlinear editing worksta-
tion. Artists and editors could exchange
materials electronically, reducing er-
rors and eliminating the costs of and
need to care for floppy disks, tapes and
other physical transfer media.

Success in this area narturally led to
the implementation of shared storage
systems where multiple editing work-

level with respect to moving video files.
It is time to consider the question of
effectively networking an entire facili-
ty. The typical goal would be to move
content throughout a broadcast facili-
ty electronically, without using video-
tape. To consider effective network
strategies for broadcast facilities, a
primer in network technology choices
is in order.

Basic choices

As broadcasters integrate more digi-
tal systems into their facilities, reli-
ance on different types of video com-
pression increases. [n many cases, com-
pression technology makes digital sys-
tems cost-effective. Different compres-
sion techniques (such as MPEG, DV,
M-JPEG, etc.) are used in different
applications based on their character-
istics. As compression technologies
improve, and network performance
increases, many of these devices will
integrate nerworking technologies to
extend the size of these digital islands.

Some common networking technolo-
gies and topologies that are gaining
acceptance in today’s broadcasr facili-
ty include Fibre Channel networks,
Storage Area Networks (SANs), Ether-
net, and ATM. SDI/SDTI technology is
used as a replacement for analog video
routing systems. Although not a true
networking technology, SDI/SDTI is
used to connect standard video devices
such as VTRs, switchers, mixers, video

One factor limiting routine network implementation has
been the size of video files.

stations could have access to needed
material. At the same time, computer-
ization had already penetrated man-
agement functions, such as on-air pro-
gramming databases, schedules, auto-
mation systems and other station func-
tions. One factor limiting routine net-
work implementation has been the size
of video files. Early networking tech-
nology was slow and did not take into
account the real-time needs of video.
Because of this, early networks were
relegated to data transactions and con-
trol functions.

Today, however, network technology
has reached a reasonable performance

68

Broadcast Engineering

servers, video monitors, etc. through a
central router. Advantages of SDI/SDTI
are thar it can carry uncompressed
ITU-R 601 video as well as compressed
formats such as DV, MPEG, HDCAM
and D5-HD, and of course, most broad-
cast manufacturers support SDI/SDTI
as a standard interface on their prod-
ucts.

Fibre Channel (FC) networks are be-
ing installed to link multple video
servers together for transferring files at
high speeds. FC itself runs ar gigabit
speeds, but due to packetization and
protocol overhead, the actual data
throughputiscloserto 600Mb/s. While

October 1999
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FCnetworks are growing in size due to
the recent advent of intelligent FC
switches, the protocols used in many
cases are still proprietary. Typically,
video servers that utilize FC network-
ing for file transfers cannot transfer
files in and out of the network or
interoperate with non-FC devices. FC
does not currently support isochro-
nous streaming and can only be used as
an asynchronous data transport. Due
to this, FC networks are often utilized
within a single manufacturer’s product
family. To get video or data into or out
of these networks, typically requires
the video or data to pass through one
of these devices via some other inter-
face {usually SDI for video or Ethernet
for data).

Storage area networks are a fastgrow-
ing technology, especially for the data
industry. Storage area networks (SANs)
also use FC networking, but instead of
connecting one device to another, they
connect devices to a storage system.
Devices connected to a SAN can share
video and dara files by using disc stor-
age as a central data repository. The
acceptance of this networking topolo-
gy in the nonlinear production and
post-production markets is growing.
A SAN allows multiple nonlinear work-
stations to access a common pool of
shared storage. Unlike the FC networks,
SANs use standard FC protocols for
accessing FC disc storage (typically
SCSI on FC). Storage can be shared by
connecting multiple workstations di-
rectly to the FC storage through a FC
hub or switch. The difficulty with these
networks is that to control access to
the shared storage, complex, propri-
etary file systems and file management
software may be required. In many
implementations, software drivers must
run on every workstation tied to the
network. In addition, an external work-
station may be used to synchronize
access to the material stored. To attach
external devices to the SAN, these de-
vices must be capable of running this
proprietary software. Typically this lim-
its network access to workstations only.
As in the FC networks previously de-
scribed, moving video or data into or
out of this network means the video
and data must pass through one of
these workstations.

Ethernet networks are mature and
relatively inexpensive. They have been
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ased extensively in broadcast facilities
oryears as data and control networks.
Most broadcast tacilities have internal
S networks tor general application
ind file sharing. Most automated traf-
tic systems have Ethernet connecuvity
tor local access. Many also have con
nectivity over wide area networks
WANSs) to a centralized traffic and
program scheduling system. Many
automation systems use Fthernet net-
works for connectivity to central me-
dia databases and to distributed con
trol computers. However, many times,
these similar networks remain islands.
Typically, these networks are not used
tor transterring video files, and most
are standard 10Base-T or 100Base-T.

['he bigger brother to Fast Ethernet
(100Base-T) is Gigabit Ethernet. This
refatively new technology is limited to
fiber optic connections. Fiber optic
connections are not yet standard on
PCs; however, new NICs are available
that ofter these connections as stan
dard 1/O. Because Gigabit Ethernet
uses the same protocols as other imple-
mentations of Etherner, it is theretore
automatically compatible with exist
ing application software. The increased
baadwidth makes Gigabit Ethernet fea
sible for high-speed transter of video
tiles between devices. Broadcasters are

already starting to see implementa
tions of Gigahit Ethernet used instead
of Fibre Channel for interconnecting
video servers. The data rates for tile
transfers are relatively similar and Gi
gabit Ethernet 1s a widely accepted
standard. Not only that, but it is easy
to connect to other devices such as
nonhnear editing workstations, auto

classes of service, it can be fairly ex
pensive to implement. It is a highly
tlexible and highly scalable technology
that is most often used tor long-haul
data backbone networks such as the
Internet backbone and telephone net
works. Many broadcasters have used
ATM on wide arca networks for both
data and video applications, but it is

The acceptance of SAN networking in the nonlinear
production and post-production markets is growing.

mation systems, traftic systems, etc.
One disadvantage ot Gigabit Ethernet
is that it does not supportisochronous
channels, which can be used for video
streaming. Because of this, bandwidth
or tinming cannot be guaranteed.
ATM was originally designed to han
dle both data and voice traffic. To do
this, there i1s a mechanism tor specify
ing class of service. Users can specity
data priorities such cthar bandwidth
can be guaranteed for voice (or video)
applications. These come at the ex
pense ot lower class of service dara
such as TCP/IP dara. Because this tech-
nology was designed to handle many
types of data and up to five different

not otten used ftor internal nerwork
operations due o its complexity and
cost

Planning for the future
The dilemma tacing broadcast facili

ty owners and operators todav 1s how
to install a tull-teatured network with-
out constraining opportunities for lat-
¢r growth, and — naturally — 1o stay
within reasonable budger limitations.
There is an overriding need tor tlexi

bility, both in the size of the network
and the ability to handle video dara
trom an ever-changing mix of mput
and output tormats. This need for for-
mat independence also encompasses

Video networking will provide even traditional applications, like the A/B-Roll Edit Room at Globecast America, with new ways of
completing projects. Photo courtesy Globecast America.

October 1999

WwWWWwW.americanradiohistorv.com

69

Broadcast Engineering


www.americanradiohistory.com

Video

networks

broadcasters’ requirements to get full
use and value from the equipment cur-
rently in their facilities while address-
ing new equipment reaching the mar-
ket each year.

A number of solutions have been
proposed and implemented. Some are
more effective than others are. As al-
ways, such decisions come down to a
series of trade-offs; typically cost vs,
features vs, flexibility.

Computer networks are designed to
handle data; but not all video content
reaches a facility as data. However, not
all networking technologies have these
limitations. [EEE 1394 offers the abil-
ity to route data in both an asynchro-
nous and isochronous manner. Many
people think of IEEE 1394 as a simple
consumer technology used for con-
necting digital camcorders to PCs. Dig-
ging deeper into the IEEE 1394 speci-
fication, one finds that it is a good
networking technology for use in vid-
eo-intensive environments,

The current commercial implemen-
tation is IEEE 1394a. This specifica-
tion is complete. Products that meet
this specification have been shipping
for over a year. IEEE 1394a specifies
link distances of 4.5m (15 feet) with
standard cables and up to 10m (3§
feet) with high-quality cables. Bus
speeds up to 400Mb/s are allowed.
One may ask how an effective network
can be built with cable distances of
only 4.5m. The answer is that 4.5m
link distance does not make a very
good network. However, IEEE 1394
proponents are forging ahead with a
new specification known as [EEE
1394b. The new specification allows
[EEE 1394 devices to incorporate glass
optical fiber (GOF), plastic optical fi-
ber (POF), and unshielded twisted pair
(UTP Category 35) for distances up to
500m, depending on media type. This
new specification increases bus band-
width to 800Mb/s and beyond. The
IEEE 1394b specification actually spec-
ifies link bandwidths of 800Mb/s,
1600Mb/s and 3200Mb/s. This new
specification will be complete shortly.
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Prototype devices running at 800Mb/s
are already operating at industry trade
shows.

With Gigabit Fthernet and Fibre
Channel already on the market and
running at gigabit speeds, what makes
IEEE 1394 different tfrom the other
networking technologies? IEEE 1394

feature is that it provides the ability to
allocate discrete bandwidth channels
tor delivery of isochronous datastreams
such as video and audio. This means
that a device can reserve 25Mb/s of
bandwidth for streaming DV25 video.
Regardless of other traffic on the net-
work, the reserved data channel is nev-

The increased bandwidth makes Gigabit Ethernet
feasible for high-speed transfer of video files between
devices.

provides fixed, low latency end-to-end
delivery for high bandwidth streams.
Designed specifically as a multimedia
technology for carrying audio, video,
control, and data, 1394 provides two
Classes of Service, isochronous (guar-
anteed bandwidth) service and asyn-
chronous service. Its most attractive

er interrupted or reduced.

Another interesting capability of this
technology is that it can support up to
64 individual isochronous channels on
a single link. This means that up to 64
ditferent MPEG-2 videostreams can be
simultancously carried on a single link.,
In addition to the isochronous data

Today’s technologies allow video networks to move beyond data transactions and
control functions and on to providing effective access to video files. While not yet
tapeless, the future for online suites, like this Inferno bay at Post Logic Studios,
Hollywood, is to move content entirely through the use of networking technology. Photo
courtesy Spelling Communications.
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channels, any bandwidth not reserved
can be used for asynchronous rraffic.
There are already several commercial
implemenrtations of TCP/IP on 1EFE
1394. To guarantee art least some asyn-
¢aronous packet transport on the link,
up to 80 percent of the available band-
width can be reserved for isochronous
data channels. The remaining band-
width carries asynchronous packets.
On a 400Mb/s link, this equates to
3.20Mbs for isochronous traffic (such
as video and audio), and 80Mb/s for
asynchronous packets (such as TCP/
I’). Using IEEE 1394b atr 800Mb/s,
this means that up to 640Mb/s can be
used for video, leaving 160Mb/s for
asynchronous packets. These numbers
arz a maximum for isochronous band-
width. [f less bandwidth is required for
iscchronous channels, any remaining
handwidth can be used for asynchro-
nous packets (up to 50 percenr of the
link bandwidth). For example, using
80IMb/s IEEE 1394b with only 40

MPEG-2 streams (10MDb/s per stream),
400Mb/s of bandwidth is available for
asynchronous traffic (IP traffic). This
is four times the raw bandwidth of Fast
Ethernet.
Connectivity

For the most part, current networking

ports as standard connections. Apple
and Sony computers have them, as do
some Compaq and NEC computers.
Many lower-end digital camcorders
have them, and they are even appear-
ing on some higher-end equipment,
IEEE 1394 has been specified as the

|EEE 1394 offers the ability to route data in both an
asynchronous and isochronous manner.

technologies used in video applications
do not provide an easy connection to
video and audio devices. Video servers,
for example, may have physical connec-
tors for SDI video, AES audio, 1TC
timecode, R5-422 control, Fthernet and
Fibre Channel. The SDI, AES, and LTC
connections are all different data for-
mats carried at different bir rares; bur
they are all serial and isochronous. The
RS-422, Etherner and Fibre Channel
connections are asyn-
chronous, also with dif-
ferent formarts. Getring
data into and out of this
server requires a multi-
tude of connections. IEEE
1394 can simplify this be-
cause it can carry all of
theisochronous informa-
tion and asynchronous
intormation on the same
cable. A simple example
can be seen in the con-
sumer market. For anon-
linearediting workstation
to record video for edit-
ing, the workstation
needs an SDI (or com-
posite or S-video) input,
and AES (or analog) au-
dio input, a nmecode
reader (optional), and RS-
422 (or RS-232) for con-
trol of the VTR. With
thesecomnmections and the
appropriate sottware, the
nonlinear worksration
canthen controla profes-
sional VTR. On the con-
sumer side, a PC with an
IEEE 1394 card and a
1394-capable digital camcorder can ac-
complish all of the above with a single
IEEE 1394 connection.

Many devices are adding IEFE 1394
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preferred method of connecting set-
top boxes to digital television sets, and
some new HD VCRs now include 1394
connectors. Additionally, there are a
multitude of scanners, digital still cam-
eras, and even disk drives that are
implementing [EEE 1394, While most
devices are generally consumer or in-
dusrrial grade, the high volume of these
devices has driven the cost of IEEE
1394 down to very low levels, reduc-
ing the implementation costs.

Theadvent of high-performance [EEE
1394b technology, with its capacity
for long distance links on fiber and
copper cables, combined with IFEE
1394 switching and mass storage tech-
nology, makes 1394’ future as a video
networking technology.

There is a next generation networking
and storage solution for professional
broadcaster based on IEEE 1394, The
recently introduced Video Area Network
has the capability of recording and play-
ing back video, audio, and data in a
variety of formats, both compressed and
non-compressed. This network intra-
structure was built to encompass the
many devices on the market today with
IEEE 1394 interfaces, as well as those
without. The system includes a set of
network interfaces that will connect the
IEEE 1394 network to SDI, AES, LTC,
RS-422, Fthernet, ATM, DVB-ASI and
other standard interfaces. Implementa-
tion of effective video network topolo-
gies can begin to connect those many
and varied digital islands found in broad-
cast tacilities today. The net result will be
technical centers poised to take full ad-
vantage of the future and ro serve their
customers. ]

Camden Ford is the product marketing man-
ager for Omneon Video Netiworks, Campbell,
CA.

71

Broadcast Engineering


www.americanradiohistory.com

Largefacilities with high storage demands, such as Post Logic Studios in Hollywood, could find it efficient to install a storage area
network (SAN). SANSs rely on direct disk connections across the network for accessing all digitized content. Photo courtesy Spelling

Communications.
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By Dimitri Chernyshov

hether you like the trend or not, computers will continue

to invade the world of broadcast television.
For the past decade, video equipment manufacturers have
found it increasingly attractive to use off-the-shelf comput-
ers, operating systems, and file systems as the platform for their products.
This reliance has allowed video equipment manufacturers to focus their
efforts on adding value through increasingly refined software that enables
the creation and manipulation of video in ways that were unimagined a

decade ago.

So far, two major technologies from the computer industry have tound
broad acceptance at video facilities around the world, disk-based video
storage as implemented in video servers, and off-the-shelf computers running
application-specific video and audio creation and manipulation sofrware
(editing, graphics, animation, etc.), generically called *video workstations.”

Video servers and video workstations have become a part of most video
facilities because they both provide distinct advantages over the older
methods — instant random access, less maintenance, more creativity,
higher reliability and lower costs — all while providing a better tooking final
product on air. As much as we applaud the computer industry’s help on
the creative side of video, and as close as we've embraced disk drives for
recording and playing back video, most of us have just started looking at
the way computers route and share data and how it nught help us.

How do computers distribute data?

While computers deal best with files — self-contained objects that are
accessed in discrete chunks — video equipment deals with “streams,”
slippery tlowing data that resists being bottled up as an objects. The big-
picture view of the storage, distribution and mantpulation of video within
facilities over the past 40 years could be summed up as “expensive
intelligent video storage devices blindly pumping video through a pipe to
passive video manipulation and viewing devices.” This is exactly the
opposite ot the computer industry’s methods ot storing, distributing and
manipulating dara, which could be summed up as “inexpensive, dumb
darta storage devices responding to requests via a pipe from intelligent data
manipulation and viewing devices.”

As disparate as the ways of handling data distribution might be,
computer people might just be on to something good. Treating video as
computer dara and distributing it via computer networking can provide all
of the same benefits we've seen the computer industry give us with video
servers and video workstations. But can computer networks handle video?

Will LANs work for video?

The concerns most ot us share about computer networks for video
centers around speed. A 100MDb/s LAN, like 100baseT Ethernet, should
theoretically provide more than enough bandwidth for 25- and 50Mb/s
compressed video. But 100BaseT usually yields well less than 100Mb/s,
usually not enough to reliably handle even 25Mb/s video.

The next level of speed, Gigabit Ethernet, is billed at a billion bits per
second. But it too provides much less than that in real-world implemen-
tations. While easily able to provide enough bandwidth for 25-50Mlbys
video or even 2:1 MJPEG compressed video, Gigabit Ethernet makes
apparent a basic problem with standard computer networking — process-
ing overhead.

Computer 1 ANs using IP or other protocols require many CPU cycles
to process cach packer ot network data. As taster Ethernet brings in more
packets per second, the CPU must dedicate more of its processing power
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to handle those packets. While Gigabit
Ethernet may be able to provide 200Mb/s
t any single computer, it takes more
than half of the processing power of a
3J00MHz Pentium processor to handle
all that data. So while you may have
video on your computer desktop, you
don’ have enough processing power left
to even move your mouse smoothly
across the display.

What's a SAN?

When compared to LAN technologies,
the disk transport technologies used in
Storage Area Networks (SANs) are fast
and efficient. Ultra SCS reliably channels
300Mb/s of data between computer and
disk. Fibre Channel consistently provides
more than 600Mb/s using the same SCSI
protocol. And the SCSI protocol is two
orders of magnitude more efficient in its
use of processing power - typically using
no more than three percent of a even a
slow Pentium’s processing power to pro-
vide hundreds of megabits per second of
bandwidrh.

Untortunately, SCSI cables can be only
a few feet long before their signals de-
grade. Even low-voltage differential SCSI
goes only a few dozen feet. Fibre Chan-
nel can be thought of as “serial SCSI”
designed to overcome the distance limi-
tation of parallel SCSI. It ¢can be run
about 50 feet over special Fibre Channel
copper cables (essentially two very well
shielded twisted pair). It using glass op-
tical cable, Fibre Channel cango as faras
one, 10, or nearly 100 miles depending
on which color and power of laser is
used.

Only SCSland Fibre Channel canmake
direct connections between storage and
computers, so one or the other (or some
combination of the two) must be used to
build the SAN. Now that some Fibre
Channel network interface cards (NIC)
can handle both SCSI protocol (the nor-
mal protocol of Fibre Channel) and IP
protocol, it is possible to build a SAN
using only Fibre Channel connections
with no LAN in parallel.

Storage area network operating sys-
tems (SAN O/5) similar to Novells net-
work operating system (NOS) of a de-
cade ago, work with existing operating
systems, tile systems, and application
programs to allow computers to copy,
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move, and share files across a hybrid
SAN/LAN. Just like the Windows NT
ne<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>