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D-12: Compact Enough for OB

Powerful Enough for Bre

* mixing router based topology

* 5.1 surround sound plus 3 stereo masters

* COMPACT - 32 faders — 53" wide /32" deep /9" high
* router based source/destination selection

* paging channel strips — 64 channels on 32 faders

* scalable — up to 64 input faders

¢ routable mixes

e event storage and recall

* eight stereo subgroup mixes

¢ eight stereo sends

* eight mix-minus outputs (can be expanded)

* four DCM faders (digitally controlled groups)

* Bus-Minus (w/TB & solo) on every input (direct out)
* pan/bal, blend, mode, EQ/dynamics on every input
* delay inputs or outputs (frames or milliseconds)

The D-12
Digital Audio
Control Surface

* fullscale digital peak and VU metering

* two studios, CR and HDPN/Studio 3 monitors

* talkback communication (programmable)

* mix follows talent / logic follows source

* 12 user-programmable switches (comm, salvos, triggers, etc.)
* automatic failsafe DSP card option

* automatic failsafe CPU card option

* redundant power supply option

* switched meters with system wide access (including all
console inputs and outputs)

* dedicated master, group and DCM faders (no fader sharing)
* motorized faders

* pageable fader option

* dedicated LCD display per function (EQ, Pan, Dynamics)

* multiple surfaces can share 1/0

With thousands of digital consoles installed, trust Wheatstone for your next project!

% VWheatriftone

Specs & features sulject (o change wio notice tel 252-638-7000 | www.wheatstone.com / sales @ wheatstone.com

Copyright © 2006 by Wheatstone Corporation




ONE company delivering true interoperability across our
portfolio—and across your broadcast delivery workflow.
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Newsrooms
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Editing to air faster
in an end-to-end
file-based workflow,
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format flexibility,
production efficiency
and a true shared-

storage environment.
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Processing
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entire workflow in
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Release
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From complete solutions to products that integrate with your existing technology, Avid can provide

the tools you need to anticipate every challenge. Learn more at www.avid.com/broadcast.

©2007 Avid Technology, Inc. All rights reserved. Avid is a registered trademark of Avid Technology, Inc. All other trademarks contained herein are the property of their respective owners.




When there’s no place to hide,

you need absolute confidence to stand your ground.

We will get you to air with speed, accuracy and qualizy

on time, every time.
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How's your IPTV guotient? Define the following acronyms as they
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IPTV, CLEC, FTTP, FTTC, HDCP, EPON and DMIF

One correct entry will be selected to receive a copy of the new book
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the beauty of the HPX500

Panasonic’s new, full-size AG-HPX500 P2 HD camcorder does more than just cagpture

incredibly detailed high definition images on ultra-reliable, solid-s:ate memory carcs. It offers the
unigue combination of high-end features never before offered ina camaoorder in &his price range,
including production-quality 2/3"“ progressive CCDs, DVCPRO -D 4:2:2 quality, 32 HD/SD video
formats, four independent audio channels, and varable frame rates for incredible quality and versatility.

The shoulder-mount HPX500 features four card slcts and can record 64 minutes in DVCPRO HD, 128
minutes in DVCPRO50, and 276 minutes in DVCPRO on four 1€-gigabyte P2 cards. Its 4:2:2 sampling
rate and intra-frame -encoding ensure exceptional quality pictures, while its interchangeable lens, 50/60-Hz
selectability and low power consumption assure superb flexibility. And best of all, -he HPX500 is backed
by an industry-leading 5-year warranty*

Learn more about the HPX500 at www.panasonic.com/broadcast or call 1.800.528.8601.

3.5° LCD monitor at rear facli-les audio monitoring
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when it counts : Panasonic ideas for life

\ “1 year regular, plus 4 years extended upon registratioy. © 2007 Panasonic Broadcast
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JANUARY'S FREEZEFRAME ANSWER

Match the RAID level with the correct definition. Answers can
be found on page 237 of "Digital Asset Management” by David
Austerberry, Broadcast Engineering world edition editor.

RAID LEVELS DEFINITION

RAID 0 Nonredundant

RAID 1 Mirrored

RAID 2 ECC Hamming Code

RAID 3 Bit-interleaved Parity

RAID 4 Block-interleaved Parity

RAID 5 Block-interleaved Distributed Parity

RAID 6 P and @ Redundancy
JANUARY WINNERS:

David Amien, Jim Barnes, Paul Huckeby, Al van Dinteren
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€2007 Maxell Corporation of Armerica

ADVANCED TECHNOLOGY
MAXIMUM PERFORMANCE

STEP UP TO MAXELL HD MEDIA.

The HD revolution is in full swing, and Maxell has once again risen to the challenge.
Utilizing some of the most advanced technologies in the world, Maxell Optical HD Media
(HD DVD and Blu-ray) offers up to 500% more capacity and 300% faster transfer rates than
standard DVDs. Additionally, Maxell HD Tape Media (D-5, HDCAM, DVCPRO HD and DVPRO
HDV) utilizes Ceramic Armor Metal Particles and innovative binder systems for unsurpassed
durability and reliability. That's why broadcast professionals who demand maximum
performance choose Maxell performance.

For more information, visit www.maxell.com.

maxell

maxeill

www.Mmaxell.com



EDITORIAL

DEPARTMENT

Broadcasters spin the
wheel of fortune

hile this year’s NAB convention may have

been light on new products, it was heavy

on talk about broadcasters becoming

players in the mobile TV arena. With two
broadcast-compatible transmission systems being demon-
strated off the show floor, the topic was on a lot of minds.
Both systems use the VSB transmission standard.

Harris and LG Electronics proposed what they call
MHP, for mobile, pedestrian and handheld devices. Sam-
sung and Rohde & Schwarz demonstrated what’s called
Advanced-VSB (A-VSB). Both of the proposals would al-

low broadcasters to devote a portion of their 19.39Mb/s
ATSC stream to sending images to mobile receivers.

While both systems claim to be compatible with ATSC,
only A-VSB has reached the draft amendment stage for
A/53. Proponents claim that no formal FCC rule chang-
es would be required because the bit stream and coding
changes would not change modulation characteristics or
emitted bandwidth.

The A-VSB solution uses a supplementary reference sig-
nal (SRS) and turbo coding to enable mobile reception at
speeds up to 150mph, theoretically. Turbo coding replaces
the data protection and correction processing used in VSB
and E-VSB.

At NAB2007, the A-VSB demonstration used Las Ve-
gas station KVMY-TV and showed that at one-fourth
rate coding (3Mb/s), the system could transmit a 750Kb/s

10 broadcastengineering.com | June 2007

media stream. An additional 2.8Mby/s is required for the
SRS. This leaves approximately 13.5Mb/s to carry stan-
dard MPEG-2 programming,.

The Harris/LG MPH signal is compressed and encoded
differently than ATSC signals but does not change how
standard VSB signals are received. The MPH data stream
is multiplexed with the main ATSC program stream. The
proposed standard uses 4.4Mb/s for MPH, which leaves
15Mb/s for MPEG programming. Using QVGA resolu-
tion, a station could transmit 30fps images with a data rate
between 300Kb/s and 500Kb/s, which would support two
or three program channels.

Lest we forget, there are two other heavy hitters in this
space: Crown Castle and QUALCOMM. These companies
are pushing hard for their propriety transmission stan-
dards, respectively called Modeo and MediaFLO, to be
adopted. If either of these options is adopted by the cell
phone makers, TV stations won’t have to worry which of
the VSB systems is better.

Even so, broadcasters are optimistic, and stations should
consider supporting these industry proposals. To support
the development of mobile digital broadcast TV, some of
the nation’s largest TV broadcasters have formed the Open
Mobile Video Coalition. Members include Belo, FOX Tri-
bune, Gannet, ION, NBC, Sinclair and Telemundo. These
broadcasters represent 280 stations covering more than
96 million households, so the group could influence up-
coming key decisions.

Even though some may think the odds are against
broadcasters in this endeavor, just think of it as a Vegas bet.
The million-dollar jackpot could be just one spin away.

EDITORIAL DIRECTOR

Send comments to: editor@broadcastengineering.com
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Unlimited

sizing and repetition across all displays

Kaleido-X sets a new standard for signal flexibility among m.lti-room,
multi-image processors. Any of its 96 inputs can be displayed, any number
of times and at any size, over eight monitors without grouping restrictions.

And the picture quality has to be seen to be believed.
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FEEDBACK

DEPARTMENT

Digital television for the masses
Dear editor:

Apparently, I must be missing something regarding the explanation of
switching from analog to digital television. 'm on disability, and my wife
and I can’t afford to buy a new digital tuner television. From what I've
read, the analog signal will stop broadcasting in February 2009 when it
switches to a digital signal. So basically, anyone that’s poor will no longer
receive a TV signal. What are we supposed to do?

Brad Dick responds:

Don’t worry. The government’s current plan for viewers without access
to cable or satellite is to give them a coupon valued at $40. The coupon
can be used to purchase a set-top converter box. That box will convert
the new digital signals into analog ones your television can display. One
benefit will be that you will be able to enjoy the extra channels that digital

channels provide.

What's the big deal?
Dear editor:

I don’t see what all the fuss is about
regarding the digital transition. To-
day, if the four major networks started
inserting public service information
about the transition during prime-
time viewing, and did that for one
year, they would reach off-air, cable,
DIRECTV and DISH viewers — about
everyone who watches television.

Anybody at the end of one year who
doesi’'t know about the digital transi-
tion must never watch television.

The broadcast industry does not
need the help of Congress, the NAB
or anybody else. The industry has the
tools to educate the public. Could it
be that broadcasters are too busy re-
porting news that the public doesn’t
care about?
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SED displays
John Luff:

Where can [ see an SED display? In
your February 2006 column, “Qual-
ity-control monitors,” you discussed
the latency problems with LCD, but you
never mentioned the video process-
ing delays in LCD or plasma displays.
The delays in plasma monitors are a big
problem, even in home receivers.

John Luff responds:

Canon and Toshiba planned to
have an SED on display at CES in
January. Canon was, however, in vio-
lation of a licensing agreement with a
company that provided carbon nano-
tubes, which are part of the manufac-
tured product.

As a result, Toshiba transferred ail
ownership to a Canon subsidiary,
pending resolution of the legal issues.
It is unclear when an SED display will
be available for viewing, despite its
promise for both consumer and pro-
fessional applications.

The latency in LCD and plasma
monitors is in large measure due
to the scaling engines they contain,
along with addressing and other in-
ternal processing. It affects all moni-
tors where image scaling is needed,
which includes most multistandard
monitors today and certainly all flat
panels.

HDTV in Canada

Dear editor:

I've owned an HDTV-ready set
since 2001, and I'm still telling people
not to waste their money on HD for
viewing television. My HD set is great
for viewing movies, but there’s far
too much TV content appearing in a
fuzzy 4 x 3 upconversion.

IUs very disappointing. Will Cana-
da ever see free-to-air HD?

Test Your Knowledge!

See the Freezeframe question
of the month on page 6.

Send answers to editor@broadcastengineering.com



MOBILE TV

essential

Be ready for prime time.

Thomsen flexible service platforms that enable new revenue
streams and deploy Mobile TV services to the devices YOU
choose. Open standard compression prcducts that squeeze
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end solutions from content pre-purposing to transmission.
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The Automat way

What if a la carte really is a better
option than channel bundling?

BY CRAIG BIRKMAIER

s a boy growing up in the
Long Island suburbs of
New York City, there were
many things I looked for-
ward to when I would accompany my
parents on a shopping or business ad-
venture in the city. One vision that en-
dures was a trip to the coin-operated,
glass-and-chrome art deco wonder
that was Horn & Hardart’s Automat.

You could stick a few coins in a slot,
open the door and feast on most any-
thing you might want to eat. As if by
magic, stuff just kept appearing be-
hind those little doors. If you weren’t
in the mood for what was available,
you could just wait a few minutes for
something new to appear.

In the book “The Automat,” au-
thors Lorraine B. Diehl and Marianne
Hardart write, “By the peak of its pop-
ularity — from the Great Depression
to the post-war years — the Automat
was more than an inexpensive place
to buy a good meal; it was a culinary

treasure, a technical marvel, and an
emblem of the times” The Automat
proved that 4 la carte dining did not
need to be an expensive proposition.
There are some strong parallels
(and major differences) between the
Automat business model and the
U.S. subscription multichannel TV
business model employed by cable
and DBS industries. It’s not hard to
imagine a monitor wall filled with
100 channels of content from which
you could pick and choose. The pro-
ponents of a la carte TV channel se-
lection would like to give consumers
the ability to choose and pay for only
the channels they want. The content
conglomerates and the cable and DBS
industries have other ideas.

Eat your spinach

One argument used in favor of a la
carte selection is that it will allow con-
sumers to control the content in the
home, something the TV ratings sys-

FRAM E G RAB A look at the issues driving today's technology

IPTV equipment revenue increasing
The revenue is expected to double by 2010.
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Source: Infonetics Research

2008
Year

2009 2010

www infonetics.com
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tem and the V-chip were supposed do.

The FCC just issued another report
on the effects of TV violence on chil-
dren, noting that children have more
access to violent content than ever
before, with both broadcast and sub-

With a la carte channel selection,
consumers could purchase only the TV
channels they wanted, a similar concept
to the Automat, pictured above.

scription-based content sharing the
blame. The report encourages Con-
gress to give the FCC additional au-
thority to regulate TV violence, and it
encourages the multichannel services
to give consumers the ability to select
channels on an a la carte basis.

In written remarks that accompa-
ny the report, FCC Chairman Kevin
Martin suggests that requiring cable
and satellite television providers to
offer programming a la carte would
be a more content-neutral means
for Congress to regulate violent pro-
gramming and therefore would raise
fewer constitutional issues.

In a direct shot at the industry
practice of promoting large bundles
of channels, Martin suggests, “While
the Constitution protects the right to
speak, it certainly doesn’t protect a
right to get paid for that speech.”

In essence, that is exactly what is
happening today. U.S. consumers are
accepting the notion that it is cheap-
er to buy a big bundle of channels
— many of which they will not watch



Introducing the DP600 Program Optimizer
The Quick Fix for File-Based Media

Designed specifically for broadcasters who work in
file-based environments, the award-winning Dolby
DP600 Program Optimizer is a powerful, intelligent, and
aulomatic system. It ensures consistency in delivery ol
broadcast media and audio files for terrestrial networks,
local stations, and cable, satellite, and IPTV operalors.
Expanding on the unique Dialogue Inteltigence™
technology of the Dolby LM100 Broadcast Loudness
Meter, the DP600 automatically analyzes and normalizes
the loudness of programs and commercials without
impacting their original dynamic range.
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In addition to loudness analysis and correction,

the DP600-C version supports faster-than-real-time
encoding, decoding, and lranscoding of Dolby Digital,
Dolby Digital Plus, Dolby E, and MPEG-1 LIl contained
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and may not want their children to
watch. It’s like going to the Automat
and putting coins into every slot and
then eating just the stuff you want.

The cable industry warns that a
la carte will cost even more and tells
parents to block — but still pay for
— the channels that they do not want
the children to see.

We have a TV obesity problem in
this country. Somebody’s getting fat
on all-you-can-eat TV, but it’s not the
children or their parents. It’s the con-
tent owners, who now expect two rev-
enue streams from the content they
produce — one from all of the ads
that are squeezed in and around the
content and another from the sub-
scriber fees that the multichannel ser-
vices collect from unsuspecting con-
sumers. Now broadcasters are getting
fat too, using retransmission consent
to force the multichannel services to
collect millions in fees that go straight
to the balance sheet bottom line.

Two scoops

How did we get into this mess,
where double dipping is the blue-plate
special? The cable industry started it,
collecting small subscriber fees for
fledgling cable networks, back when
the broadcast networks still controlled
90 percent of the audience. Over the
years, these fees have grown, some to
gargantuan proportions. The average
monthly subscriber fee for ESPN is be-
tween $2.70 and $3.00. (No one knows
for certain, as these figures are negoti-
ated with each cable and DBS system,
and subscribers are never informed
how much they are actually paying for
each channel.) Subscriber fees are the

Web links

* “The Automat” by Lorraine B.
Diehl and Marianne Hardart
www.theautomat.net

» FCC Report 4/25/07 Violent
Television Programming And Its
Impact On Children
http;//hraunfoss.fcc.gov/edocs._
public/attachmatch/FCC-07-50A2 pdf
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main reason that cable and DBS rates
have been increasing at three times the
rate of inflation since the cable indus-
try was reregulated in 1992.

The media conglomerates used
retransmission consent to rebuild
their empires, threatening to with-
hold popular broadcast networks in
order to get preferred placement and
subscriber fees for new networks, like
ESPN, FX and MSNBC. Then they
went on a buying spree, gobbling up
the most popular cable networks. The
net result is that six companies now
own 90 percent of what we watch;
more than 85 percent of Americans

Animal Planet and Discovery — for
only $27.50 per month. To get the
same channels in Washington, D.C., it
would cost $82.00 per month.”

In Canada, Rogers cable now offers
a la carte channel selection. Clearly
the double dipping is causing Ameri-
can consumers to pay significantly
more for their TV fix, which isn’t the
case outside our borders.

A step in the right direction

It’s time for Congress to do some-
thing about the situation, as Chair-
man Martin does not believe that the
FCC has the authority to regulate vio-

We have aTV obesity problem in

this country. Somebody’s getting

fat on all-you-can-eatTV. But it's
not the kids, or their parents.

pay monthly subscriber fees for ad-
supported channels; and we have to
watch more ads than ever.

So now some people are suggest-
ing that buying programming on an
a la carte basis is the solution. At the
same time, the content owners are
beginning to exploit new distribution
channels, such as DVD sales, Internet
streaming and downloads, and video-
on-demand.

Cable industry leaders note that the
changes taking place in the market-
place are happening so quickly that it is
difficult to know what the TV viewing
experience will be like in five years. If
rates keep going up, one thing is clear:
It may be cheaper to buy just the pro-
grams we want, rather than subscrib-
ing to a multichannel service.

In his remarks accompanying the
FCC report on TV violence, Chair-
man Martin noted, “In Hong Kong,
consumers can select and pay for only
the channels they want. A family who
wants to watch sports, movies, news
and children’s programming can re-
ceive 15 free channels plus a selec-
tion of 11 additional digital chan-
nels — including ESPN, HBO, CNN
Headline News, National Geographic,

broadcastengineering.com | June 2007

lence on nonbroadcast TV or to force
the multichannel services to offer a la
carte services. I've got a simple sugges-
tion that shouldn’t be too disruptive.
Let’s start by requiring the cable, DBS
and new telco TV services to inform us
what we are paying for each channel.
That’s it. All we need is full disclosure.
In all likelihood, the marketplace can
work out the rest of the details.

For example, somehow content
providers in the UK can offer for free
many of the channels we in the U.S.
pay for. Why must we pay additional
fees to watch ad-laden programming?
If consumers were given the option to
pay only for the channels they want
to watch, would the fees increase to
make up for the loss of subscribers?
Or, would many of these channels just
drop the fees so they could remain ac-
cessible to almost every home, as they
are today? Learning the answers starts
with informing people about the cost
of free TV. BE

Craig Birkmaier is a technology consultant
at Pcube Labs, and he hosts and moder
ates the OpenDTV forum.

Send questions and comments to:

craig.birkmaier@penton.com
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Multibridge Pro has HD-SDI and analog
editing with HDMI monitoring for only $1,595

Multibridge Pro is the first bi-directional

| converter thats also an editing system.

f(.,{ Featuring a built-in PCI Express link, you can

¥ . connect to Windows or Apple Mac systems
for the highest quality editing solution.

Connect to any Deck, Camera or Monitor

Multibridge Pro supports standard and high definition 10 bit SDI
and analog YUV, as well as NTSC/PAL video in and out. Multibridge
Pro also features 4 channels of sample rate converted AES audio
and analog stereo XLR audio in and out, combined with two
channel RCA audio outputs, great for low cost HiFi monitoring.

Advanced HDMI Monitoring

Multibridge Pro includes built-in HDMI out.
Perfect for connecting to the latest big screen
televisions and video projectors for incredible
digital cinema style edit monitoring.

The Drawn Together images are courtesy of Comedy Partners

World’s Highest Quality

Multibridge Pro works natively in 10 bit 4:2:2 and features the
industry's only true 14 bit aralog conversion with uncompressed
video capture/playback. With uncompressed 10 bit capture and
playback, you'll always retain that p-istine film look.

Dual Use - Converter and Capture Card

Get the world's most amazing editing solution for Apple Final
Cut Pro™ and Adobe Premiere Pro” When not connected via the
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Carriage proposals

Broadcasters support the plans; cable operators don't.

BY HARRY C. MARTIN

wo recent proposals by the

FCC would open the door

to significantly increased

carriage obligations for ca-
ble operators as of the February 2009
DTV transition date. In addition, the
proposals would increase carriage op-
portunities for broadcasters and in-
dependent programmers.

In one proposal, cable operators
would be required to carry local TV
stations in both analog and digital
modes after the digital transition. In
a second proposal, independent pro-
grammers would obtain must-carry
rights on cable systems by leasing
spare multicast digital streams from
local TV stations. Both proposals
have drawn widespread interest from
broadcasters and condemnation from
cable operators,

Under current rules, cable opera-
tors are required to carry only the
analog signals of local TV broadcast-
ers. TV stations’ digital signals have
no must-carry rights unless the sta-
tion is already operating all-digital,
and, even then, only a single, primary

Dateline

¢ August 1is the deadline for
biennial ownership reports for TV
stations in lllinois and Wisconsin.
» August 1is the date by which
TV, Class A and LPTV stations
originating programming in the
following states must place their
annual EEQ reports in their public
files: California, lllinois, North
Carolina, South Carolina and
Wisconsin.

e July 10 is the deadline for

all commercial and Class ATV
stations to place their children’s
television programming reports
(Form 398) in their public files and
file them with the FCC.
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programming stream is entitled to
mandatory carriage.

Digital viewing

The first proposal addresses the
question of how digital-only TV sta-
tions will be made viewable by ana-
log cable subscribers after the transi-
tion. The proposal would require ca-
ble systems that have not converted
to an all-digital system to carry local
TV signals on both their analog and
digital tiers to ensure that analog
cable subscribers can continue to re-
ceive service. Alternatively, the cable
operator could carry the digital sig-
nal only, but provide analog custom-
ers the converters necessary to view
the signals.

Supporters of the plan argue that
without a dual-carriage requirement,
cable subscribers that lack a digi-
tal cable box or a DTV cable-ready
television could lose access to local
broadcast stations.

Cable operators, however, oppose
the plan, arguing that the proposed
requirement would effectively force
subscribers to rent digital set-top
boxes they might not want. Smaller
cable systems also expressed concern
that they will not have the capacity to
offer broadcast stations in both ana-
log and digital formats without sacri-
ficing other programming.

The dual-carriage proposal is ad-
vocated by FCC Chairman Kevin
Martin, who has the reputation of
being tough on the cable industry.
Conversely, Commissioner Jonathan
Adelstein noted that the FCC previ-
ously rejected dual-carriage propos-
als and called for a more complete
public vetting before proceeding
with the plan.

In addition, Commissioner Robert
McDowell suggested that, at this stage
in the process, building a more com-
plete record regarding marketplace
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solutions would have been preferable
to putting forward specific proposals.
McDowell also questioned whether
the FCC possesses the authority to
require dual carriage. Commissioner
Michael Copps’ statements on the
proposal were generally positive.

Carriage of leased
digital channels

With respect to the multicast pro-
posal, Martin wants independent
programmers to be allowed to lease
multicast digital streams from local
TV stations. In return for complying
with many of the same public interest
obligations imposed on commercial
TV stations, the independent pro-
grammers would have the right to
require local cable operators to carry
their programming.

Martin is promoting the plan as
a way to increase media diversity by
giving minorities, women and small
business a way to obtain the exposure
provided by cable carriage without
the high costs of full TV ownership.

Martin suggested that program-
mers would need to meet certain eli-
gibility criteria to quality. The other
FCC commissioners have voiced
tentative but positive reactions to
the plan.

Let the debating begin

While neither the multicast pro-
posal nor the dual carriage proposal
is certain to be adopted, the debate
the new proposals will engender will
add a new dimension to the ongoing
DTV transition. BE

Harry C. Martin is a past president of the
Federal Communications Bar Association
and a member of Fletcher, Heald and
Hildreth PLC.

Send questions and comments to
harry.martin@penton.com
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DRM keys

Managing content distribution is only as
successful as the encryption method used.

BY ALDO CUGNINI

ontent managers are wor-

ried that their content will

., be illegally pirated, and

@ content users are worried

that their content use will be unfairly

restricted. For now, that’s as far as

we’ll go into the debate. Meanwhile,

let’s look at the technology behind
digital rights management (DRM).

s,

Varying degrees of control
In order to control the distribu-
tion of copyrighted material, content
must be encrypted. This control can
constrain access of the content (condi-
tional access) or can limit further cop-
ies of the material (copy protection).
Encryption works by scrambling the
symbols used to transfer a message.
Early scrambling methods were easy
to break. The word scramble puzzle
published in newspapers is an example
of this type of encryption. It imple-
ments a simple letter substitution code.
A further advance on this method is

transposition, where the po-
sitions of the characters in a
word are changed. Breaking
this kind of code is relatively
straightforward.

The sender and receiver of
encrypted messages usually
share another piece of infor-

l Public key

‘ Transmission

mation, called a key. Without
this key, the message cannot
be deciphered by conven-
tional means. Modern en-
cryption falls into two cate-
gories: private key algorithms
and public key algorithms.
(See Figure 1.)

With private key algo-
rithms (also called symmet-
ric key encryption), the send-
er and receiver both share
a unique secret key. Such a system
requires a separate key for each user.
Using the Data Encryption Standard
(DES) or the newer Advanced Encryp-
tion Standard (AES), this encryption

(_m

Figure 1. Public and private keys form the basis
for the distribution of protected content.
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‘L Private key

|

offers unique one-to-one connections,
such as for e-mail or private voice or
video communications.

With public key encryption (also
called asymmetric key encryption),
two keys are used. A public key allows
anyone to encode the message, but
each receiver uses a unique private
decryption key. Public key encryp-
tion uses a form of the RSA algorithm
(named for its inventors).

To understand how public key en-
cryption works, imagine that the send-
er of a physical message locks the mes-
sage by using a padlock on a box. The
sender then publishes instructions on
how to manufacture such a lock (or
distributes such a lock, opened), but
users cannot determine how to make
a key that will unlock it. Anyone can
thus use such a lock (called a public
key) to send encrypted messages, but
only the holder of a private key (the
original sender) can unlock the box,
or decrypt the message.

Theoretically, any encrypted mes-
sage can be decrypted by brute force
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without a key, such as by trying every
possible combination. The deterrence
is the time and effort required. A 128-
bit key, for example, would take tril-
lions of years to crack by brute force
using current technology. DES origi-
nally used a 56-bit key, which has been
broken in less than a day’s time. It has
been replaced by triple-DES (TDES),
which cascades three DES encryptions,
using three keys, and by the AES algo-
rithm, which uses 128-, 192- or 256-
bit keys. The equivalent key length of
TDES is 112 bits.

Protecting different systems

In order to prevent unauthorized
playback or copying of DVD content,
an encryption scheme was developed
to protect the disks. Using various en-
crypted keys stored on the disks, and
encrypting the content itself, access
is permitted only by compliant DVD
players. With this system, access can

also be limited to desired worldwide
regions. Introduced in 1996, the disks
use the proprietary Content Scram-
bling System (CSS), which uses a 40-
bit private key algorithm. Unfortu-
nately, using brute-force methods, the
CSS system was broken shortly after its
release. Nonetheless, it maintains its
function of deterring piracy, because
of the inconvenience (and litigation
risk) required for its compromise.

A newer, similar system has been
developed for Blu-ray and HD-DVD
discs, using the Advanced Access
Content System (AACS) encryption
scheme. AACS differs from CSS in that
the decryption keys are unique to each
player, thus giving content providers
the ability to individually revoke com-
promised keys. This said, AACS was
cracked several months ago.

Direct broadcast satellite (DBS}
systems use various proprietary en-
cryption and access control systems,

During World War Il, a machine that sent
encrypted messages, called Enigma,
was used for the first time. Even
with a theoretical 3 x 10™ ciphering
possibilities, the encryption was
eventually compromised.
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essentially variants of TDES or AES
schemes. (For obvious reasons, the op-
erators do not describe the details of
their encryption systems. The manu-
facturers of the various systems, how-
ever, are well-known.) Some of the
keys used on these systems are usually
contained within smart cards that are
used in the consumers’ set-top boxes.
Other keys, usually called entitlement
control messages (ECMs), are trans-
mitted to the user as needed. Digital
cable systems also use proprietary
variants of these encryption methods.
In many cable applications, different
conditional-access methods can actu-
ally be used at the same time. For this
reason, a specification called DVB Si-
mulcrypt was developed and is now in
use in the United States and abroad.

The analog hole
One way or another, a video signal
must be presented to a display device.

Until recently, this has been by way
of an analog interface, using either
composite video, S-video or modu-
lated RF. With the advent of HDTV,
this connection has evolved to a high-
bandwidth component interface, usu-
ally called YP P. This signal is in the
clear, so it is open to any use, includ-
ing recording or retransmission. This
leak in an otherwise secure system has
been dubbed the analog hole. Various
mechanisms have been employed to
plug this hole, including intentional
downconversion of the signal to limit
its resolution, analog scrambling and
watermarking.

Copy Generation Management
System - Analog (CGMS-A) is a copy
protection mechanism for analog
television signals. In existence since
1995, it is used in devices such as PVRs
and DVRs and DVD players and re-
corders, as well as in some television
broadcasts. CGMS-A is signaled by

The HDMI interface provides HDCP-
protected full bandwidth video.

two bits in the vertical blanking inter-
val. By also adding a Rights Assertion
Mark (RAM), copying is denied when
the RAM is present but CGMS-A is
not. Such a RAM can be encoded by
using the proprietary VEIL water-
marking technology that modifies the
luminance values of pixels of sclected
frames of video. Equipment compli-
ant with this technique can limit the
number of copies.
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Macrovision is an older, propri-
etary form of analog content protec-
tion used on prerecorded videotapes,
VCRs and DVD players. The system
operates by inserting extra pulses in
the vertical blanking interval, thus
interfering with the automatic gain
control in a subsequent recording.

Broadcast flag uncertainty
For digital television, the industry
developed the broadcast flag, techni-
cally called Digital Broadcast Tele-
vision Redistribution Control. The
broadcast flag rule required all digital
TV demodulators to recognize and
give effect to a transmitted flag by
blocking the recording or output of a
high-definition digital signal if the flag
were set. Originally implemented in
the FCC rules, to be required in all re-
ceivers as of July 2005, a federal court
struck down the rule before that date.
Its further use remains controversial.

Digital output protection

Created by the Digital Display
Working Group, the Digital Visual
Interface (DVI) is an analog and/or
digital interface that can carry HDTV
video. However, the appeal of a com-
bined interface carrying video and au-
dio soon led to the development of an
all-digital interface: HDMI. The abil-
ity to transmit full-bandwidth digital
HDTYV across these interfaces also led
to the development of HDCP, or high-
bandwidth digital content protection.
Using stream cipher encryption, a set
of 56-bit keys is used to protect the
content. An authentication process
blocks nonlicensed devices, and key re-
vocation procedures ensure that illegal
devices can be permanently blocked
from receiving data.

Digital Transmission Content Pro-
tection (DTCP) is an older encryption
standard that allowed a digital set-top
box to send protected content over

the 1EEE 1394 (FireWire) standard.
The DTCP specification is proprietary
and is disseminated only to licensed
manufacturers. The interface has not
achieved widespread use for consumer
video displays, so DTCP has essentially
been overtaken by HDCP.

DRM and business models
As we transition to all-digital con-
tent distribution, consumers are eager
to use more of it from content dis-
tributors. They, in turn, are challenged
to work out new business models
that balance access with fair use. The
best of all possible worlds will be one
where DRM tools facilitate rather than
undermine these relationships. In the
end, everyone will benefit. BE

Aldo Cugnini is a consultant in the digital
television industry.

Send questions and comments to:
aldo.cugnini@penton.com
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Core network protocols

UDP and RTP are critical when streaming video over IP

BY BRAD GILMER

A7, omputer engineers learn
£ B

early on that a core set of

_ protocols are critical to net-
S works. Some of the most
important protocols include Internet
Protocol (IP), Transaction Control
Protocol (TCP), Address Resolution
Protocol (ARP) and Internet Control
Message Protocol (ICMP). These pro-
tocols are critical to broadcasters as
well because many broadcast facilities
now rely on computer networks.

As broadcasters continue to ex-
pand their use of networking technol-
ogy, another set of protocols — User
Datagram Protocol (UDP) and Real-
time Transfer Protocol (RTP) — are
becoming important when streaming
video over IP networks. Let’s look at
a typical protocol stack for the trans-
mission of MPEG transport streams
over Ethernet.

Ethernet

Ethernet is both a protocol and a
hardware specification. The Ethernet
specification details the electrical sig-
nals and voltages on the wire (or the
RF transmission scheme in wireless
applications), as well as defines the
way Ethernet packets are built and
what the Ethernet headers contain.

One important aspect of Ethernet
is the description of how physical
devices are addressed. Ethernet ad-
dresses, which are inserted into each
Ethernet packet header, are different
from IP addresses. An Ethernet ad-
dress refers to a particular physical
device. This is significantly different
from IP addresses, where the end user
can assign a particular IP address to
any IP network device.

Internet Protocol

IP is a core protocol that moves da-
tagrams from one device to another.
A datagram is defined as a self-con-
tained, independent entity of data

28

carrying sufficient information to be
routed from the source to the desti-
nation computer without reliance on
earlier exchanges between this source
and destination computer and the
transporting network.

There are several possibilities for
the layer below the IP layer (Ethernet
and ATM are two examples), and these

across the network will reach the oth-
er end. In fact, UDP explicitly does
not check to see that packets have
been received. The upside is that UDP
is an extremely lightweight protocol
to implement, and it is fast. Further-
more, it does not introduce delays by
requesting and subsequently receiv-
ing lost packets.

There is one particularly important thing

to know about UDP. Nothing in the UDP

guarantees that packets sent across the
network will reach the other end.

possibilities employ different address-

ing schemes. Therefore, it is the job of

the IP layer to interface to these lower
layers, while presenting a uniform
network-addressing scheme to the
layers above it. The IP layer prepares
data sent to it by higher protocols for
transmission across a specific network,
taking into account things such as the
packet length, hardware addressing
structure and how data should be split
across multiple packets.

Today, Ethernet is the dominant
electrical and physical networking
technology, but IP works just as well
with token ring and ATM as it does
with Ethernet.

User Datagram Protocol
UDP sends datagrams from one
application running on a computer
to an application running on another
computer. UDP signals that the pay-
load in a UDP packet is destined for
a particular application by using port
numbers. For example, port 80 is typ-
ically used for HTTP in Web appli-
cations. The UDP header includes a
source and destination port number.
There is one particularly important
thing to know about UDP. Nothing in
the UDP guarantees that packets sent

broadcastengineering.com | June 2007

UDP was developed because there
are some use cases where checking
on the delivery of each packet is not
practical. For example, in a multi-
cast service, a server may send data
to hundreds or thousands of clients.
Checking with each client to see that
every packet has been received would
be prohibitive.

The size of UDP packets can vary,
and in some cases, UDP packets can
be large. This brings up the issue of
fairness. Large UDP packets may hog
bandwidth on a network, causing
other traffic to suffer. For this reason,
and for other security reasons, some
system administrators do not permit
UDP traffic to cross their firewalls.
This can cause headaches for broad-
casters that attempt to use UDP to
distribute video over the Internet.

Real-time Transport
Protocol

As the name implies, RTP is a pro-
tocol intended for the transmission of
data in real time.

As with other protocols described in
thisarticle, RTP contains a payload and
an associated header. The RTP header
contains two significant items. The first
is a sequence number. This number is
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incremented for each RTP packet that
is transmitted during a session. If you
are an RTP receiver and you miss a se-
quence number, you know that a pack-
et has been dropped. It is then up to the

RTP
header

isochronous. It comes in at a fixed rate,
but when these packets are sent over
the Internet, the interpacket arrival
time can vary tremendously depend-
ing on congestion, routing and many

MPEG | MPEG video, audio
and metadata MPEG packet

RTP packet
RTP data

UDP packet
RTP data

UDP data

MPEG | MPEG video, audio
header and metadata
RTP data

UDP data
IP data

Ethernet 1P
header || header

IP packet

| MPEG | MPEG video, audio
header and metadata

RTP data
UDP data

Ethernet packet

Ethern2t data

Figure 1. Encapsulation of an MPEG video stream over Ethernet

receiving application to decide what
to do. RTP includes a retransmission
mechanism within a sub-part called
the RTP Control Protocol (RTCP), but
in many video applications, retrans-
mission is not an option. By the time
a receiver notices that a packet has
been dropped, requests a replacement
packet, and decodes and prepares the
content for display, it is too late. In this
case, forward error correction or con-
cealment may be reasonable alterna-
tives, because neither of these require
retransmission of lost packets.

RTP provides one other facility that
is critical for the reconstruction of real-
time data: a timestamp field. Clearly,
when a video feed is presented to a
computer for streaming, that feed is
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other factors. The RTP timestamp al-
lows a receiving application with suf-
ficient buffering to recreate the stream
with the same pacing as was present at
the transmitter.

Encapsulation

Many computer protocols build on
one another. The process starts with
an application passing data to a net-
work protocol stack. The top protocol
in the stack takes this data and puts it
into the payload section of a packet. It
then adds a header to the packet. The
header typically contains informa-
tion about the payload, information
about the source and destination of
the packet, or both.

Figure 1 shows how this encapsu-



lation process works. Starting with
a streaming application, video and
audio is MPEG-compressed and put
into MPEG transport stream pack-
ets. As part of the process of creating
the MPEG transport stream packets,
headers are created which, among oth-
er things, describe the video and audio
contained within the MPEG transport
stream packets. These MPEG trans-
port stream packets are placed in the
payload portion of RTP packets.

All of the MPEG content, including
the MPEG headers, is enclosed in the
payload section of the RTP packets.
The RTP packets, including headers,
are then encapsulated in the payload
section of a UDP packet, and UDP
headers are added. The UDP headers
are simple and include information
about the source port, the destination
port, packet length and a checksum.
The process continues.

UDP packets are inserted into the
payload section of IP packets, and IP
headers are added. The IP headers,
among other things, contain the sender
and receiver’s IP addresses. Finally, the
IP packets are inserted into Ethernet
packets, and Ethernet headers are add-
ed. The Ethernet headers contain the
source and destination MAC addresses.

This may seem like an inefficient
way of getting an MPEG stream from
one place to another, but each layer
has a job to do. In a well-designed sys-
tem, it should be possible to replace
one layer with another that performs
a similar function without having to
rebuild the entire system.

As broadcasters build more IT-
based facilities, certain core protocols
are emerging as the critical protocols
for our industry. Encapsulation is the
key that will allow us to change and
adapt these protocols as our industry
matures in this area. BE

Brad Gilmer is executive director
of the Advanced Media Workflow
Association, executive director

of the Video Services Forum and
president of Gilmer & Associates.

brad.gilmer@penton.com

Send questions and comments to: J
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HD editing storage

Selecting an HD editing storage platform requires
broadcasters to do a little homework.

BY SARAH STANFIELD

tudios and post-produc-

tion facilities are finding it

increasingly commonplace

to edit several terabytes of
HD material each day. If a storage
solution doesn’t have the bandwidth
and capacity to handle such file loads,
chances are good that there will be
bottlenecking and delays, because the
server simply cannot keep up with the
demands placed on it. Multiple HD
editing systems require more.

If you find this situation at your fa-
cility, it’s probably a good idea to start
looking into one of the many shared
storage solutions available for HD
editing applications. While this may
seem like a daunting proposition,
take heart: Building an HD storage
system, or even adding a new system
to your existing storage platform, is
not as complex as it seems.

A good storage vendor can work
with you to create a solution that fits
your facility’s needs. Your job is to
know enough about your storage re-
quirements to present an accurate pic-
ture of your situation to the vendor.

Capacity calculations

The first order of business is to de-
termine how much storage your facil-
ity will actually need. Which shared
storage system you choose will ulti-
mately depend on how efficiently and
quickly it can manage the millions of
bits of media data required for real-
time HD editing projects, so it’s im-
portant to know how much capacity it
must handle. A general rule of thumb
is to assume you will need about five
times the amount of storage for HD
as you currently use for SD.

To come up with this number, first
determine how many workstations in
your facility will need to be connected
tothe storage system. Take into account

34

Bruce Motyer, Technicolor lead editor, uses Facilis Technology’s TerraBlock Manager
to control access to uncompressed HD video files on the Avid DS Nitris.

any new systems that you may add as
part of the storage system installation.
Then think about the specific projects
typically performed on an application
basis on each station:

+ Which applications require (or will
require) the management of uncom-
pressed versus compressed HD files?
+ Which ones perform the most
complex functions (such as special ef-
fects), require editors to add handles
or perform cross fades, or may need
extra bandwidth and capacity for
other items?

* Which ones require the playback of
more than one track on a particular
timeline?

A thorough understanding of these
issues — down to the application
level — will give you the best estimate
of the amount of HD storage capacity
you will need.

Asyou look at your editing systems,
remember to take into account band-
width as well as capacity. Real-time
HD playback requires a lot of band-
width. For example, about 1'TB of HD
storage capacity for every hour on the
timeline requires 277MB/s bandwidth
just to be able to play an HD file back

broadcastengineering.com | June 2007
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in real time. Most facilities have more
than one editing application trying to
access the storage system at the same
time, so it may be necessary to mul-
tiply this number by the number of
editing systems in the facility.

Design decisions

After determining the overall band-
width and capacity required by the fa-
cility, the next step is to research the
particular type of storage architecture
that works best for your facility. The
four main types of storage architec-
ture available today include three
storage area networks (SANs) —
server-assisted, direct-to-storage and
server-direct — and a server-based
network attached storage (NAS). Of
these four storage architectures, you
will likely want to choose a server-as-
sisted or server-direct SAN, as these
systems are generally the best at han-
dling large amounts of HD material.

Server-assisted SANs
Server-assisted SAN solutions have
been on the market for quite some
time. They can support many cli-
ents and are cross platform, meaning
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different clients can write to the sys-
temn at the same time. Sharing is done
on the file level, with the workstation
client requesting access to files from
the server’s processing system.

While the fact that the system only
processes requests and not actual data
makes it fast, bottlenecks can arise
when too many workstations are try-
ing to read and write files through the
system. This can also be a problem
when several applications requiring
high bandwidth are making requests.
In addition, the file system is custom,
so it is necessary to install software on
each client to make its operating sys-
tems compatible with the server.

Server-assisted SANs are a good
choice for facilities that handle fast-
turnaround media, such as live feeds
for broadcast news or reality pro-
gramming. They generally work well
with media traveling in and out of
the facility quickly. They aren’t the

best solution for facilities specializing
in high-end editing projects, such as
episodic television or film work. This
kind of work generally requires the
media to be available on the server for
a longer period of time, and bottle-
necks may become a problem. It is
possible to work on HD projects with
these systems, but it often requires a
complex IT infrastructure.

Server-direct SANs
Server-direct SANs are the latest
incarnation of shared storage archi-
tecture. Sharing is done by the block
level, and the storage is made available
to clients via a virtual volume scheme,
allowing the client to format pools of
storage from different portions of the
physical volumes. Each virtual volume
will appear on all the clients connected
to the SAN, allowing for collaborative
editing. In addition, the virtual vol-
umes can be created on a project basis

Facilis Technology's TerraBlock 24D
can scale to 18TB in a single server.
Technicolor uses multiple servers for
more than 50TB of online storage.

and deleted without affecting another
portion of the storage pool. The file
system is native, so no client software
is required to make client operating
systems compatible with the SAN.

The main limitation of this system
is that it doesn’t have multiwrite, so
users cannot write to the same vir-
tual volumes from different locations.
However, this aspect can likely be
worked around through good project
management.

Server-direct SANs are especially
adept at handling episodic television
or film work, as the virtual volume
feature allows the media to stay on the

Your SEngI‘e Source
For Broadcast Solutions

ERI is your single source for the broadcast
industry’s best antennas, filter and
combinsng systems, transmission line and
RF components, and towers and structural
products.

Project
Company
Solution.

Visit Online at www.eriificico
}

1 - Call Toll-free at 877 ERI-LINE
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server for long periods of time with
minimal bottlenecks. Not surpris-
ingly, if most of your projects involve
quick turnaround edit times, the fact
that the system cannot support mul-
tiwrite might mean it is not the right
solution for you.

Vender venture

The next step is talking with specific
storage vendors. Look for companies
that specialize in media (as opposed
to data) storage systems. This may
seem like an obvious point, but there
are some vendors that may try to sell
you a system that is better optimized
for data storage. While these systems
can be extremely fast (and therefore
appear to be ideal for quickly moving
media around your facility), the physi-
cal hardware has been designed for
data — not media backup.

The vendor should also be familiar
with the specific editing applications

you need to tie to the SAN. The ven-
dor doesn’t need to know the ins and
outs of these applications but should
have good understanding of how they
interface and talk with the SAN. While
many SAN systems on the market are
plug and play, you will likely need
to tweak the system so it interfaces
smoothly with all the editing systems
connected to it. It’s also important far
the vendor to understand the editing
applications if you plan to add its solu-
tion to an existing SAN or NAS systein,
as the vendor may need to add another
layer of software to allow the various
systems to interface with one another.

Hardware honing

In terms of the actual hardware for
your SAN, most vendors offer expen-
sive Fibre Channel drives or a more
cost-effective alternative called Serial
ATA (SATA). SATA disks have become
increasingly sophisticated over the

years and now offer almost the same
amount of speed as Fibre Channel
and can pack a lot of capacity into a
small space. It’s not uncommon today
to see SATA-Dbased servers that have a
capacity of 18TB in 5RUs.

Need to know

In the end, choosing an HD edit-
ing storage platform comes down
to truly understanding the unique
needs of your facility. If you know
the bandwidth and capacity needed
overall, have a basic understanding
of the workings of server-assisted and
server-direct SAN systems, and know
the alternatives to Fibre Channel disk
drives, you will be in a solid position
for choosing the right vendor for you
facility. Good luck, and remember o
ask about the warranty! BE

Sarah Stanfield is a technical writer and
the author of Broadcast Engineering's
Mobile TV Update e-newsletter.
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Identifying hot spots

New sensing devices enable safe temperature testing.

BY DON MARKLEY

"I he development of new
sensing devices has made
temperature-testing  tools
extremely useful for broad-

casters. The devices permit testing

under power — a technique that sim-
ply isn’t possible with conventional
instrumentation.

Temperature testing equipment
ranges from little handheld sensors
to complex camera systems. It is the
latter of those two systems that offers
the greatest amount of information.
This method of failure prediction
should be performed on a regularly
scheduled basis.

Network analyzers

For antenna systems, the use of a
network analyzer has essentially be-
come the norm. Whether for routine
system evaluation or to locate failures,
the vector network analyzer, with its
inverse Fourier transform capabili-
ties, permits operators to spot many
system irregularities, up to complete
burnouts. It also allows users to iden-
tify the location of those problems to
within a small distance on the tower.

Problems can usually be located to
within a couple of feet or less.

This ability to locate and identify
minor mismatches in the system im-
pedance allows broadcasters to find
a component going bad so it can be
replaced when that station wants to
do the work. The alternative is to pro-
ceed with normal operation until the
transmission line fails, taking the sta-
tion off the air. As a rule, waiting to fix
the problem until the burnout occurs
is much more expensive, causes the
station to spend several hours off the
air and greatly upsets the suits in the
front office.

Thermography equipment
The network analyzer cannot be
used for testing at full power, which is
where thermography comes into use.
Figure 1 shows three coaxial lines, all
3in rigid, operating at three different
power levels. The elbows are operat-
ing at a higher temperature than the
straight-line segments, which is nor-
mal. The horizontal run is also warm-
er than the vertical run, as the heat can
dissipate away from the elbows up the

FRAME GRAB

A look at the consumer side of DTV

PlasmaTV revenue drops

Revenue in February 2007 was $35 million less than February 2006.
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line. The components shown in Fig-
ure 1 are operating normally. A hot
spot would show up as brighter than
the rest of the lines. The temperatures
can be scaled so that a hotter area will

Figure 1. An example of three coaxial
lines operating at three different power
levels

stand out from the remainder of the
components.

The idea here is to scan the trans-
mission line looking for components
that are running unusually hot. As a
rule, that signifies either damage or
wear that may lead to a total failure.

An example of this occurred at
WALA-TV in Mobile, AL, some years
ago. Two 3in lines were feeding a bat-
wing antenna. Ghosts were appear-
ing in some directions and not in
others. The station was taken off the
air and immediately tested for volt-
age standing wave ratio (VSWR).
One line showed a 1.04:1, while the
other showed 1.4:1. After some dis-
cussion about what might be causing
the problem, an engineer noticed that
both lines read 1.04:1.

The high VSWR condition only oc-
curred after the station ran at power
for some time to warm up the lines.
A climber felt all the elbows under the
antenna and noticed that one was no-
ticeably warmer than the others. The
watchbands in the bullets at the elbow
were replaced, and the problem was
solved. When cold, the connections
were good, but they went bad under
full-power operation.
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That particular project occurred
before the FCC’s Office of Science
and Technology (OST) determined
that climbers shouldn’t be that close
to the antenna. Under today’s rules,
that testing would be much more
difficult to do. With modern ther-
mography equipment, a technician
can climb up the tower closc to
the antenna and then check all the
components with the camera. The
hot spots can be located, the picture
and data can be recorded on the de-
vice, and evaluation can occur on
the ground.

Figure 2 shows a 600-amp discon-
nect switch with problems occurring
on the center phase. The switch is
in significant trouble. Finding this
problem before the switch totally
burns out allows the station to install
a replacement component before a
major burnout occurs with accom-
panying arc flash damage.

Annual testing

Broadcasters are recommended to
visit the transmitting site on an an-
nual basis with both thermographic
equipment and with a
vector network analyz-
er. The analyzer should
be used to sweep the
antenna system from
the output of the trans-
mitter both through
and after all combiners,
filters and traps. Then
the entire plant should

necessary to open the line to find hot
spots. The interior components show
up clearly, even in a closed transmis-
sion line system.

Besides just transmis-
sion line problems, a ther-
mographic camera
pick up power line irregu-
larities, disconnect and
circuit breaker problems,
transfer switch problems,
and other irregularities
that generate heat.

Regular annual testing

can

be checked with the
thermographic equip-

Figure 2. An example of
a 600-amp disconnect
switch with problems

can help a station avoid
failures and burnouts that

ment from the incom-
ing power connection to the antenna.

If either the thermographic or the
network analyzer detects an improp-
er condition on the tower, further
testing can be done. In this case, an
engineer will climb the tower with
thermographic equipment. It isn’t

on the center phase.

might take it off the air.
Those failures cause a lot
of heat from the front office. BE

Don Markley is president of D.L. Markley
and Associates.

Send questions and comments to:

don.markley@penton.com
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NAB2007
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Welcome!

NAB2007 has come and gone, but never fear: The coverage continues. Each year,
the Broadcast Engineering staff provides a comprehensive recap of the show.

First, we announce the winners of our 23rd annual Picx Hit Awards. Our panel
of independent judges recognizes 40 of the most innovative products shown at
NAB2007.

Next, in our Technology Seminar, our writers and engineers recap notable prod-
ucts and trends from NAB. From audio to storage, we've got it covered.

Finally, our Product Jackpot provides a sampling of scme of the hottest prod-

ucts on display at the show. Want more? See the NAB Special Report packaged
with this issue.
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Pick Hits ..........ceceeeeea 46

The top 40 products from this year’s show — selected by readers like you.

The 2007 Pick Hit judges:
Steven Blumenfeld, Current TV
Jim Boston, DTV Engineering
David Danto, Lehman Brothers
Perry Drogo, TECADS

Sue Farrell, Red Bee Media

Sid Guel, consultant

Glenn Hall, Bakewell House

Doug Jackson, Technicolor

Dennis Keeling, Columbia College Chicago
Phil Keeling, Finalé Editworks

Shipley Landiss, MTV Networks

Sean McFarland, LDS Church

Jim Radmann, Til?\e Warnes Cable

Jeremy Ruck, D.L.Markley & Associates
Henry Rihwiedel, Lakeshore Public Television
Steve Snder, congultant

Dan Stark, Stark Faving Solations

Technology Seminar.... 60

Experts provide insight into the convention’s products and technology.

SHOLAT L ot sonre - FEui i o - 60
By Michael Grotticelli

Editing ... =00 L Lol o i 66
By L.T. Martin

AUtOMaAtion ..........ccceereiiniiccinenns 70
By Jim Boston

ARIO 2L nin o ek 76
By Jack Kontiey

Product Jackpot.........60

MONItors....ccceeeiiiciiiniiiiiisieienns
By Aldo Cugnini

By Phil Kurz

ROULEES. .ot
By John Luff

80

Piiotes courtesy Doug Schwartz

Mobile TV ..o 95
By Craig Billkmaier

Camerais,. X ST e L IR RS 97
By Rarry Bravermar:

The listing contains some of the noteworthy products from this yeai’s NAB convention.
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PICKHITS

elcome to Broadcast Engineering’s Pick Hit awards,
the industry’s longest-running product technology
awards for broadcast and production. With a 23-year
history, Pick Hits are the most prestigious technical
awards given at NAB.

At NAB2007, a panel of independent judges
toured the exhibition floor for three days, looking
for innovative technology. They then met to make
their selections based on multiple criteria, includ-
ing the technical and financial improvements the
products can bring to a facility’s operation. Our
editors and publishers have no vote in the selection
process.

Congratulations to the following 40 manufactur-

ers for their creative technology solutions!

Porlable plug-in solution

enables working in HD
and SD in Apple’s Final Cut
Studio 2; via FireWire 800
interface, the lo HD supports
Apple’s ProRes 422 codec in
hardware, enabling 10-bit
video editing on a MacPro

desktop or MacBook Pro lap-
top; offers SD/HD analog 1/0,

lo HD SD/HD digital 1/0 (including

AJA HD-SDI and HDMI), bal-

530-274-2048 anced analog and digital AES

www.aja.com audio, RS-422, genlock with
loopthrough, and LTC time-
code connections.
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Model 230
Aphex Systems
818-767-929
www.aphex.com

Final Cut Studio?

Final Cut
Studio 2
Apple
408-974-1492
www.apple.com

S ATA I to FC RAID stor-
age array designed for
networking digital video sys-

tems in an Avid Unity envi-
ronment; the system is certi-
fied with all versions of Avid
Unity, from 3.3 through 4.2,
without software

and hardware replacements;

requiring

Analog, single-channel
preamplifier and voice
processor features RPA tube
preamplification,  Easyrider
compression, Logic Assisted
gating, split band de-essing,
parametric EQ and Aphex’s
Aural Exciter and Big Bottom
psychacoustic effects; the IRU,
rackmountable processor im-
plements an XLR mic input
and +4dBu output,a 1/4in TRS
-10dBv output, 1/4in TRS
send and receive insert, AES3,
S/PDIF and optical digital
outputs up to 96kHz, as well
as Word Clock [/0 on BNCs.

I diting suite includes Final
Cut Pro 6, which features

Apple’s ProRes 422 format for
uncompressed HD quality at
SD file sizes; Motion 3 enables
the creation of 2-D and 3-D
motion graphics in real time;
Soundtrack Pro 2 allows multi-
track editing, surround mixing
and conforming sound to pic-
ture; Color ensures consistent
color and allows the creation
of signature looks; Compres-
sor 3 enables the creation of
pristine-quality output for a
range of delivery formats.

RAID
protection elimi-

hardware

nates the need for
storage mirroring
for  protection;
units come pre-
configured from
4TB to 8TB with two ports
of 2GB FC; compatible with
Windows, Mac OS 9 and X,
Linux and most Unix systems.

Synergy HD
Archion
818-840-0777
www.archion.com



FS1 rear panel

You want it all?

No problem.

It's a multiformat world, and the new FS1 brings it all together...at a breakthrouch price.

Turn SD into HD, HD into SD, or HD 1080 into 720 (and vice versa), with FS1's hardware-based

10-bit up/down/cross-conversion.
Embed and disembed audio.

Mate analog and digital. Video. Audio. HD captioning. Whatever.

FS1 notonly interfaces to all of your equipment, but also with your facility via its LAN-based
web-server and SNMP monitoring. Push a button, or talk to it from across the web.

Put FS1 in the middle of your facility, and see how it makes nice with your gear, vour

multiformat needs, your engineers...and your budget.

Check out our website, or give us a call to find an Authorized AJA Converter Dealer near you.

www.aja.com
800.251.4224

PAN P AN

VIDEO SYSTEMS




PICKHITS

When a suit-
able tally
input is applied,
the LED SMPTE/
EBU time-code dis-

display changes in- [

stantaneously from

green (standby) to red (live or
recording); features easy-to-
read 2.25in digits that display
HH:MM:SS A/P in 12-hour
mode or HH:MM:SS in 24-
hour mode; time-code input

+ClockPlus+
Autoscript
203-338-8356
www.autoscript.tv

is taken from either vertical interval time code embedded in the

video input or from linear time code; when a time-code source is

connected, the clock will instantly set itself to the input time.

E diting system features
built-in 3Gb/s SDI con-
nections, enabling twice the SDI
data range than normal HD-
SDI; connects to SDI, HDMI,

Multibridge Eclipse
Blackmagic Design
408-954-0500

www.hlackmagic-design.com

component analog, NTSC/PAL
and S-Video for capture and
playback, with instant switch-
ing between SD, HD and 2K;
offers 12 channels of XLR AES/
EBU audio in and out, as well
as four channels of XLR profes-
sional analog audio in and out;

includes color management via
built-in 3-D lookup tables.

Ovation MD
4000 series
Echolab
978-715-1020
www.echolab.com

Compressed trans-
port stream auto-
matic start switch offers
signal providers the ca-
pability to design auto-

matic redundancy into a
system and alarm the op-

IVI ultidefinition  video
switchers provide full-
function keyers on each M/E,
downstream  keyers, frame
synchronizers and buffers, and
options for partner product
control; provide 2-D and 3-D
DVE functionality for creating
picture-in-picture perspectives
and transition effects; con-
figured with up to 16 analog
or digital inputs and up to
16 simultaneous analog and
digital outputs in HD or SD;
switchers are built on a re-
configurable platform.

erator when a problem arises; by

7780R2x1-ASI-CS

P rogram  op-
timizer pro-
vides

real-time file-based
encoding, decoding

faster-than-

and transcoding of
Dolby Digital, Dol-
by Digital Plus and
Dolby E bit streams,
as well as MPEG-1 LII audio files;
offers a single-step Dolby Digital
to Dolby Digital Plus transcoder
that preserves the metadata and
minimizes tandem coding losses;
allows the audio from existing me
next-generation broadcast format

48 broadcastengineering.

DP600-C
Dolby
415-645-5000
www.dolby.com

dia archives to be converted to
s.

com | June 2007

constantly monitoring the incom-
ing signal, the switch knows when
the signal is no longer suitable
for broadcast and automatically
switches to the backup feed; fully

Evertz
905-335-3700
www.evertz.com

integrated with the VistaLINK PRO NMS system; features two
ASI inputs and one ASI output, as well as smart configuration of

error threshold and switching rules to avoid false switching,

V ideo stabilizer
electrically  cor-
rects video shaking that
occurs in cameras, as
well as unsteadiness on
prerecorded VCR tapes;

corrects unsteady im-
ages in real time; automatically
recognizes panning and zoom-
ing; can correct up to 40 percent
in vertical or horizontal direc-
tions in relation to the screen;
provides sub-pixel level correc-

1IVvS-100
FOR-A
714-894-3311
www.for-a.com

tion precision; works by connecting video cables without the

aid of special connections; its compact size makes it ideal for

field applications.




FUJFILM FUJINON

Small Size...Big-Time Performance.

Fujinon’s Next Generation of Studio Lenses _j__]7-

¢ Wide Angle 7mm e Lightweight (13.2 Ibs.) Pt 6 1T AL
¢ Precise Zoom/Focus ¢ Robctic Interface
e Minimum Focus Breathing ¢ Removable Hood

Broadcast and Communications Products Division
FUJINON INC. 10 High Point Dr., Wayne, NJ 07470-7434 Phone: (973) 633-5600, FAX: (973) 633-5216

L]
WWW. f u’ I n o n ° c o m FUJINON CORPORATION 1-324 Uetake, Kita-Ku, Saitame City, Saitaria 331-9624 Japan Phone; 81-48-668-2152



N onlinear editor
uses PCI Ex-
press acceleration and
an interface board to
deliver  uncompro-
mised editing qual-
ity on a standard PC
platformy; the base
software is EDIUS
Broadcast NLE 4.0, which sup-
ports multiple layers and mul-
tiple formats in real time; sup-
ports embedded audio; a break-
out box is available for analog
audio 1/0, component video

EDIUS SP SDI
Grass Valley
530-478-3075
www.grassvalley.com

/O and frame-accurate RS-422 VTR control.

Indigo

Grass Valley
530-478-3075
www.grassvalley.com
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l Recreation plan steams ahead |

Campaign to build new recreatlonal i
facility gets $250,000 boost

l from local manufacturer
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Channel ONE

Harris

513-459-3400
www.broadcast.harris.com
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With a high-res card in-
stalled, the A/V mixer

simultaneously processes 15
sources: 12 SD, one scaled
up from SD to HD, and two
selected from HD video or
computer inputs; upconverts
to HD and downconverts to
HD — even simulcast live SD
and HD output; manages the
mixing and timing of audio
sources, ranging from unbal-
anced analog to AES/EBU sig-
nals; provides phantom power
for four mics; ensures lip sync
in live productions.

G raphics
server
a one-stop system for
creating, scheduling and

playout
provides

fl  airing complete televi-
sion channels in HD or
SD; integrates a playout
server, graphics, anima-
tion, video, audio and
real-time external data

feeds, and master con-
trol functionality in a single
chassis; allows the creation of
professional graphics, video
titles, custom animations, mo-
tion effects and 3-D text.

broadcastengineering.com | June 2007

tapestry 300r
InPhase Technologies
720-493-7420
www.inphase-tech.com

I I olographic storage drive
records 300GB on a sin-

gle disk with a transfer rate of
20MB/s; enables broadcasters
to record 35 hours of broad-
cast-quality (19Mb/s) video
on a single disk in 250 minutes
(160Mb/s transfer rate); offers
a 50-year media life for ar-
chiving valuable video assets;
uses write once, read many
(WORM)
which

media  format,

eliminates accidental

erasure or over-writing.

Cluslered storage system
is powered by OneFS op-
erating system software, creat-
ing a single file system and a

single, seamlessly expandable
shared pool of storage; each

ia 200

Isilon Systems
206-315-7602
www.isilon.com

1RU storage node provides 2TB of storage capacity, as well as
processing power and memory that adds to a global coherent
cache; can scale from 6TB to 48TB in a single file system.

JTS Test
Section
Jampro Antennas
916-383-1177
www.jampro.com

A llows access to either the antenna or coax system without
the need for a tuned elbow complex; available for Band [
(Low Band TV), Band II (FM), Band 111 (Hi Band TV) and Band
IV (UHF TV); can be used for termination or test equipment
hook-up; includes fixed bullets for input and output, one flange
O ring, hardware, pass through connection and test turn; port

closure maintains impedance in normal mode.
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The U‘l'AH-400 iP Router lees You the Power.
What you do with it is up to you.

Real-time, on-the-fly control of your Ethernet network. Impossible? Not with the
UTAH-400 iP Workgroup Router.

The breakthrough UTAH-400 iP is the Gigabit Ethernet Router fer broadeasters. It gives you
the power to control your IT infrastructure the same way you've always cont-olled your broadcast
routing — with the push of a button. This patent-pending centrol method a lows you to change
port priorities, security groups, and port speed at will. Instantaneously re-allocate bandwidth so
that when you need video delivered now, you know it gets there.

The impossible is exactly what you'd expect from Utah Sc:entific. After all, we’ve been
delivering the most advanced, dynamically controlled switching infrastructures for three decades,

'L The Best In The Business www.-tahscientiﬁc.com_‘

LIS Utah Scientific




Camera system fea-
tures a JVC ProHD
200 series camera with a
built-in Super Encoder
that generates a high-
quality MPEG-2 stream;
also features the HD
Mini-Coder, a camera-

]

back transmitter from Broadcast

Microwave Services that accepts
the camera’s compressed signal at
20Mb/s via IEEE 1394 connection,
modulates it at 64-QAM and then

ProHD Libre
JvC

973-317-5000
www.jve.com/pro

transmits COFDM with an 8MHz

bandwidth in the 2GHz channel.

AZOin-wide HD monitor;
features a completely
digital TFT-MegaPixel active
matrix LCD platform; digi-
tal signal processing features
10-bit A/D conversion of all
analog signals, with 4X overs-
ampling and five-line super-
adaptive 2-D comb filtering
of composite signals; multi-
format compatibility accom-
modates virtually all video
formats; advanced features
include aspect ratio settings, a
variety of screen markers and
H/V delay.

station moni-

allows

R emote
toring

broadcast operators to moni-

system

tor hundreds of signals across
remote locations, over an IP
network; combines the flex-
ibility of iControl Web and the

s essses

V-R201P-AFHD
Marshall Electronics
310-333-0606
www.lcdracks.com

advanced  processing
and alarming capabilt-
ies of Kaleido multi-
image processors; com-
prehensive signal prob-
ing alerts operators to
multiple types of faults,
including video signal
loss, video freeze, video
black, video luminance and
audio silence.

iControl RSM
Miranda
514-333-1772
www.miranda.com
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H igh-perfor-
mance 40-
DWDM
multiplexer and

channel

demultiplexer has

back-to-back in-

sertion loss of 5.5dB, in-
cluding connector losses;
features C-band 100GHz
channel spacing according
to ITU-T G.694.1, ensur-
ing interoperability with

DWDM-40C

Network Electronics
801-495-1635
www.network-electronics.com

other standards-based DWDM systems; fits in a standard Flashlink
frame; signals can be unidirectional or bidirectional; signal- and
bit-rate transparent; 1.5dB channel uniformity makes the system
ideal for unidirectional use with Erbium Doped Fibre Amplifiers.

Compact Router family supports HD, SD, AES, AV, AA
and data formats; available in 16 x 16 (1RU), 32 x 32
(2RU) and other sizes; 3Gb/s-enabled for future high-bandwidth

requirements;
routers and con-
trol panels are
compatible with
all  NVISION
control systems;
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routers operate via remote
panelor local panel, or they can
be controlled by an NV9000
or NV910 control system for
integration into large routing
systems; offers error-free sig-

Compact
Router series
NVISION
530-265-1000
www.nvision.tv

nal switching and distribution in a space-saving package.

IVI ultichannel
video server
built on the same
technology as the

company’s  Spec-
trum media server;

supports both HD
and SD; supports up to six
simultaneous video channels;
contains 4TB of disk storage,
enough for more than 200
content hours at 25Mb/s; all
disk storage and /O modules

MediaDeck
Omneon Video Networks

408-585-5000
www.omneon.com

are contained within a single 2RU chasses; a standard configura-
tion includes eight enterprise-class SATA disk drives featuring
dual-parity RAID for added protection.




360 SYSTEMS INTRODUCES

/X /;X

REMOTE WORKSTATIONS ——

Program Sources

Automation

Storage

LARGE SCALE SERVER. SMALL SCALE PRICE.

¥ 700 HOUR STORAGE

¥ RAID-6 RELIABILITY

} REDUNDANT POWER

» REDUNDANT COOLING
} MPEG & DV CODECS

) TARGA GRAPHICS

} AES/EBU AUDIO

} +4 ANALOG AUDIO

} EMBEDDED AUDIO

¥ SDI & COMPOSITE

» FAST ETHERNET XFERS
» REMOTE WORKSTATIONS

*at 12 Mb/sec.

©2007 360 Systems

Three years ago, 360 Systems started
a trend with our affordable Image
Server 2000. Now we're continuing
that good idea with MAXX 6T, today's
most affordable large server. It delivers
over 700 hours of internal storage,*
protected by an advanced RAID-6 drive
array that'll keep you on air, even if
you should lose two drives. MAXX 6T
even has total redundancy on power
and cooling.

Take a closer look, and you'll find a full
complement of features to enhance
workflow and content quality. Like
Remote Workstation software that lets
you create separate work areas for
ingest, trimming, playlisting or review
— anywhere you need them. New
network transfer tools that move
content fast between NLEs, external

storage and other servers. And MAXX
imports and exports more forms of
video than ever before.

Whether you're running a national
network, mid-market station or a cable
access channel, the new MAXX 6T
delivers the expanded storage you
need, with the quality and reliability
you expect from 360 Systems. Stop by
our web site for the complete story on
360 Systems” new 6-Terabyte MAXX.

BROADECAST

www.360Systems.com
Tel: 818-991-0360
E-mail: MAXX@360systems.com



BroadcastEnpineering
A\ 2007 4

e

playKast +
infoKast

ON-AIR Systems

+44 845 0942 612
www.on-air-systems.com

AG-HPX500

Panasonic

201-348-7000
www.panasonic.com/broadcast

LipTracker

Pixel Instruments
408-871-1975
www.pixelinstruments.tv

layKast is a master con-

trol system tor automated
playout and live news produc-
tion; infoKast is an automated
playout system for the delivery
of graphic information and
live video; the combination
of the two systems increases
broadcasters’ options for their
info channels; users can con-
trol the information streams
and time-based events using
infoKast, while playKast can
play out their media, including
graphics and overlays, and can
control infoKast switching.

S houlder-mounted P2 HD
camcorder features pro-
gressive 2/3in 3-CCDs; records
in 32 HD and SD formats,
including 1080i and 720p in
100Mb/s DVCPRO HD; records
on removable P2 memory cards
in 1080/60i, 50i, 30p, 25p and
24p; also records in 720/60p,
50p, 30p, 25p and 24p, as well as
in DVCPRO50, DVCPRO and
DV, uses a digital signal proces-
sor with 14-bit A/D conversion
and 19-bit inner processing that
handles HD/SD format conver-
sion simultaneously.

Line of lip sync analyzers
detects a face in the video

and then correlates selected
sounds with their matching
mouth shapes to produce a
measurement of the lip sync
error; the measured audio off-
set is displayed and updated
periodically, and a history
graph charts the most recent
error profile; event logging
provides a permanent record
for scene-by-scene analysis;
includes the LipTracker-SD',
LipTracker-SD'*
Tracker-SD'*.

and Lip-

54 broadcastengineering.com | June 2007

Video/audio
lip-sync  and
identification  sys-
tem is an enhanced
version of the
VALID system; al-
lows A/V sync prob-
lems to be quickly and accu-
rately diagnosed and rectified;
new system now supports any
HD or SD standard; the num-
ber of audio channels (inputs

mlvo;{;dur
is inredch ]

9 Audio Lineup & 1)

VALIDS
Pro-Bel
631-549-5159
www.pro-bel.com

and outputs) has been increased from four to eight (four stereo);
the output format/standard automatically switches to the same
as that of the program input; the default format is user-select-
able when the generator is in standalone or free-run mode.

IVI edia assel manage-
ment  system  de-
signed for Enterprise sQ and
Newsbox HD systems; tightly
integrated into the Quantel
ISA database environment;
a key component is Mission
Central, which provides the
core MAM database, keyframe
shot generations, user log-on
and production access; users
have instant access into it via
Mission Tracker, which uses fa-
miliar Quantel menus to search
and display media assets and
associated metadata.

M idsize, rugged and
lightweight  remote
head designed for HD, film
and broadcast camera systems;
is precise, quiet and capable of
smoothly controlling cameras
with extreme zoom lenses;
the motion is repeatable and
frame accurate; features joy-
stick control for pan, tilt and
zoom; can record and play-
back up to 34 minutes and up
to 2000 takes; offers program-
mable maximum speeds and
smoothing for each axis, and
programmable motion limits.

Mission
Quantel
703-448-3199
www.quantel.com

The Talon
Ravensclaw
541-488-5271
www.ravensclaw.us
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Sound gives pictures an emotional dimension that movement alone can’t
convey. The increasing use of surround sound adds even greater impact

to the viewing experience. But it calls for much greater console capacity.

At Calrec we've been meeting the changing needs of broadcasters
for over thirty years. And as you'd expect from a company dedicated
exclusively to live production and on-air broadcast audio mixing, we've
developed an innovative surround sound solution that's as economical
as it is practical.

New Bluefin technology provides twice the signal processing
capacity in a fraction of the space of conventional systems and with
100% redundancy.

Sounds exciting? Find out more at calrec.com

CALRETC

Putting Sound in the Picture




PICKHITS

Digital cinema
camera deliv-
ers 12 megapixels at
up to 60fps; records
in  12-bit  native
RAW format, 2X
oversampled HD

in 4:4:4 or 4:2:2;
weighs 9lbs; camera is modular
and upgradable; onboard or ex-
ternal high-res RED monitors
come equipped with advanced
tools for framing, exposure and
focus; stainless steel mounting

RED ONE

RED Digital Cinema
949-206-7900
www.red.com

points on the body allow for hundreds of optional RED and

third-party accessories.

IVI ultistandard
vV signal

analyzer
the functionality of a
TV test receiver and

combines

spectrum
offers

analyzer;
real-time de-

modulation;  allows
new television standards
to be implemented on a
software and hardware
basis; suitable for com-

missioning, installing and

R&S ETL

Rohde & Schwarz
410-910-7800
www.rohde-schwarz.com/usa

servicing TV transmitters, as well as coverage measurements for

terrestrial TV and measurements on CATV head stations; has a
frequency range of 500kHz to 3GHz.

Production switchers handle SD and HD formats; all
models share a common platform and common set
of modules; the use of RGB buttons allows personalization

of the control

panel; a Dual-
Display  color
touch screen al-
lows the operator

to view and con-

trol
simultaneously; features include

two menus

built-in manuals, Linux-based
OS and integration with the
OverDrive control system; series
includes five models, ranging
from one to four M/Es.

56

Vision series
Ross Video
613-652-4886
www.rossvideo.com
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VODdistribution
system enables
film studios, TV =
networks and con-

tent aggregators to |
-

streamline VOD con- =

tent delivery schemes

with satellite trans-
mission cost-efficiency and end-
to-end fault-resilience; gives con-
tent providers full control of their
asset libraries in cable headends;
provides reports on content use
and system performance; 128-bit

VODcast
SeaChange
International
978-897-0100
www.schange.com

encryption algorithms provide content protection throught the

distribution process.

Aulomaled [
content repur-

posing workstation
enables broadcasters e
and content owners
to master content

once and concur-

iCR

rently repurpose it
for multiple distribution plat-
forms; combines image condi-
tioning tools, content matering,
quality control and content repur-
posing functionality to deliver
high-quality images while reduc-

iCR

Snell & Wilcox
818-556-2616
www.snellwilcox.com

ing the time required for repurposing content for multiple media

platforms.

S torage systems
feature fast En-
terprise/RAID  hard
drives; for added con-
venience and security,

the swappable drive
modules are compat-

ible across the Fusion

line; are compatible

with Apple Final Cut Pro and Ado-
be Premiere Pro CS3 video editing
software, and with video capture
cards from AJA, Blackmagic De-
sign, Bluefish444 and Matrox;

Fusion

Sonnet Technologies
949-587-3513
www.sonnettech.com

systems range from the 2TB quad-interface Fusion 400Q to the
uncompressed-HD-1080i-4:4:4-capable 6TB Fusion DS8OORAID.




TV Broadcast and Satellite

Engineers: How to Avoid Going

You can use the sophisticated detection system

to your advantage by adjusting the switch’s

parameters for your facility's needs. For example,

the black detection system allows you to set both

the threshold and the percentage of non-black pixels.
But that's not all, you can also determine the portion of
the picture to be considered. This allows a corner bug to
be either included or excluded in the detection process.

This is the smartest, most reliable protection switch

o Off Air Unexpectedly

You can easily protect your on-air feed and

be sure to be on-air at all times with an Avenue
Protection Switch. Simply feed your primary on-air
feed and your secondary, back up signal into the
Avenue protection switch.[If the primary should
fail, the secondary signal will take over.

Superior circuitry detects black levels, TRS, audio
presence, freeze and EDH for HD or SD signals. For ASI
signals PIDs are evaluated. You set the parameters for
when a switch occurs. You might decide 10 seconds of
signal below 12 IRE or 14 seconds of no embedded audio
should cause a switch to the secondary feed.

on the market today. And relay bypass makes it even more reliable. VAN

So consider spending $3000 to save $300,000. Using the Avenue
Protection Switch can save you from unexpectedly going off air, which

can cost thousands. This kind of insurance is well worth the investment.

Try it 10 days for free. Satisfaction guaranteed.

No more worries.

Signal Processing and Infrastructure - That’s All We Do




BVM-L230
Sony
201-930-1000

www.sony.com/professional

H D and SD decoder supports
all common HD and SD

video formats; video is processed
at either 4:2:2 or 4:2:0; decodes
up to eight audio channels (four

IVI onitor consists of a
23in full HD LCD
panel, a high-precision back-
light system and a professional
display engine used exclu-
sively in this monitor; offers
accurate color reproduction,
precision imaging and quality
picture consistency; features a
newly developed color space
selection function, a picture-
and-picture display and an
interlace display mode; can
accept almost any SD or HD
video format, both analog and
digital.

HD4040
Tiernan
602-437-9620
www.tiernan.com

pairs) with analog and digital outputs, and embbed in SDI or

HD-SDI; in its basic configuration, the decoder supports two

independently programmable auxiliary data channels, asyn-
chronous or synchronous; features an embedded Web browser
interface to allow for easy command and control programming.

autoXe

VCI Solutions
413-272-7200
www.vcisolutions.com

M ultichannel  automa-
tion system is a suite of
tools built on the Xe software
platform; enables the sched-
uling, monitoring and play-
back of one, 25, 50 or more
channel streams; provides the
tools necessary to automate
workflow and manage content
throughout the digital supply
chain, from point of sale to
point of air; its scalability al-
lows more channel streams to
be added easily; uses oft-the-
shelf hardware and standard
networking.
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E nd-to-end platform de-
livers real-time graphics
and video content to Internet
browsers and mobile devices;
compositing of video and
graphics happens directly on
the viewer’s display, with real-
time, 3-D grahics rendered lo-
cally by each platform (phone
or PC); this creates the highest
quality graphic resolution and
content that is both platform-
and user-specific; is fully inte-
grated within the Vizrt product
suite, so a station’s production

workflow is unchanged.

Touch-It Plus
Wohler
510-870-0810
www.wohler.com

Digital
Recording
Wireless
Zaxcom
973-835-5000
www.zaxcom.com

P G
s r-s:" Q,
=

i e S
ViziMulti
Platform Suite
Vizrt

212-560-0708
www.vizrt.com

Provides professional AV

monitoring on a dual
7in wide-screen format using
high-res LCD monitor panels
with up/down tilt features;
3RU package pairs 12 com-
posite video inputs with 12
thumbnail images, which ap-
pear on the left LCD monitor;
selecting a thumbnail displays
a full-size version on the target
screen located to the right and
switches the video to be the se-
lected video output BNGC; vid-
eo inputs on BNCs have active
loop outputs on BNCs.

I nternal  12-hour, 24-bit
loop-recording is an option-
al feature on the body-pack
style TRX900 and TRX900AA,
the TRX700 plug-on or the
TRX800 handheld digital
wireless transmitter; comes
standard on the TRX990; au-
dio is time-code referenced,
recorded and played back on
a removable mini SD memory
card via commands from the
IFB900 transmitter; the mini
SD card is instantly removable
and can be used in any stan-
dard SD card reader.
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VRK Series
Broadcast Rack Systems

Fully welded cabinets
support 2,500 Ibs. of
equipment and cable

For 28 years, integrators have consistently called on Middle Aflantic
Products for professional racking solutions. With racks and accessories
engineered to save fime and ensure reliable instcllations, we provide
a complete line of products for an effective integrated system. Our
commitment to excellence extends keyond our innovative products

to providing service and support that exceed your expectations

Call us at 800-266-7225 to plan
your next broadcast installation

INTEGRATED
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Storage

IT takes center stage.

BY MICHAEL GROTTICELL!

TECHNOLOGYSEMINAR

t this year’s NAB, it was

clear that commod-

ity technology borrowed

from the computer IT
world is changing the storage world
of audio and video data. It has helped
reduce prices of storage systems and
led to some sophisticated, smart
storage implementations that allow
broadcasters easy access and reliable
delivery programs to a variety of me-
dia platforms.

Specifically, this new trend in the
use of IT storage has meant new
camcorders (from such companies as
Grass Valley, Ikegami, Panasonic and
Sony). They record onto flash mem-
ory and large (and small) storage
systems using dual-core Intel Xeon
processors linked to parallel ATA
and Sata ATA (SATA) storage drives.
(The difference between them is in
how the data is stored and accessed
across the drives.)

SATA was shunned by broad-
casters only a few years ago. Now
RAID 5 and RAID 6 technology has

the added fault tolerance required
by IT managers at stations and large
content delivery facilities. RAID-en-
abled SATA storage is now seen as
more than adequate, and it costs less
than heretofore more commonly used
SCSI technology.

At the end of the day, however, it is
not enough to simply store audio and
video content. It must also always be
online and instantly accessible.

Of course, this can be tricky when
handling large HD files and multiple
file formats in a single system. Broad-
casters also need ultra-high through-
put rates to enable real-time collab-
orative workflows.

On the show floor, there were a
variety of options to fit virtually ev-
ery production and content delivery
application.

Small workgroup storage
For the single workstation and
small workgroup user, Avid Tech-
nology now offers its Unity Media-
Network 5.0 system, designed for

real-time shared storage, with a new
system architecture. By consolidating
several hardware components into
a single, integrated file management
system and storage server, it delivers
twice the performance of previous
Unity systems, while maintaining
data resiliency.

The system is available in scalable
SD and HD configurations, both of
which offer GigE connectivity and
4Gb Fibre Channel connectivity, PC

Archion Synergy

and Mac compatibility, as well as
storage capacity that can scale from
4TB to 40TB.

Archion Technologies’ Synergy
HD4 is a SATA II to Fibre Channel
RAID storage system designed for
networking digital video systems. It is

SIGNAL PROCESSOR
Miranda JAZZ-800

PAN AND TILT HEAD
Vinten Protouch Pro-6HDV

Single/dual-channel, up/down/cross/
standards conversion plus Ato D / D to
A; all in 1RU; provides high-quality con-
version using pixel motion de-interlac-
ing; offers HD/SD motion adaptive noise
reduction; provides flexible aspect ratio
conversion using the common presets, as
well as nonlinear anemographic conver-
sion, with control by AFD, WSS, and VLI;
integral audio processing with eight AES
pairs, 16 channels of embedded audio and
eight analog audio channels.

514-333-1772; www.miranda.com

Supports camera systems up to 13.2lbs;
features continuously variable pan and tilt
drag, side load camera attachment system,
three-step counterbalance system, illumi-
nated level bubble, multiposition pan bar
and +90 to -60-degree tilt range.

845-268-0100; www.vinten.com

IP-BASED PROMPTER
QTV GMaster

Part of the QNxt product suite; uses [P
architecture; comprises a software appli-
cation on the control PC, which commu-
nicates over an Ethernet link with a highly
compact QBox unit to scroll the script;
enables operation of remote prompters
from a central location.

203-406-1400; www.qtv.com
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CAMERA CABLE

Belden Brilliance Composite
Camera Cable

Uses two Belden A/V coaxial cables and
four audio pairs; ideal for the intercon-
nection of digital remote field cameras in
SDI/HDTYV applications; the coaxes are
sweep tested from 5MHz to 1600MHz,
achieving minimum return loss values of
23dB and 21dB, respectively.

800-235-3361; www.belden.com



assembly... durability... value

The AAA XLR Connector

Fastest Another first from Switchcraft...th2 quickest,
easy-to-assemble XLR connectcr available

XLR Assembly today. The 2-piece construction of the AAA
XLR Connector saves time in assembly, and

in the World! increases your job efficiency.

And second...the all metal, RF shielding body is
made with Switchcraft durability.

Put them together and you have a new level of
value in critical components!

e Integral strain relief locks cable in shell, while 4 barbs
comfortably adjust to cable diameter.

¢ Exclusive one-piece head with solder pats.

e 2-piece, all-metal, RF shielding ccnstruction.

e Available with:
— 3 to 7 pins, gold or silver plated contacts
— Black or Nickel finish

Visit www.switchcraft.com/aaa.pdf fo- detailed information
on the new AAA XLR Connector.

www.switchcraft.com

5555 N. Elston Ave. ¢ Chicago, IL » 60630
ph: 773.792.2700 « fx: 773.792.2129
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available in units from 4TB to 12TB
with two ports of 4Gb Fibre Chan-
nel storage. The storage array is fully
compatible with Avid Unity versions
3.3 through 4.2.2.

The HD4 extends Archion’s original
Synergy HD abilities from 400MB/s
to 800MB/s bandwidth with its dual
4Gb Fibre Channel ports and has in-
creased its capacity from 8TB to 12TB
in the same 3RU space.

Ciprico’s rack-mountable Media-
Vault U320RX uses parallel ATA drive
technology to provide up to 5TB of
cost-effective, video-tuned storage
that can be configured for RAID 0 or
RAID 3 operation. It can be config-
ured with up to 10 removable drives,
two removable 300W power supplies
and a dual-channel Ultra 320 inter-
face to provide throughput speeds in
excess of 400MB/s. That’s enough to
support the real-time, 10-bit HD ap-
plications commonly used in editing
applications.

Ciprico also unveiled a direct at-
tached storage (DAS) system using
the new PCI Express external ca-
bling standard, which is also used by
Sony’s new XDCAM EX camcorder.
The system, based on the company’s
RAIDCore software RAID stack, al-
lows users to add capacity within a
single cell, creating a storage pod of

up to 64TB. The combination of a
performance switched DAS cell with
a more scalable SAN-based network
provides a cost-effective, secure, two-
tier scalable storage environment.

e
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DataDirect S2A9550

DataDirect Networks offers NAS,
SAN and tiered storage solutions as
part of its Silicon Storage Appliance
(S2A) product family.

At the NAB convention, the com-
pany showed a NAS solution, a
high-performance computing stor-
age solution, an active archive and
nearline solution, and the S2A9550
system, which uses a CXFS SAN
file system. All of the systems are
designed to fit the requirements of
broadcast operations that need fast
access to the data among multiple
users on a network.

TECHNOLOGYSEMINAR

Networked production
communities

Large broadcasters with multiple
locations and hundreds of users are
also beginning to embrace these
new levels of automatically managed
storage.

The Isilon 1Q provides multiple
broadcast and production units with
instant access to vast libraries of me-
dia programming regardless of physi-
cal location, enabling enhanced live
broadcasts and the creation of new
workflows for the delivery of pro-
gramming through media distribu-
tion networks.

Powered by highly specialized
OneFS software, Isilon’s single-file
system unifies and provides instant
access to digital content via a clus-
tered storage architecture. The com-

Isilon 1Q

pany also provides a suite of software
applications that leverage OneFS and
clustered storage for data protection
and automated data management.
ScaChange introduced its Broad-
cast MediaLibrary BML6000ex and

FORMAT CONVERTER/FRAME
SYNCHRONIZER

Teranex VC100

The 1RU sync features the company’s
PixelMotion Deinterlacing and Multidi-
rectional Diagonal Filtering (MDDF) al-
gorithms, which drastically reduce jaggies
on diagonal lines; the company’s Per-Pixel
algorithm minimizes HD and SD video
noise; correct cad