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[T HAS AL THE FUNGTIONS, BELLS. WHISTLES & KNOBS
YOU'LL FIND ON OTHER TOP OF THE LINE AUDID CONSOLES.

BUT IT°S GOT ONE VITAL FEATLIRE THEY LACK...

Wheatstone is known for television audio consoles that are powerful
enough for the most exacting mix engineer, yet simple enough for
general staff to operate without the need for intensive training

Our new D-8 is no exception. It has everything you need for

live audio mixing in medium and smaller market stations, remote
trucks, or secondary on-air/production rooms in larger facilties.
24 motorized input faders, four submasters, two main buses
and two aux buses. True surround mixing. Extensive on-board
processing. And it's got it all for noticeably less.

Like all Wheatstone television consoles, the D-8 is a control
surface - audio I/0 both analog and digital is housed in the
Wheatstone Bridge rack-mount router/mixer.

Whether or not watching costs is a part of your fall lineup,
Wheatstone has the perfect audio console for you.

SEE US AT NAB BOOTH N7612

T, e

Audio For Televison - Evolved.™
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The simplified, flexible CENTRIO™ system design reduces the cost and complexity @
of large system monitoring — with no compromise in features or performance. ’
iy | P
Combining superior graphics, an industry-proven architecture and integrated tast and
measurement tools, CENTRIO™ is a breakthrough in multiviewer design and value. —
! : 9 CENTRIO.

To learn more, visit www.broadcast.harris.com/centrio. The breakthrough multiviewer

Come see us at the NAB Show 2009 — bhooth #N2502

North America +1 800 231 9673 | Caribbean and Latin America +1 786 437 1960
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The new DeckLink Studio has SD/HD-SDI, loads of analog
connections, down converter and more for only $695!

Turbocharge your creativity with DeckLink Studio, the SD/HD
broadcast video card that costs hundreds of dollars less than SD
solutions! With SD/HD-SDI and enhanced analog connections,
DeckLink Studio connects to a massive range of equipment such
as HDCAM, HD-D5, Digital Betacam, Betacam SP and more!

More Video Connections!

DeckLink Studio inciudes 10 bit SD/HD-
SDI, component, composite, S-Video,
4 ch balanced analog audio, 2 ch AES/
EBU, reference, RS-422 deck control and
a builtin hardware down converter. High speed 1 lane PCl Express
gives you more HD real time effects and supports advanced
video formats such as ProRes(Mac), DVCPro HD, JPEG, DV, HDV
playback and even 10 bit uncompressed capture and playback!

Hardware Down Conversion

For monitoring, you'll love the built
in HD down converter that's always
active on the SD-SDI, S-Video and
composite video output connections.
The built in hardware down converter lets all video outputs ramain
active in both capture and playback mode, and in all HD video
formats! Instantly switch between letterbox, anamorphic 16 9 and
center cut 4:3 down conversion styles.

Built in SD Keyer

DeckLink Studio includes a built in internal SD keyer that lets you
layer RGBA images over the live video input. You can also use the
included Photoshop plug-ins for broadcast graphics! DeckLink
Studio also supports external SD keying with key and fill SDI out.

Windows™ or Mac OS X™

DeckLink Studio is fully compatible
with Apple Final Cut Pro”, Adobe
Premiere Pro" Adobe After Effects”
Adobe Photoshop”, Fusion™ and any
DirectShow™ or QuickTime"” based
software. Decklink Studio instantly switches between, 1080HD,
720HD, NTSC and PAL for full worldwide compatibility.

Decklink Studio

$695

Learn more today at www.blackmagic-design.com
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MARCH FREEZEFRANME QUESTION

How good is your understanding of basic digital networks?
Answer the following questions:

1) A is used to interconnect two LANs while separating
network segments.

2) A is an improved network technology that resolves the issue
of providing direct data connections and maximizes the use of
a LAN’s bandwidth.

3) The command is used to verify that a network connection
exists between computers.

4) A _uses layer 3 addressing to make routing decisions
regarding forwarding data packets.

5) A network address is also called the

6) The two transport protocols within the TCP/IP transport layer
are and

MARCH FREEZEFRAME ANSWER

1) Bridge

2) Layer 2 switch
3) Ping

4) Router

5) Logical

6) TCP and UDP
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F@al Real Broadcast Network (RBN), the leading globd'llprov'l er of live,
multi-format, media services - featuring ViewCast® Niagara® systems.

With more than 300,000 Osprey® video captuyre cards deployed globally, ViewCast® sets the standard in
the streaming media industry.

Building on the legendary quality of our Osprey technology, we continue to develop ind.stry leading
solutions that the top broadcasters, network service providers, and CDNs like RealNetworks® rely on every
day to meet their most critical video content delivery needs.

Our award-winning Niagara® encoding solutions re-purpose and stream video quickly and ezsily — in
multiple formats — for any audience, with professional-grade performance. And our SCX® software provides
simultaneous remote management of multiple Niagara encoders over the network through a single,
easy-to-use interface.

Claiming your stake in the global digital market place requires solutions you can count on. And, when it
comes to innovative, next generation streaming solutions, one name says it all.

N\
ViewC(Cast

Visit us at NAB booth #5L6020

NABSHOW

0( Where Content Comes fo Life"

Learn more at www.viewcast.com/be
USA 800.540.4119 | Europe, Middle East, Africa +44 1256 345610

©2009 ViewCast, Inc. All rights reserved. Osprey®, Niagara®, and Niagara SCX® (and design)™ are registered trademarks of ViewCast, Inc.
3701 W. Plano Parkway, Suite 300 Plano, TX 75075. RealNetworks® (and design)™ is a registered trademark o Real Networks, Inc.
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ANNOUNCING THE
PRO-BEL AND SNELL &

Two market leading, innovative companies, Pro-Bel and Snell & Wilcox,
are coming together to create a new company to better serve your needs.

See us at NAB, booth: SU1917




pro-bel

SNELL & WILCOX

RGER OF
WILCOX

The combination of Pro-Bel and Snell & Wilcox brings fogether a strong
history of innovation and groundbreaking technical ackievements including
a significant portfolio of intellectual property in image processing and
content management. This includes routing, switching, conversion, media
management, modular inftrastructure, control & monitoring, automation
and file-based workflows.
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Energy Star this!

“ our years ago, I purchased a new home, which
came equipped with Energy Star-compliant ap-
pliances. From day one, the dishwasher refused
to fully dry the dishes. I put up with that idiosyn-

crasy until a week ago, when [ finally decided to see what
the heck was wrong.

At first, I suspected the drying element in the bottom of
the washer wasn’t working. So, a few minutes of running
the dishwasher and then a touch of the finger ... Ouch!
That’s hot! Okay, the heating element is working.

A second check was incoming water temperature. Dish-
washers need at least 120-degree water if the dishes are
going to be clean and dry. My digital thermometer said
that the incoming water temperature was 129-degrees, so
the water temperature was okay.

While hating to admit [ was unable to solve the problem,
clearly it was time to contact the manufacturer. I posed my

question to the General Electric (GE) Web site, and within
24 hours I received an answer. The company representative
said that in order for the dishwasher to meet EPA Energy
Star requirements, the designers were forced to reduce the
size (and hence, heat output) of the heating element. In
addition, the engineers had to shorten the dry cycle time.

The nice lady at GE said that if I’d just be sure the in-
coming water temperature was at least 120 degrees and
that I used a “proper wetting agent,” the dishes should be
“almost dry” when the wash cycle is completed. The result
is that while my dishwasher is fully Energy Star-compliant,
it doesn’t dry the dishes!

10 broadcastengineering.com | March 2009

I was reminded of my situation while reading an ar-
ticle about the difficulties TV manufacturers are having
meeting the new, and even more restrictive, Energy Star 3
requirements. The article claimed that none of today’s
37in TVs meet the new Energy Star 3 power-on standard.
However, seven out of 10 50in plasma TV sets do meet the
power consumption standard. If you’re looking for justifi-
cation to buy a larger TV set, that should be all the excuse
you need.

However, the EPA wasn’t satisfied with just requiring
lower power consumption when a TV is turned on. The
agency also is demanding that TV sets consume less than
1W when they are off! Set makers claim that meeting this
portion of the Energy Star 3 requirements will be extreme-
ly difficult because of the requirement to support instant-
on HDMI interface capability.

Could the EPA impose even stricter limitations on elec-
tronics? Yes. Your next television set might contain a “fea-
ture” that allows the power company to downgrade your
set’s display quality to “almost HD” to save power. Perhaps
the set will shut down heavy CPU image processing or re-
duce the contrast ratio, which lowers LCD back lighting
power requirements.

The bottom line is that government-mandated power
limitations, while they may seem worthy, can also limit fea-
tures and performance and result in a higher-cost product.
They are an unwelcome intrusion into one’s home.

I can deal with my wet dishes. The solution just requires
a towel and time. But when it comes to my home electron-
ics, I'd like to tell EPA where they can stick that Energy

Star. BE

EDITORIAL DIRECTOR

Send comments to: editor@broadcastengineering.com



NVISION

Rethink enterprise class routing

Now that NVISION Inc. is part of Miranda, we can offer NVISION
enterprise class routers. Simply put, they provide absolute dependability, with
power supply, controller, and crosspoint redundancy. They're fully scalable to
1152 x 1152, using 3CGbps (1080p/3D} and HD/SD/ASI. More importantly,
they offer rich integration with our interfacing, masfer control and monitoring
systems. It's time fo rethink what's possible.

| ira_hgja

Rethink what's possible

www.miranda.com/nvision
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Mobile DTV

Where are we, and what’s next?

BY JAY C. ADRICK

D1 J/

he development of ATSC-

compatible in-band mobile

DTV began more than three

years ago with two compa-
nies (Samsung and LG Electronics/
Zenith) leading the way — each with
a different approach. Each company
took on transmission partners, and
over-the-air demonstrations began
in the spring of 2007. The broadcast
industry’s interest in mobile DTV ig-
nited rapidly and culminated with the
formation of the Open Mobile Video
Coalition (OMVC), representing more
than 20 major broadcast groups.

At the same time, the ATSC moved
the standardization of a compatible
ATSC mobile DTV system into high
gear. When a request for proposals
was issued by the ATSC, many com-
panies responded, and various tests
were conducted to evaluate systems.
This activity concluded with a recom-
mendation to the ATSC’s Technology
and Standards Group subcommittee
on mobile DTV, $-4, to develop a sys-
tem based on the physical layer of the
LG/Zenith/Harris MPH technology.

The road to
ATSC Mobile DTV
The ATSC S-4 activity began in May

2007. By August 2008, the four work-
ing groups within S-4 had defined
the pieces necessary to put together a
working mobile DTV system that met
the required criteria as defined by the
industry. By late November 2008, the
ATSC S-4 mobile DTV system was ele-
vated to ATSC Candidate Standard sta-
tus and assigned the A153 designation.
To many, this might sound like a long
development process until you com-
pare it with the more than 10 years of
activity that led up to the ATSC DTV
standard. The ATSC TSG
S-4 Working Group, under
the leadership of Mark Ait-
ken and the four subgroups,
maintained a  constant
stream of working sessions
via telephone conference
calls, e-mail and in-person meetings
to move the technology forward and
get to the Candidate Standard status in
just under 18 months.

Two key annual events drive broad-
cast industry development. For re-
ceiver and consumer products, it’s the
Consumer Electronics Show in early
January. For broadcast equipment, it’s
the NAB convention in April. In or-
der to show working prototype ATSC
Mobile DTV receivers at CES 2009,

F RA M E G RAB A look at the issues driving tadays technology

1

Baby boomers make up largest group of Internet users
Close to 75 percent of baby boomers use the Internet.

2008 2009 2010 2011 2012 2013 '

f
Baby boomer Internet users (millions) 56.7 514 58.0 58.5 58.9 59.3 |
Percent of baby boomer population  735% 74.7% 758% 76.8% 77.8% 78.7%
Percent of total Internet users 294% 288% 283% 27.7% 27.3% 26.8%

Nate: Born between 1946 and 1964

Source: eMarketer www.emarketer.com
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both receive and transmission tech-
nology had to be “reduced to practice”
(demonstrate its workability) by mid-
November 2008. There was no time
to wait for the outcome of balloting
with the ATSC TSG if successful dem-
onstrations were to be conducted at
CES in January.

LG/Zenith and Harris, along
with several partner companies, be-
gan product development just after
NAB2008. Specifications for the re-
ceiver chip sets and the transmission

CES 2009 marked the
formal introduction of

ATSC Mobile DTV.

equipment were based on the com-
mittee work that was conducted in
TSG S-4 with the hope that no major
changes would take place. The re-
ceive technology is the most sensitive
to change as it is reduced to a single
ASIC chip. Most of the transmission
technology is implemented on soft-
ware-defined platforms, thus allowing
most changes to be made in software
code rather than hardware. By mid-
October 2008, a plan was in place for
a mobile DTV demo that included
nine television program streams, two
audio-only streams, a data service and
a complete electronic program guide
service. The mobile DTV service was
to be broadcast by two Las Vegas UHF
DTV stations.

Receiver chip sets were ready by
late October and were integrated
into prototype receiving devices. By
mid-November, all of the transmis-
sion equipment was ready for testing.
The CES demonstration system was
staged at the Harris facility in Mason,
OH. Receiver engineers with proto-
type receivers and engineers from our
ESG partner, Roundbox, converged
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Introducing the Next Generation of Broadcast

Ready or not, the future of broadcast is here. That means delivering high-quality multichannel
content to TVs, computers, mobile phones, and more. This demands a flexible, highly efficient
codec, one that also promises exceptional reliability and compatibility. Enter Dolby® Pulse, the
ideal HE AAC solution for bandwidth-critical services like next-generation HDTYV, IPTV, cable, and
satellite. It combines the advanced bit-rate efficiencies of HE AAC with suppart for Dolby metadata.
Look for its implementation throughout the broadcast chain, from hardware and OEM products

to licensed encoder and decoder solutions. When every bit counts, Dolby Pulse delivers.

-

| Visitus at NAB 2009 m DOLBY.

l LVCC North Hall, Booth N1815
| PULSE |

dolby.com/pulse

Dotby and the double-D symbol are registered trademarks of Dolby L aboratorles. © 2009 Dolby Laboratories, Inc. All rights reserved. 509/¢1013
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on the facility to fine-tune and con-
duct system integration tests for the
first implementation of the ATSC
A153 Mobile DTV system.

CES 2009 marked the formal in-
troduction of ATSC Mobile DTV. The
OMVC conducted a press event and
announced that more than 60 U.S.
DTV stations committed to launch
mobile DTV during 2009. There

dards documentation, while verifying
that the documentation is both cor-
rect and sufficient to support product
development.

Inaddition to the testing of the sys-
tem, ATSC TSG S4 has several system
enhancements to consider, such as
defining the methodology for a back
channel, audience measurement and
digital rights management. Thaose

partners. If the mobile DTV service
is based on subscription or pay-per-
view, what type of partner is needed
to manage this activity? It could be a
wireless carrier, a local cable operator
or a service management provider.
There are several major wireless car-
riers that already have wireless video
services, while others are partnering
with broadcasters.

Offering service on a
platform with a return
channel, such as a mobile
phone, enables enhanced

(oM interactive services, audi-
& ence measurement and

tudi Transmitter
PSIP Studio Emission ATSC
generator control STL
" Navigator 310M or ASI
r
ATSC Main ASI 310M or ASI Synchronous
channells) mobile network adaptor

encoder(s) w/
service multiplexer

IP hub

» Mobile multiplexor
* P encapsulator
*M/H preprocessor

M2X exciter

transmitter

a much wider consumer
base. ATSC Mobile DTV

ATSC

IP
" NRT Signaling Mobile service |
caontent generator e eEShL
server(s) ; wiannouncements

Figure 1. System architecture with full ATSC M/H

were a number of prototype receiv-
ers shown by LG, Kenwood, Delphi,
Visteon and others.

What'’s next?

So, what’s next on the road to mo-
bile DTV? The ATSC, with support
from the OMVC, is planning several
tests for systems to gain more real-
world knowledge of system perfor-
mance. Distributed transmission
technology for mobile DTV has yet
to be tested outside of the laboratory.
Many believe that distributed trans-
mission systems will enable broad-
casters to provide seamless mobile
DTV coverage throughout their area
of dominant influence. The purpose
of the Candidate Standard period
is to allow such testing and to verify
that the proposed standard performs
as anticipated. It is also a time when
interested manufacturers can develop
prototype products based on the stan-

14

items and others being considered in
TSG S13 covering data services will
keep the ATSC team members busy
with mobile DTV for some time to
come.

Issues to resolve

A successful commercial launch
of ATSC Mobile DTV will require
resolutions to several issues. First,
broadcasters need to develop and
select business models that will at-
tract consumers while also becoming
economically viable. Is this service
free-to-air, subscription-based, pay-
per-view or a combination of those?
Will broadcasters in a market develop
a unified service offering? If service is
based on subscription, will it travel
from market to market? What is the
mix of content offered — local, na-
tional or both?

Second is the need for broadcast-
ers to build relationships with the

broadcastengineering.com | March 2009

was designed to reach

both one- and two-way

devices. While the larg-

est platform opportu-

nity is the mobile phone,

broadcasters must not

overlook personal com-

puters, in-car reception,

portable media players

and navigation devices as

viable reception options.

A third issue is identi-

cal to that of DTV in the

early days. It is the chicken-and-egg

problem of signals on the air versus

receiver availability. Most receiver

manufacturers and sales channels will

want the assurances of broadcasters

that service will be available before

they commit to ordering, building and

stocking receivers. While the OMVC

announcement of stations commit-

ted to launch in 2009 is a start, much

more will be needed to make the mar-
ket interesting to manufacturers.

The next few months, beginning
with NAB2009 in April, will be an in-
teresting time in the development of
broadcaster-based mobile DTV. There
will be many parallel activities at both
the ATSC and within the broadcast
community as the ATSC Mobile DTV
system moves toward full standard sta-
tus and commercial deployment. BE

Jay C. Adrick is vice president, broadcast
technology, for Harris, Broadcast
Communications.



However you dress it up, the question’s the same:
“"How are you going to save my newsroom time and money?”

Avid HD News. Learn how our all-new XDCAM HD-based newsroom makes you more
productive at Avid.com/HDNewsSolutions.

Announcing XDCAM HD-based news production

Get end to end XDCAM HD production* with our new AirSpeed® Multi Stream server
and supporting NewsCutter®, INEWS® Instinct®, Interplay® and Media Composer®
software releases.

Get more done, more quickly

Proven Avid® solutions increase newsroom productivity with workflows, tools, and
services that maximize your staff's skills, and help you lower the cost of creating and dis-
tributing compelling content.
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You decide what to integrate

Avid works constantly with other suppliers and developers to address a wide range of
common integration needs. The result: flexible solutions that help streamline processes and
protect your existing investments.
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Experience you can trust

Wondering whether your workflow will deliver is not an option. Our experienced
digital newsroom experts and professional services and support teams collaborate
for your success from planning, to installation and beyond.
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*Please see Avid’s website for application details and relevant

Images courtesy of France 24
© 2009 Avid Technology, Inc. All rights reserved. Product features, specifications, sys\en‘:il'emenls and availability are subject te change without notice. Promosions and discognts are sublect to availability and change without
are! r ;

notice. AirSpeed, Avid, INEWS, Instinct, Interplay, Medla Composer, and NewsCutter marks or registered trademark >f Avid Technology, Inz. or its suksidiaries in fed States and/or other countries
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Captions going digital
In addition to providing closed captions in digital,
stations must still offer them in analog.

BY HARRY C. MARTIN

“he FCC has imposed a
number of new closed-cap-
tioning obligations on TV
licensees and other video

programming distributors, and the
commission is soliciting comments
on even more changes to the closed-
captioning rules as TV makes its tran-
sition to all-digital.

In November, the commission
released a declaratory ruling, order
and notice of proposed rulemaking
(DRONPRM) in which it announced
rule changes and proposals, but the
effective dates of the changes and the
deadlines for comments and reply
comments did not appear in the Fed-
eral Register until mid-January.

Dateline

e Aprit 1is the deadline for TV
stations in the following states to
file their biennial ownership re-
ports: Detaware, Indiana, Kentucky,
Pennsylvania and Tennessee.

e April 1is the deadline for TV
stations and Class A stations in

the following states and territories
to place their 2009 EEO public file
reports in their public files and post
them on their Web sites: Delaware,
Indiana, Kentucky, Pennsylvania,
Tennessee and Texas. LPTV
stations originating programming

in these states, which are not
required to have public files, must
post these reports on their Web
sites and keep them in their station
records.

* Also on April 1, all TV stations
(but not Class A stations) in Indiana,
Kentucky and Tennessee,
regardless of the number of
persons employed at the station,
must electronically file an EEQ
midterm report using FCC Form 397.

16

Rules effective in February

In the new rules section of the
DRONPRM, the FCC has made it
clear that there is no exemption for
DTV programming just because it
is digital. Likewise, the transition to
all-digital broadcasting in June does
not relieve stations of the obligation
to continue caption-
ing programming in
a manner that can be
decoded by analog TV
sets. Finally, the tran-
sition does not create
the opportunity for
stations to claim the self-implement-
ing exemption for channels with less
than $3 million in revenue or the new
network exemption just because of a
change from primarily analog to all-
digital operation. All captioning obli-
gations remain in place and apply to
DTV operations.

Requirements temporarily
suspended

The new contact information re-
quirements and complaint process
were adopted, but they are not yet in
effect. Those items require review and
approval by the Office of Manage-
ment and Budget (OMB) and were
subject to comment through March
16. Also under review are the newly-
adopted FCC complaint process and
the new rules requiring that stations
both provide and keep updated con-
tact information for complaints and
inquiries. These requirements will be
effective 30 days after OMB approval.

Proposed rulemaking

The subject matter at issue in the
proposed rulemaking portion of the
DRONPRM is how Section 79.1¢d)
(12) of the commission’s rules should
apply to DTV broadcasting. That

broadcastengineering.com | March 2009

section provides that no video pro-
gramming provider will have to pay
to caption “any channel of video pro-
gramming producing annual gross
revenues of less than $3,000,000 dur-
ing the previous calendar year.” But
it is not clear how that exemption
would or should be applied to

All captioning obligations
remain in place and apply
to DTV operations.

multichannel DTV broadcasting. For
example, should each digital stream be
deemed a separate and independent
channel for these purposes, or should
the term channel be deemed to mean
the entire 6MHz of spectrum used by
the licensee?

Also, the commission has ques-
tioned whether $3 million is an ap-
propriate threshold and whether a
single threshold, as opposed to some
sliding scale, might be a better fit.
Notwithstanding the exemption, all
video providers will still be required
to pass through any captioning that
has already been included by program
producers.

Comments on the FCC’s rulemaking
proposals were due in February.  BE

Harry C. Martin is a member of Fletcher,
Heald and Hildreth, PLC.

Send questions and comments to: '
harry.martin@penton.com |
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LThe Best In The Business
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Managing lip sync
Solving this problem requires knowledge on how
analog video becomes digital.

BY Al D

AT
L AINEIN

"his is not the first time that
the subject of A/V sync, or
lip sync, has been covered in
this column, nor will it be the

last. While some industry organiza-
tions continue to study the issue, and
a handful of products exist that either
measure or control A/V sync, progress
is slow in combating the problem. This
month, we’ll look at some of the lesser-

understood technical factors contrib-
uting to the problem.

To recap the issue, correct A/V sync
is necessary for program delivery so
that the presentation retains a natural
appearance. Studies have shown that a
mismatch is detectable when the sound
leads the video by more than 45ms or
lags the video by more than 125ms.
Various recommendations exist that

put tighter bounds on acceptable per-
formance. The ATSC, for example,
recommends that the sound program
should never lead the video program
by more than 15ms and should never
lag the video program by more than
45ms (+15). But state-of-the art sys-
tems and products are not yet at the
point where this recommendation is
always met.

~300ms
i E Wi :
Video Frame  iFrameiFramei Frame iFrameiFrame: Frame iFrameiFramei  Frame
N ' o
Au d | 0 Frame Frame Frame Frame Frame Frame Frame Frame Frame Frame
288ms

Figure 1.Video and audio streams have different frame-size characteristics.
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A look at tomorrow's technology ‘

Mobile video downloads increasing
In Q4 2008, the average user downloaded six videos.

Number of videos
users downloaded
to their mobile phones
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Q3 2008

Source: QuickPlay Media

Q4 2008

www.quickplay.com
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Compression complicates
the problem

Audio and video will be differen-
tially delayed when passing through
different equipment (or improperly
designed equipment). These differ-
ences in routing audio and video sig-
nals can create an A/V sync problem,
especially when the delays change
over time.

In addition to the problem of inde-
pendent signal paths and processing,
compression adds another variable
to A/V sync mismatch. Not only are
video and audio signals compressed
using different algorithms, but more
importantly, the differential delay be-
tween the compression paths is not
constant in parts of the system. This is
illustrated in Figure 1, together with
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the program clock reference (PCR)
synchronizing element.

MPEG video compression, like
most compression systems, uses dif-
ferent types of frames, resulting in
different amounts of data for each
frame in the coded bit stream. While
the overall bit rate for such a system
is constant {when using constant
bit rate encoding), the number of

Buffer fullness %

Y

With a fixed decoding time for each
process, this then establishes the cor-
rect presentation time of video and
audio to the viewer/listener.
However, there exists the possibil-
ity that receivers (decoders) do not
process these time stamps correctly,
depending on how the video decoder
buffer is managed. As we saw previ-
ously, the bit stream data rate varies

Frame #

mode] assumes that all bits from each
frame are removed instantaneously.
This is valid for the sake of buffer
management, given actual hardware
architectures and the fact that any
practical delay is inconsequential to
the action of the buffer.) If the buffer
should overflow or underflow, the vid-
eo would either freeze or jump ahead,
causing a noticeable disruption.

The parameter VBV de-
lay specifies the duration of
time that the first byte of
coded video data remains
in the video buffer (to the
left of zero in this example),
to start the filling process.
While this parameter can be
specified in the bit stream,
most decoders ignore it, and
regenerate the buffer timing
from the PCR and PTS data
— and herein comes the po-

1 2

+— VBV delay

end

3 4

MPEG video buffer

coded bits per second varies around
a target rate and is smoothed by a
buffer.

However, the compressed audio
does have a constant number of bits
per second in most transmission sys-
tems. This means that the video and
audio frames never exactly line up,
and therefore must rely on a time
stamping mechanism in order to re-
produce the correct A/V sync. MPEG
provides a PCR to accomplish this,
which is a sample of the master clock
that is used in the compression sys-
tem. By generating the video and au-
dio clocks from this master clock, and
then transmitting the PCR at frequent
intervals, the decoder can correctly
resynthesize the clocks necessary to
maintain synchronization.

The video and audio streams each
contain a recurring presentation time
stamp (PTS) that indicates when each
video and audio “presentation unit”
should be presented to the decoder.
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Figure 2. The video buffer allows the decoder to process variable-sized frames.

from frame to frame. This requires a
buffer in order to properly decode the
video, and an appropriate algorithm
to manage the buffer. In MPEG, this
is known as the video buffer verifier
(VBV), a model that is used in the en-
coder to ensure that there is never an

» tential for problems.
Decoders vary in how of-
ten they recheck the PCR and
PTS elements for synchro-
nization, which can cause a
problem if data is corrupted
or missing. For instance, a
simple decoder could be constructed
that fills the buffer to some arbitrary
point, and then proceeds to decode
pictures without referring back to
the PTS on an ongoing basis. As-
suming all other data is correctly re-
ceived, and the decoding frame rate is

8

Any viewer encountering lip sync issues
will almost certainly blame it on the
program provider and not on the product.

overflow or underflow condition.
This is shown in Figure 2 for a fic-
titious seven-frame stream, with the
fullness of the decoding video buffer
as a function of time. Bits enter the
buffer and then are removed (decod-
ed) starting at frame #0 in the graph.
From that point forward, bits must
be removed at the correct frame rate
to ensure proper video display. (The
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correct, the decoder could run indefi-
nitely and appear to produce correct
pictures and sound. But if there was
an error in the timing algorithm, or if
some data is lost in transmission, the
playback timing could be sufficiently
in error so as to produce an A/V sync
error that persists indefinitely.

The problem with any such product
is that there is no formal requirement



that the decoding should work prop-
erly 100 percent of the time, other than
that of product quality control. (And
receiver manufacturers are loath to ac-
cept imposed requirements, as well.)
In reality, any viewer encountering lip
sync issues will almost certainly blame
it on the program provider and not
on the product. Any activity aimed at
improving the situation would have to
be from a cross-industry collaboration
between broadcasters and consumer
electronics manufacturers.

Few solutions at this time
In an earlier column, we took a look
at some of the technologies that mea-
sure or control A/V sync at the broad-
cast plant. Part of the problem with
their effectiveness is that the simplest
test equipment requires the interrup-
tion of normal programming. Auto-
matic online measurement and com-
pensation could alternately provide

TRANSITION TO DIGITAL

a precise and self-correcting system.
Technical committees are continuing
to work on the problem, but the work
is difficult.

[EC is working on standards relat-
ing to assessment, measurements and
methods for A/V synchronization, but
the results may not provide specifics
for the broadcaster. The HDMI v1.3
and IEEE-1394 standards have fea-
tures that help consumer equipment,
but not in systems already installed.

CEA is working on a recommended
practice, to be known as CEB-20, for
DTV receiver implementers and de-
velopers, that relates to DTV receiver/
decoder processing affecting a/v sync.
Expected completion is mid-2009, af-
ter which ATSC will continue its own
efforts.

More visibility needed
Unfortunately, A/V sync is the
kind of problem that everyone knows

DIGITAL HANDBOOK

about, but not all broadcasters and
program distributors
or able to spend sufficient time or
money in its solution, perhaps in part
due to the difficulty of determining
the actual effect on revenue. Perhaps
therein lies an opportunity for manu-
facturers to develop solutions that are
inexpensive and straightforward to
implement. BE
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Networking video

Understand these five issues related to moving
video over packetized networks.

BY BRAD GILMER

hen moving profes-

sional video over net-

works, consider these

: ©  defining characteris-

tics: large amounts of data; sensitivity

to errors and loss; sensitivity to delay;

the efficiency multicast issue; and
maintenance personnel mind-set.

Large amounts of data

One of the defining issues concern-
ing the use of networking technology
for professional video is that it in-
volves moving huge amounts of data.
How much data? (See Table 1.)

Of course, these are uncompressed
rates; modern compression tech-
niques can dramatically reduce the
required bandwidth. But even at 100:1
compression, a two-hour movie at
525/29 represents a file size of about
2.4GB. If you transfer this file over a
single 100Base-T network that has a
policy to use only 70 percent of net-
work capacity, it will take more than
30 seconds to transfer one file. And
this one transfer takes up virtually all
of the available space on the network
for that entire time.

There are ways to reduce the im-
pact of video on the network, but
they all amount to the same thing
— an increase in network capacity.
Gigabit Ethernet (GigE) is becom-
ing ubiquitous, so the transfer that
took more than 30 seconds on your
old 100Base-T network will only take
three seconds on a GigE network; and
10GigE is on the horizon. Also, it is
possible to bond multiple Ethernet
connections into a single virtual con-
nection. This allows you to combine
several GigE connections together,
which is not practical for workstation
connections, but it is a reasonable op-
tion for connections between back-
bone switches or between a switch

22

and a large server.

Sensitivity to errors
and loss

Professional video users are sen-
sitive to errors and loss during file
transfer. If you use conventional FTP
to move video files and the transfer
fails somewhere in the middle, you
will have to start over. Some FTP

in the encoder/decoder chain, loss of
a single packet can produce a series of
errors that could last for more than
one second. Things do not look any
better when considering that IP net-
works were designed to lose packets
when the going gets rough.

You can do things to help with live
transmission of professional video
over IP. Generally, these fall into two

MB per frame Size of 30-second file

525/29 1.126MB
720p60 3.093MB
1080p60 6.187MB

33.75MB/s 1.0GB
105.58MB/s 5.6GB
371.22MB/s 22.3GB

Table 1. Data rates and file sizes for typical TV standards

clients can resume a file transfer at
the point where the transfer failed.
But if you are moving files larger than
2GB, or if you move large files on a
regular basis, investigate special soft-
ware packages and protocols that will
accelerate these transfers far beyond
what conventional FTP can deliver.

categories. First, try to prevent errors
before they occur. Second, protect
against errors after the fact.

To do the first, ensure that the in-
ternal plant is configured properly so
networks that move video prioritize
that traffic above other services. Or
build separate networks dedicated

One of the defining issues concerning
the use of networking technology for
professional video is that it involves
moving huge amounts of data.

Broadcasters are sensitive to prob-
lems during the file transfer, but go
ballistic when errors are incurred dur-
ing live transmission. There are several
reasons for this.

First, assuming that the transmis-
sion is going out on the air, errors
are visible to end viewers, and there
is no opportunity to fix the problem
in post. Second, depending on where
the error hits and on the technology
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to only moving video traffic. When
working with wide area networks
(WANSs), make sure quality of service
(QoS) agreements are in place so vid-
eo arrives intact.

To protect against errors after the
fact, add forward error correction
(FEC), which allows users (up to a
limit) to reconstruct missing infor-
mation using extra bits sent as part of
the transmission. Of course, nothing
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is free, and FEC will deduct from the
total bandwidth available for video
transmission. Furthermore, typically,
the more FEC introduced in a circuit,
the longer the latency — the time be-
tween when video enters one end of
the link and when it exits the trans-
mission system at the far end. In live
interview situations, large amounts of
latency are unacceptable.

Ethernet payload. So typical video
transport, ignoring collisions, other
network traffic and a host of other
factors is around 96 percent efficient.
(See Figure 1.)

While this may appear to be a small
amount of overhead, when you are
sending hundreds of thousands or
millions of packets, decreasing the
overhead seems like a good idea. And

before relying on it.

Other issues to consider
There are several other issues re-
lated to moving video over networks
that bear special attention. One issue
is that when streaming video, every-
one watching the video requires a
separate connection back to the origi-
nating server. To tackle this, people

Sensitivity to delay
In some cases, such as a live in-

of course, engineers cannot resist
making things better. Many years ago,
the idea of Ethernet jumbo frames

have built content delivery networks
(CDNs), which deploy many serv-
ers throughout the world, capable of

terview, delay can be a bad thing.

was introduced. The idea was simple  replicating streams in the network

themselves. This reduces the overall

Percent efficiency =
Percent efficiency =
Total Ethernet packet size
Percent efficiency =

Video payload/Total Ethernet packet size
(IP payload - IP header - UDP header)/

(1500-28) /1538
Percent efficiency = 95.7 percent

load on the originating server. CDNs
coupled with multicast technology
allow the delivery of a large number
of streams in a role similar to over-

Figure 1. lllustrates how to calculate the theoretical efficiency of video transport

over Ethernet using UDP/IP

Fortunately, most on-air talent and
home viewers are used to dealing with
satellite delay. As long as broadcasters
stay within the limits of what some-
one would normally encounter in this
environment, it’s okay.

But long-distance IP networks have
another interesting characteristic that
could prove extremely disturbing.
Unless a large IP network has been
engineered to control this problem,
the delay can change from one mo-
ment to the next depending on which
route packets take from a sender to
a receiver. If the route is constantly
changing over the network, a prob-
lem known as route flap, the delay
experienced over the network will
constantly change. Proper engineer-
ing of the network will help avoid this
situation, but note that human beings
hate nonconstant delay when trying
to communicate.

Efficiency

As you may know, standard Ether-
net frames are a little more than 1500
bytes long (1538 to be exact). The
Ethernet payload is 1500 bytes, with
the rest taken up by Ethernet head-
ers. Typically, video over Ethernet
uses UDP over IP. UDP/IP headers
consume 28 bytes of the 1500-byte
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the-air broadcasting.

Another issue that relates to the
transmission of video over networks
is the mind-set of the people who
maintain the networks. For people
who deal with packetized networks,
minor service interruptions are the
norm as they go about their main-
tenance tasks. But video users are
extremely sensitive to outages, so
it takes a partnership between the

— to allow Ethernet payload sizes to
be increased for large payload types,
which would make networks more
efficient.

Bill Fink, the author of nuttcp —
a networking test tool — has calcu-
lated that the throughput of GigE
with jumbo frames set to 9000 bytes

Having an understanding of the
issues and potential solutions
concerning networked video will
help you do a better job
as a broadcast engineer.

instead of 1500 bytes is about 99 per-
cent efficient. On the surface, using
jumbo frames seems like a great idea,
especially for video applications mov-
ing a huge amount of data.

There is no denying the math. jJum-
bo frame networks are more efficient.
The problem is that they may not be
supported by the switches and rout-
ers in your network. And while most
equipment supports jumbo frames,
it only takes one switch somewhere
in the network to disrupt the jumbo
frame transmission. If you decide to
use jumbo frames, test the network

maintenance people and those using
the networks to keep interruptions to
a minimum.

Moving video over IP networks is
done successfully every day. But hav-
ing an understanding of the issues
and potential solutions concerning
networked video will help you do a
better job as a broadcast engineer. ﬂE

Brad Gilmer is president of Gilmer &
Associates, executive director of the Video
Services Forum and executive director of
the Advanced Media Workflow Association.

Send questions and comments to:

brad.gilmer@penton.com
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What's in your bag?
With these tools in your run-bag,
you'll always get the shot.

e
AN VN J NV

cameraman without a
camera is just a man.
Stephen Press, a freelance

: Wcameraman from New
Zealand, displays this signature on all
of his posts on the b-roll.net forum
(http://b-roll.net/forum). His quote
makes a good point. No matter how

N
&

Much like paramedics, who have to be ready for
any emergency, TV news photographers need to be
prepared for just about anything.

much we may try to avoid it, profes-
sionals and craftsmen are defined by
the tools they carry.

The varied and random situations
faced by the average TV cameraman
require us to be ready for anything. At
the bare minimum, a television pho-
tographer needs a camera. Many will
argue that the list of essentials should
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also include a microphone, tripod,
lights and a run-bag. While heavy
tools and gear may be left behind in
the truck, the run-bag goes every-
where the shooter goes and is filled
with small quick-fixers and supplies
— elements that can make or break
a video shoot. Neatly organized or
haphazard, fully equipped or
sparsely loaded, the run-bag
can reveal a photographer’s
true character.

What is your favorite “in-
dispensible” tool in your run-
bag? I posed the question to
the members of b-roll.net, a
Web site forum for television
photographers. My unscien-
tific survey yielded a number
of trusted accompaniments,
from precise electronic testers
to granola bar snacks.

Andy Grossman, a pho-
tographer with WVEC-TV
in Norfolk, VA, compared
photographers to paramedics
responding to an emergency.
Much like paramedics, TV
news photographers need to
be prepared for just about
anything. Having the right
tools in a run-bag can guar-
antee you'll be ready.

The following list is a com-
pilation of important support

gear we all should have on
hand.

Multipurpose tool

Often referred to by the brand
names Leatherman or Gerber, these
indispensible devices combine a
Swiss-Army knife collection of tools
along with a pair of pliers and wire
cutters. Almost any field repair, from
retuning a wireless to tweaking your
tripod, can be accomplished with the

broadcastengineering.com | March 2009

blades, files and screwdrivers found
in the multitool. Sometimes this is
the only apparatus that can keep your
shoot rolling.

Be warned that even though these
multitools should never leave your
run-bag, they will not make it through
airport security. A quick stash in your
checked luggage is recommended.

Gaffer’s tape

Never mind all of the duct-tape
jokes. It’s gaffer’s tape that can be used
for just about anything. The cloth
tape sticks to almost everything but
doesn’t leave any residue. I've used
gaffer’s tape to keep power cords on
the floor, lavalier mics on guests and
collars down on jackets.

One of my favorite uses is to cover
highlights on shiny metal objects. The
black tape covers the sharp reflected
light but disappears into the shot. To
avoid carrying a full roll of gaffer’s
tape, many shooters pull a small sec-
tion of tape off and wrap it around a
pen or marker.

Reflector

A foldable circular reflector can be
a lifesaver for interviews in harsh sun-
light situations. Most reflectors have a
white side and a shiny gold or silver
side. Positioned just right, the soft
reflected sunlight fills in shadows on
your subject’s face.

The wider the radius of the reflec-
tor, the more intense the reflected
light, but a small 24in reflector gives
just enough light. This smaller size
allows it to be held with one hand by
a multitasking photographer.

Warming cards

The act of setting color balance
on a camera by shooting a white
piece of paper is a time-honored
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lkegami and Toshiba's GF series
optimizes HD workflow for news,
sports, and entertainment.

Ikegami and Toshiba have teamed up to deliver unprecedented levels

of workflow innovation in the new GF series tapeless HD
ENG system. From digital capture to fast, efficient non-
linear editing, to instant IT networking, this
revolutionary system features an
open-codec HD/SD architecture, -
proxy video and meta l;i :CAfvi
data convenience. System -
components include the GFCAM™
HDS-V10 tapeless camcorder, the
GFSTATION™ GFS-V10 Central Video
Management/Player/Recorder studio deck
(and a field version for added production
versatility), and GFPAK™ high-capacity Flash

media to record more than two hours of HD video.

Meta Data and Proxy Data Solutions

As the GFCAM™ records the full-resolution image and sound data, it can also simultaneously
record proxy video and meta data. Proxy video, a low-resolution MPEG4 mirror of the full-
resolution image and sound, has the same time code as the original and can be quickly delivered
over a network or accessed on location for initial viewing and to support scripting and editing.
Meta data recorded during acquisition supports workflow efficiency by logging key facts on the
shoot, including the date, location, program name, and equipment used.
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GFSTATION™ GFS-V10 is a multi-task platform built around high-capacity internal Flash memory.
Using a GFPAK™ and the built-in memory simultaneously, the GFSTATION™ can work in multi-task
mode performing such actions as recoding, playing, copying and file transferring.

These features enable the GFSTATION™ to perform “Time-shifted play” and to play and transfer the
same data clips to an external device while at the same time copying the contents of GFPAK™ to the
built-in memory, providing excellent work-efficiency. In addition, GFSTATION™ can operate as a video
server capable of IN/OUT editing, and PLAYLIST editing.

The GF series’ tapeless GFPAK™ storage medium uses semiconductor-based Flash
memory, which offers distinct advantages over optical-disc-based storage. GFPAK™

has no moving parts, is rugged, highly impact- and vibration-resistant, and provides
problem-free operation under long periods of high G-force. The GFPAK™ is a 'ong-life media,

supporting tens of thousands of rewrite cycles, another significant factor in reducing running costs.

A single GFPAK™ can store around 120 minutes of HD images, affording ample field recording time.
And GFCAM™ includes internal flash to permit uninterrupted recording when changing the GFPAK™,
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Izi-cam

Flash Memory Tapeless Camera

2/3-inch, 3 image sensors

HD 1080i/720p format support

SD 480i/576i format support

MPEG2 Long GOP/I-Frame Only Multi-codec
4:2:2 digital component recording

MXF file recording

Retro Loop function, Time-lapse function
Freeze Mix function

Thumbnail display

dz7 STATION Flash Memory Recorder

KEY SYSTEM SPECIFICATIONS

128GB (4hour/HD 50Mbps) internal memory
HD 1080i/720p format support

MPEG2 Long GOP/I-Frame Only Multi-codec
Up-/Down-/Cross-converter for playback
Color LCD monitor installed

Thumbnail display

JOG & SHUTTLE dial provided

MXF file transfer

IN/OUT editing

Playlist editing

&d7¥F PAK Removable Media

* 16GB/32GB/64GB Flash Memory Pack

* High speed S-ATA interface, used when in
camera or recorder

* Mini-USB connector for external interface for
editing, copying, etc.

* Remaining capacity gauge

* Manufactured by Toshiba

&7 STATION PORTABLE
Flash Memory Recorder

Low-priced Flash Memory Recorder

HD 1080i/720P format support

MPEG2 Long GOP/I-Frame Only Multi-codec
Up-converter/Down-converter for playback
Color LCD monitor installed

Thumbnail display

JOG & SHUTTLE dial provided

MXEF file transfer(optional)

IN/OUT and Playlist editing

Compact 1/2 rack width size

Learn more about GF series at www.ikegami.com/gf/

Ikegami Electronics {USA), Inc. 37 Brook Avenue, Maywood, NJ 07607
East Coast: (201) 368-9171 West Coast: (310) 297-1900 Southeast: (954) 735-2203
Southwest: (972) 869-2363 Midwest: (630) 834-9774 www.ikegami.com

Ikegami

Tapeless * Wireless * Seamless



tradition. Many shooters use light
blue-colored warming cards to cheat
the color balance. The camera’s sen-
sor over-corrects for the blue and
gives your image a warmer, yellow-
orange tone.

New camera models come with col-
or monitors and the ability to manu-
ally adjust the color temperature, but
the warming card can still be helpful
in balancing multiple cameras to the
same look.

Rain gear

The blue nylon camera cover is an
icon of the television photographer.
These covers help protect the camera
from minor bumps and scrapes, but
more important is the quick access
to a rain cover in the side pocket. A
more substantial rain cover should be
within quick reach in your bag for a
longer stay in bad elements.

Lens cloth/chamois

The absorbent cloth keeps
lenses clean and stops rain
drops from ruining your
shot. One method is to pur-
chase a large sheet of cham-
ois, and cut it into small
portable pieces. Hiding these
cloths in various locations
means they’re always within
reach.

Adapters/cables

The right audio and video
adapter can save a live shot
or tape feed. It may be the
only thing that helps you
get media in or out of your
camera. The alphabet soup
of cable acronyms isn’t al-
ways interchangeable — a
BNC video cable to an RCA
jack or an XLR to a phono

Gaffer’s tape can be used for just about everything, such as keeping power cords
on the floor and lavalier mics on guests. Don’t leave home without it.

At the same time, don’t forget
about the simple solutions. In treach-
erous rain and storms, a simple 10-
cent plastic bag can do wonders to
help protect a camera worth thou-
sands. Stash a few garbage bags for
the camera along with smaller plastic
bags and rubber bands to guard your
wireless.

jack. A BNC barrel and an XLR gender
changer can help make cables work for
you instead of against you.

The digital nature of today’s cam-
eras demands a spare firewire or USB
cable. Bring as many variations as you
can carry. Murphy’s Law guarantees
that the adapter or cable you need is
just the one you failed to pack.

PRODUCTION CLIPS

DIGITAL HANDBOOK

A foldable circular reflector can be a lifesaver for
interviews in harsh sunlight situations.

Mini camera

A camera may seem like a strange
example of support gear, but small,
affordable cameras are perfect for
cramped or dangerous situations. The
tiny cameras may go where your high-
dollar primary camera can’t or won'’t
— underwater or at high altitude, on
a police dashboard or hanging off of
a motorcycle. The little camera won’t
out-perform your main camera, but
the unique angle will be worth the
lesser image quality.

Summary

Early in my career, a reporter friend
taunted me with the phrase, “A poor
carpenter blames his tools.” In the
run-and-gun world of TV news, there
is no excuse for not being prepared.
The story happens whether you're
rolling or not. What tools you carry in
a run-bag often determines how your
story turns out. Always run with the
most useful gear you can. BE

Kevin Johnson is the founder of b-roll.net,
an online industry resource for television
photographers. He has been in the video
field for 16 years, and currently shoots
for Cox Tefevision News Bureau in
Washington, D.C.
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Deciding on a file format

Optimize workflow by selecting a file format
for archiving and content exchange.

BY PETER THOMAS

s TV broadcasters migrate

to file-based workflows,

selecting the right file

format is becoming im-
portant. A file format should support
all core processes in television without
the need for time-consuming transfor-
mations, have a minimum number of
transcodings outside of core processes
and have a credible future.

Core processes include file import
and signal ingest, post production,
playout and delivery, and archiving.
(See Figure 1 on page 34.) File im-
port typically requires transcoding to
the house format. File-based delivery,
such as file exchange or distribution
via Web, IPTV, VOD or mobile, usual-
ly involves at least a transcoding step
for delivery format creation.

A standard archive format optimiz-
es those core processes. The selection

of such a format is a holistic approach
that should not to be dominated by
one department or group but be con-
sidered as a cross-enterprise business
decision.

Archiving

File formats have two facets — the
encoding format and the wrapper
format. For use in archiving, an en-
coding format must:

+ have a standard encoding scheme;

+ be widely supported in the
industry;

* be compatible with the products
used for in-house core processes; and
+ be supported by transcoders.

For SD, popular encoding for-
mats are D10 and DV-DIF. For HD,
no common denominator has vet
emerged. Organizations may have to
use different encoding formats for dif-

FRAME GRAB

A look at the consumer side of DTV

Mobile video growth in the United States
In Q3 2008, 10.3 million people consumed video on their phone.

Millions

Total number of mobile video viewers
per quarter

Average monthly mobile video viewers
with subscriptions

Q2 2007 Q3 2007 a

Source: The Nielsen Company

Total number of mobile video
E1l subscribers per quarter

Mobile video subseriber penetration
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ferent business processes, but should
strive to avoid transcoding wherever
possible in order to avoid generation
losses and latencies.

The wrapper format must:
+ be open and well-documented;
+ be widely supported in
industry;
* support partial restore;
+ support play while record;
+ have little overhead compared
the payload;
+ include well-documented mappi
for the selected encoding formats; a

the

+ support embedded  techni
metadata.
Suitable wrapper formats fc

TV archiving are MXF OPla an:
QuickTime.

File exchange

For file exchange with external
partners, the file format has to meet
the specifications as agreed upon in
the respective service contract. The
wrapper format should also allow
embedding descriptive metadata, ag
you may want to embed subsets of the
available metadata as contractually
required. Hence, external file delivery
typically includes transcoding to the
required file format and embedding
of metadata.

For file exchanges within your or-
ganization, try to avoid any encod-
ing format changes, as they are time-
consuming and introduce genera-
tion losses. Wrapper changes are less
critical.

Selecting the right
wrapper format

Until recently, the obvious choice
for the wrapper format was MXF
OP1la. There are MXF-enabled prod+
ucts available to support all core pro-
cesses, and sufficient interoperability
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between those products has
been achieved. Some products
use MXF OP Atom, but the re-
wrap can be performed easily
during file transfer.

However, one product
has successfully entered the
market that changes this pic-
ture — Apple Final Cut Pro
(FCP). FCP does not natively
support MXF. Instead, it uses
QuickTime — a wrapper
format developed by Apple
and widely accepted in the
IT industry. That means that
MXF-wrapped material has
to either be rewrapped before
being delivered to FCP, or a
separate QuickTime reference
file has to be created. Con-
tent created on FCP requires
rewrap from QuickTime to
MXEF before it can be used in
an MXF environment.

Hence, facilities that are us-

Archive

| Post production

ing FCP as the predominant
editing platform may want to
consider QuickTime as house

% Any file format

D Standard archive format

wrapper archiving format. A
prerequisite is that QuickTime
can be used across ingest, pro-
duction, playoutand archiving,
thus avoiding rewrapping entirely. If
this is not possible, MXF continues to
be the best choice.

Embedded metadata

The fact that wrapper formats allow
embedding of metadata can be an en-
abler for certain file-based workflows.
However, there are caveats with de-

Figure 1. Core processes in aTV facility

standard reference data model and a
specification about how to map that
model to the file embedded metadata
are required to tie the attributes to
specific entities in such a model.

If such a data model was available,
an organization could map its own
data model to this reference model,
thus ensuring that the semantics of

In general, the usefulness of
embedded descriptive metadata in
archived files is questionable.

scriptive metadata. Specifically, there
is a lack of recommendations that al-
low tying down the full metadata se-
mantics. SMPTE’s metadata diction-
ary helps to define the semantics of
attributes. However, a fully specified
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the embedded metadata is clearly
articulated. If an organization maps
its proprietary data model to the em-
bedded metadata, the result is just
as proprietary; no other organiza-
tion has knowledge of the semantics
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and hence cannot reliably interpret
the data when receiving the file. Em-
bedded descriptive metadata only is
useful for file exchange between two
systems or two organizations if the
semantics is unambiguously agreed
upon.

Embedded metadata in
archives

In general, the usefulness of em-
bedded descriptive metadata in ar-
chived files is questionable. At first,
there seems to be an advantage in
embedded descriptive metadata when
archiving because:
+ The file can be identified even with-
out a database referencing it;
« In case of a loss of the database, ba-
sic information can be restored from
the file.

In order to qualify the first point,
it’s important to understand that, in
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a digital archive, hundreds of thou-
sands of files reside on IT storage
systems, primarily data tape storage
vaults. There is no way that a user
could find a file via exploration of
file level metadata, as this metadata
is not searchable. Only when main-
taining metadata in a database, or as
an index in a search engine, can users
search and find content. As the full
metadata is available in the MAM da-
tabase, using the MAM search func-
tions is the only sensible way to search
for a file.

For the second point, the IT indus-
try agrees that the right way to protect
a database is using standard IT data-
base backup. Restoring a failed data-
base typically takes a matter of hours.
In the case of an archive of 100,000
hours of content in DV50 with eight
audio tracks, it would take close to
260 days of restore time using a single

tion. Defragmentation means copy-
ing all valid files to a new tape and re-
leasing the old tape for reuse. In real-
world archives, this is not feasible.

A file may even reside in multiple,
and potentially remote, locations.
Here, metadata updates would re-
quire distributed transactions on all
copies. Otherwise the database and
the primary archived file go out of
sync, and the files in the various loca-
tions would have different metadata.

Metadata in file exchange
Being able to embed metadata in
files that will be exchanged with ex-
ternal business partners is useful, as it
allows you to tightly couple metadata
and essence. Within a business, meta-
data exchange can also be accom-
plished in alternative ways. Examples
are partial database synchronization
and exchange of metadata via API or

Being able to embed metadata in
files that will be exchanged with
external business partners is useful.

LTO-4 drive. Even if the process used
10 drives in parallel, it would still take
almost four weeks to retrieve and
analyze the files. It is more sensible
to invest in standard IT protection
mechanisms and apply related best
practices.

There is also the issue of updating
embedded metadata. Unfortunately,
metadata changes are quite common.
Even basic metadata, such as titles,
may change throughout the content
lifecycle. Hence, there is a high prob-
ability that, if not updated, embedded
metadata is outdated rapidly.

However, the primary long-term
storage technology used in TV ar-
chives today is digital data tape, and
it is difficult to apply changes to files
hosted on data tape. You have to re-
store the file from tape to disk, apply
the change, write the updated file to
tape, mark the former version as in-
valid, and remove it via defragmenta-

XML files.

Due to the lack of recommenda-
tions and standards, partners that
want to exchange content with em-
bedded metadata have to agree upon
the extent and the semantics of the
metadata. The extent may differ de-
pending on the type of transaction
and the partner relationship.

Whether the embedded metadata
you receive remains in the file after
importing it to the MAM database or
is deleted is of little importance, even
though it is a good idea to retain it. It is
important to remember, though, that
it will have to be updated when the file
is retrieved from the archive and deliv-
ered to another partner, as it may have
been modified in the database. Or the
exchange may require a different set of
metadata and semantics. BE

Peter Thomas is CTO for Blue Order
Solutions.
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Personalized television

Addressable ads require asset-based video processing.

BY CHRIS GORDON

tgoes withoutsayingthat person-
alized television is “in.” Subscrib-
ers increasingly demand content
they selected, while advertisers
are moving toward interactive, per-
sonalized advertising. The power of
the Internet to customize ad delivery
per user has set a new bar for adver-
tising ROI. Few are feeling the impact
of this change more acutely than the
old guard of news and
information, the news-
papers. The Internet
started as a text-based
medium and now offers
much of the same con-
tent found in the paper.
Users have taken notice
and are changing their
behavior, with advertis-
ers following their every
move. As the Internet
evolves from text to rich
multimedia, savvy video
service providers are ad-
justing their businesses
to deliver the person-
alization demanded by
the user while providing
the audience segmenta-
tion and customization increasingly
demanded by the advertiser.

Content/
streams
with ad

Addressable advertising
Addressable programming and ad-
vertising represents a large opportu-
nity for today’s video service provid-
ers. While local advertising revenue
continues to be a growing business
for cable operators, it is being out-
paced by the rapid growth for the ad-
vertising-supported Internet giants.
Furthermore, the percentage of paid-
click, or click-through, advertising
continues to increase, representing a
new category of high-value advertis-
ing not currently tapped by today’s
video service providers. Growth in ad
spending has been slowly migrating
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availabilities

from traditional broadcast outlets to
interactive or personalized outlets. As
the economy continues to evolve over
the next several quarters, many an-
ticipate that the pace of ad migration
will accelerate. At the same time, the
recipients of this shift in ad spending
have announced plans to move in the
direction of “display,” which is Inter-
net-speak for television.

Addrassable
ads

Splicing

User
profiles

Customization
algorithm

Campaign management

Figure 1. Today’'s stream-based ad splicing technology works
well for regional ad placement.

The demand for personalized ad-
vertising is an enormous opportunity
for today’s video service provider.
Addressable advertising in the con-
text of the home TV environment is
the Holy Grail for today’s ad buyers.
Viewers are receptive and engaged,
and personalized messages have high
value. Video service providers there-
fore have a unique opportunity to
dramatically increase the advertising
CPM by providing advertising mes-
sages that deliver on that promise.

They can also tap the relatively new
category of high-value paid-click or
click-through TV advertising while
providing the advertiser with unpar-
alleled metrics about the viewing au-
dience. Video service providers also
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have an important advantage over
the Internet service providers when it
comes to the subscriber. For Google
to compete with the video service
providers, it needs to make us change
our lean-back TV behavior, our home
network and our love affair with the
remote control. Video service provid-
ers can extend their offerings to meet
the 21st century demands of users and
advertisers without asking
much of the consumer. All
they really need to change
is the back-end technical
infrastructure,

There are four high-
level types of technology
required to provide ad-
dressable advertising: the
subscriber database, the
personalization algorithm,
the ad splicing technol-
ogy and the required band-
width. Service providers
have excellent subscriber
databases that support bill-
ing and marketing efforts,
while personalization algo-
rithms are readily available
from a variety of vendors.
This discussion will focus on the lat-
ter two types.

Ad splicing technology

Ad splicing, while relatively new to
local operations teams, is a relatively
mature technology. Standards for sig-
naling ad avails and transferring files
are well understood by a broad array
of technology vendors. In short, splic-
ing is easy. (See Figure 1.)

However, splicing ads into pro-
grams on a scale of granularity to
match the number of televisions in
the network is an entirely new chal-
lenge. Video processing and quality
control must be separated from the
ad splicing function such that video
processors are allocated per asset (ad
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or program) and not per stream. To-
day’s stream-based ad splicer is a fully
equipped piece of video processing
hardware, capable of changing the
video pixels and macroblock quan-
tization to create the correctly sized
and shaped space for the inserted
advertisement. While this stream-
based approach has worked well for
regional ad placement, it has two
fundamental limitations for address-
able advertising: quality and cost. By
enabling these platforms to modify
the video to insert the advertisement,
operators lose control over the qual-
ity of the program and advertisement.
The highly distributed architecture
required to support personalized ad
insertion makes the QC issue expo-
nentially larger.

The costs of stream-based systems
scale up with the number of streams.
To enable ad splicing, every stream re-
quires its own video processing unit.
While this cost model works when
shared across thousands of subscrib-
ers, it falls apart when each television
requires a unique stream and a dedi-
cated processor. To solve the quality
and cost problems, there must be a
fundamental shift from the legacy ap-
proach of stream-based video process-
ing to a new approach of asset-based
video processing. Ad or program assets
can be preprocessed and stored, once
and only once, as a constant-quality
variable bit rate stream. They can then
be combined by a scalable splicing
multiplexer at the network edge in a
cost-effective manner without com-
promising quality.

Required bandwidth
Addressable ads require address-
able bandwidth, and bandwidth in
a cable or satellite system, while ex-
tensible through incremental capital
investment, is finite and in high de-
mand. The introduction and expan-
sion of HD programming is critical
to the success of the enterprise, but
HDTYV demands four to five times the
bandwidth of SD. HD VOD is a valu-
able revenue generator and competi-
tive tool, but the bandwidth required

to support it further reduces the
available pool of bits. While it may be
possible to store the advertisements
locally on the associated set-top box/
digital video recorder, the vast major-
ity of deployed set-top boxes don’t
have the storage capability and could
not participate. Therefore, to deploy
an addressable advertising solution
in the near term, the unique and per-
sonalized ads have to be delivered
centrally, much like VOD assets. And
while neighborhood segmentation
will get us part of the way there, to
match and exceed the value of Inter-
net ad placement, video service pro-
viders need to provide customization
at the household, and even TV room,
level.

There are several bandwidth man-
agement tools available today. Satel-
lite operators and some content pro-
viders have adopted MPEG-4 for HD
programming. Cable operators are
transitioning to digital and deploying
switched video technology, but more
is required. MPEG-4 is not practical
for cable in the near term due to the
large deployed base of MPEG-2 set-
top boxes. Switched digital video will
not work for satellite due to the inher-
ent one-to-many design of the satel-
lite transmission system.

It is clear that providing the per-
sonalization users and advertisers
demand will require a holistic ap-
proach. For cable operators deploy-
ing switched digital video, much of
the bandwidth gain is realized on the
long-tail content, or content that is
not highly viewed (not where adver-
tisers typically want to buy time). So
while switched video is a critical first
step to addressable programming, the
operator will need to first create the
bandwidth/space for the new tier of
switched services in addition to op-
timizing the switched programming
for the most efficient bandwidth use.

First, video service providers need
to take a careful look at how to op-
timize the broadcast spectrum, the
largest part of spectrum use today.
By applying advanced compression
techniques, up to 50 percent of the
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broadcast spectrum can be reclaimed
to support addressable programming
and advertising.

Second, service providers must
find methods to deploy the known
and proven technology of VBR sta-
tistical multiplexing on the person-
alized programming that viewers
and advertisers demand. By enabling
VBR for these streams, another
50 percent gain of the switched/on-
demand bandwidth can be realized
and applied to addressable program-
ming. The critical event is a shift from
stream processing to asset processing
and a separated, cost-effective edge
multiplexing and splicing capability.

Finally, and perhaps most impor-
tantly, quality cannot be sacrificed.
Today’s premium consumers, those
most coveted by advertisers, are in-
creasingly aware of quality differences
and are being aggressively marketed
to on the basis of quality claims. Sac-
rificing quality to achieve address-
ability would be a strategic mistake,
and the consequences would become
quickly apparent.

Embracing a new approach

The opportunity to provide ad-
dressable programming and adver-
tising is enormous. It is the lifeblood
of the new media giants and a critical
component of the 21st century media
and entertainment landscape. The
potential is great, and the enabling
technology is within reach.

To provide an architecture and cost
model that will enable addressable
ad splicing, service providers must
embrace a new approach to asset-
based video processing. To provide
the required bandwidth, they must
optimize their systems holistically,
squeezing every last bit from all seg-
ments of the spectrum. And to main-
tain a strong competitive position
against up-and-coming service pro-
viders, they must continue to provide
the highest-quality programming on
the most important display — the
television.

Chris Gordon is director of product man-
agement for Imagine Communications.
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Exception handling is one operational
aspect of an effective media workflow.
Here, an engineer uses anA/V solution,
Snell & Wilcox’s RollCall.

BY AL KOVALICK

ince the advent of file-based technologies, innovative

and powerful implementation strategies are being

used for broadcast, news, post and digital interme-
diate (DI) workflows. This article covers four key features
of these workflows: system design considerations, process
orchestration, operational aspects and workflow agility fac-
tors. Several fundamental flow models have been developed
that are components in other more elaborate systems. These
include high availability concepts, documenting workflow
using unified modeling language (UML) diagrams, file
transfer advantages, loosely coupled design ideas, service-
oriented architecture (SOA) integration and more.

Key elements of media workflows

Workflows are found everywhere in life. Basically, work-
flow is defined as “a set of sequential steps needed to com-
plete a job.” Some workflows are easy to implement, need-
ing only a few tools, whereas others demand mountains of
infrastructure and human capital.

Figure 1 on page 44 shows the five precincts of inter-
est for media workflows. The central box represents the
actual workflow steps. The other four domains help define
the “what and how” of workflow functionality. Some of
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these are common to all workflows, such as operational
elements, whereas others, such as audiovisual streams and
file-related processes, are specific to media systems.

For the media enterprise, almost agnostic to size, A/V
processes are often implemented using a combination
of traditional A/V plus IT gear and processes. (See Fig-
ure 2 on page 44.) These hybrid systems support various
workflows. Ideally, the implementation is malleable and
can morph to meet the needs of future workflow changes.
Also, built-in reconfigurability is vital.

Throughout this article, the constituent elements of
Figure 1 will be explored with examples. The end goal is
to provide a simple, high-level checklist to refer to when
building a new workflow or modifying an existing one.
This coverage is not exhaustive; not every aspect will be
examined. However, you will be versed in the language
and concepts of media flows and their design.

The design element
Any viable workflow needs a design stage. The key ele-
ments of interest are:
* Architecture. What solution space do you need?
* Reliability/scale. There are 14 methods for building
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reliable systems.

+ Standards and interoperability. For
example, SMPTE, IETE IEEE, ITU-T,
W3C and AMWA.

« Implementation. This  includes
choice of vendors, systems integrator

divide and conquer rule, each process
is implemented with the end goals in
mind of one unified infrastructure,
not islands of operations. Any given
process may connect to central stor-
age, application servers, a LAN/WAN,

0@ @

Design
* Architecture  fees-- - Process orchestration
* Scale/reliability R N * Series methods
* Standards & B eenocesl] * Parallel methods
« Implementation i X * Streamed
* Documentation g E E E * Files (bucket brigade)
% s * Manual — creative, QA, control
g, o g * Hybrid combos
. » Collaborative, rules engines
= Collab les eng
Workflow ( \ 4
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Projects Projects
Control Control
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* Process related: ko i Workftow agili
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/.\ where, who seles ] 5 "N * Configurability
® @ P Performance, QoS PO ) ..:"---' ------ | * Tight or loose coupled
« Reporting Semernseccs processes
\./ * Exception handling * S0A integration
« User reservations * Interoperability
* System management
\ J/

Figure 1. The essential elements of media workflows

and support.
+ Documentation. Workflow design is
not just wiring and layout.

The famed Chicago skyscraper ar-
chitect Louis Sullivan said, “form fol-
lows function.” This simple yet pow-
erful axiom applies to media work-
flows as well as skyscraper design. In
essence, define your work space, and
design it. Allow for growth, support
agility and high availability as budget
permits, and document not only lay-
out and wiring but flows too. Figure
3 on page 51 shows a typical generic
flow for program production. This
could be modified for broadcast, live
event production, news, DI, or any
number of flows.

Figure 3 may be the first step in
defining the work space for a new
project. The level of detail is inten-
tionally high. The design architec-
ture will support these functions at a
minimum. As the designer applies the
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Tradittonal A/V
concepts and workflows

A/ file-based
concepts and workflows

all 14 could be applied at once. This is
hardly practical, but some real-world,
mission-critical systems come close.
Normally, a few methods are applied,
as determined by business needs.
Every design should have a service
availability goal as a percentage of
uptime. For example, 99.9999 percent
uptime or ~32 seconds per year of
downtime could be a goal. This value
is achievable and allows for one or
more serious failures with 32 seconds
available, or less, to route around the
failed element. Another approach is
to decide what length of time a sys-
tem can afford to be down and design
from that value. Given the acceptable
downtime, a designer can select op-
tions from Figure 4 to meet this goal.
Important concepts in HA designs
areasingle pointof failure (SPOF) and
no single point of failure (NSPOF).
An SPOF device is not designed with
redundant components. If any criti-
cal component fails — such as power
supply, controller or storage — then
the unit often fails. SPOF devices are
used when NSPOF is not necessary or
affordable. NSPOF, on the other hand,
is used when the element is a critical
link in a workflow. For example, most

A/V stream-based
concepts and workflows

Workflow use

Hybrid AV and IT
systems domain

Traditional A/V
components

Building biocks

Enterprise IT
components

Figure 2. Fundamental relationships — A/V and IT systems domain

or traditional A/V router.

Designing for reliability

Let’s consider the aspect of design-
ing for reliability. Figure 4 on page 51
outlines 14 strategies to achieve high
availability (HA) designs. For the ul-
timate doomsday, bulletproof system,

broadcastengineering.com | March 2009

large video server storage arrays are
designed with NSPOF thinking. In
this case, any single element can fail,
and the unit keeps plugging along
with no apparent downtime. NSPOF
devices have dual power supplies,
multiple fans, duplicate network I/O,
dual controllers, passive backplanes
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and more.

Some themes in Figure 4 are dual
elements and 1/O, dual pathing,
NSPOFE, mirrors, self-healing, cach-
ing, and failover to a spare. Each of
these helps to resolve a particular de-
vice, link, I/O port, store or control
point failure. Auto failover is vital
when coupled with other methods.
When a standalone element fails, such

THE FUNDAMENTAL ELEMENTS OF MEDIA WORKFLOWS

as a link, it is necessary to reroute the
data traffic to an alternate link auto-
matically. So, early fault detection is
also paramount in an auto failover
scenario. The total time it takes to de-
tect and correct, or bypass, a fault is
important.

Standards ubiquity
No practical system should be con-
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structed without applying standards
from a broad range of sources. Gone
are the days when SMPTE standards
were the only glue needed to create a
video system. Today, in addition, we
need the standards from the Inter-
net Engineering Task Force (IETF),
W3C and the Institute of Electrical
and Electronics Engineers (IEEE)
among others. User groups such as
the Advanced Media Workflow Asso-
ciation have a mission to create best
practices and recommended tech-
nologies for implementing workflows
in networked media environments.
They are currently developing speci-
fications for the Advanced Authoring
Format (AAF) and Material eXchange
Format (MXF) component inventory
method (AS-02) and a constrained
MXF version for program delivery
(AS-03) to broadcasters and other
specifications.

Workflow documentation
methods

Finally, under the design banner,
consider documentation. For many
years, facility documentation was
a collection of diagrams showing
equipment layout and racking with
detailed wiring and inventory dia-
grams. This level of documentation is
still necessary but not sufficient to de-
scribe the workflow component of an
installation. While not every installa-
tion will require a workflow diagram,
many will. If the workflow is complex,
with disparate processes and time-
related dependencies, the following
methods should be of value.

Workflow  stakeholders include
the analysts who create and refine
the processes, the technical develop-
ers responsible for implementing the
processes, and the technical manag-
ers who monitor and manage the
processes. Two diagramming meth-
ods are gaining acceptance to define
process flow. One is based on Unified
Modeling Language (UML) and an-
other on Business Process Modeling
Notation (BPMN).

UML offers activity, sequence,
communication and timing diagrams.
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Server of other client

workflow using networked media.
Videotape flows are limited in many
ways, and networked media allows
for many dimensions not permitted
using only tape.

Comparing flow types
Next, let’s compare three flow types

e

Storage access (as files)
@I CDAS,NAS, SAN (RT/NAT)

AV client
FEEER
ISFErg?JrIning (RT)

[]i

P e—

Figure 5. Fundamental media transfer modes

— one using pure streaming and two
using file transfer. (See Figure 6 on
page 56.) The general idea is to pro-
cess an incoming video signal pro-
gram as follows: ingest/record, apply
an aspect ratio convert and add side
panels, add a lower-third graphic and
finally output the result. The top flow

File tranlst’er (NRT)

Server of other client

THE FUNDAMENTAL ELEMENTS OF MEDIA WORKFLOWS

is most commonly seen using SDI (or
AES/EBU links for audio-related ap-
plications) connectivity. Of course, a
process may be any transform or hu-
man-assisted means. For live events
demanding a minimal in/out latency
(few video frames), SDI streaming
connectivity is often used.

The middle flow uses the
bucket brigade method.
First, the entire program
is ingested and saved to
storage. Then, either by a
file transfer between pro-
cesses or via an intermedi-
ate “parking place” storage
device, the program file is
moved to the aspect ratio
converter (ARC) process
then to the graphic com-
posite overlay process, and
finally is output. In each
step, the entire file is im-
ported to a process and
then exported to the next
process in the chain. Hence, the buck-
et brigade nickname.

The delay from in to out can be
quite large, on the order of 10 minutes
to 20 minutes (total ARC and com-
posite process delay) for a 60-min-
ute program, not counting the time
to ingest the incoming program (60

minutes). The faster each individual
process, the shorter the total in/outs
delay. A designer would choose this
method when completion delay time
is not a critical metric. For example, if
the completed program is needed the
following day, then by all means, use
this flow method. When timing is not
critical, low-speed transfers and slow
processes may be used. Note, too, that
individual processes do not need to
work in real time, and this relaxes
their design. In fact, most A/V pro-
cesses can work faster than real-time
video.

The third flow is useful when the
in/out delay needs to be low delay, but
not as short as the fully streamed flow,
Basically, the target file is continuous-
ly streamed between processes. This
style may be called “process-while-
record,” with “edit-while-record” be-
ing a common version. So, as process
1 finishes say the first 30 seconds of =
its task, process 2 can start its task and
so on. There’s no need to wait for an
entire process to complete before an-
other process in the chain can start,
as with the bucket brigade. As long
as the next process does not work
ahead of the succeeding process, then
all is well. Process timing is critical.
Edit-while-record is used with some
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breaking news story production. The
editor can start the task even while
the program material is being record-
ed, with consequent faster time to air.

These flow methods may be com-
bined in hybrid means to form serial/
parallel versions. Decision steps are
also needed, so a process branch may
occur. A rules engine may be useful
to automatic process tasks. Look for
opportunities to automate common
43
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process chains. This does not only
save manpower and speed up a pro-
cess chain, but also it yields metrics to
improve the flow.

The metric of money

One common metric of interest to
all facility managers is daily opera-
tional cost of a given process flow. If
file transfer is involved between site
locations, the cost of bandwidth may
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Figure 6. Three common media flow models

be a large factor in workflow cost.
We all know the proverb time equals
money. In the spirit of the analogy,
there is a corollary to this: 1/Time =
Money. This is also true because 1/T
is rate (such as Mb/s), and we pay for
transfer date rates. A 1Mb/s WAN
link costs substantially less than a
100Mb/s link.

The operational element
When defining a workflow process
step, it is good practice to define each
of the following five characteristics
for each step. For this example, let’s
use the create proxy step in Figure 3.
» What are the specs for the create
proxy step (encoder type, data rates,
speed, file format, invoke means, in-
put/output means, etc.)?
* How will create proxy be imple-
mented? Use Vendor X’s encoder, run-
ning on Vendor Y’s server connected
to storage main (reliability means,
failover means, scale means, moni-
tor means, Web services means, AP1
means, etc.).
+ When will create proxy be invoked,
(workload, duty cycle, peak/average
jobs, etc.)?
* Where will create proxy be located
(local instantiation, remote service,
contracted service, etc.)?
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Quality Mobile Broadcasting

Yes! GuideBuilder Mobile allows broadcasters to introduce mobile ATSC services as an
extension of their current operations. Integrated mobile DTV metadata management
and generation enable transmission of required programming information to mobile
ATSC receivers, allowing viewers to select and view channels.

@ Integrates smoothly with existing multiplexers, listing services, traffic systems,
and automation

@ Supports centralized metadata generation for terrestrial and mobile broadcasting

© Enables delivery and display of parental control data

@ Allows GuideBuilder users to repurpose existing investmenit in information
and metadata management systems

GuideBuilder-
triveni
N/\/BSHOW For a product demo visit us at booth SU3402 )
V Ao ConteitGonles fo e . . e . P
To schedule a demo contact: sales@TriveniDigital.com www.TriveniDigital.com
54 broadcastengineering.com | March 2009



On track, on visIon

www.tandbergtv.comvision.

See us at NAB 2009, Booth #SU5108
TANDBERG television

Part of the Ericsson Grou




>
Q
b~
= =
Q
~
©
&
o
=
=
2
©
m
S
e
3
=
~
]
el
£
A=
—
o

‘Road-ready Fiber Solution
‘Road-ready Fiber Solution
' Created by the company with over 30 years of experience,
- the MultiDyne LiGHTBoX is designed for field portability,
and a rangeof signal functionality in harsh environments

| and outdoor events. Ideal for ENG, sports and military

- applications, the LIGHTBoX, and the MultiCore LiGHTBoX,
can be linked via tactical fiber cable to another LIGHTBoX
' or associated rack-mounted equipment.

{ Customizable Connectivity

| The LIGHTBoX is fully customizable offering virtually any
| signal transport. Choose your fiber connectivity — Neutrik,
| Tyco Expanded Beam, ST, LC, SC, etc. and get the

i configurationyou need, not the configuration in stock.

i Fea tures & Benefits
+ Choose from the standard or MultiCore LiIGHTBoX
« Standard LiGHTBoX features:
i * Two HD-SDI {1.5Gb or 3Gb)
+ One bi-directional NTSC/PAL video
+Up to eight bi-directional 24-bit audio option and
two intercom headset connections
+ Ethemet and data channels
+ MultiCore connectivity for JVC, Hitachi and
SONY cameras
| + AC operation with battery back-up
- + Extremely rugged composite case

Visit us at NAB Booth #SU6917.

V MultiDyne

Video & Fiber Optic Systems

: Fiber Optics * Routing Switchers
 Distribution Amplifiers * Test & ID Generators
E

56

|

FEATURE

THE FUNDAMENTAL ELEMENTS OF MEDIA WORKFLOWS

+ Who will own and manage the cre-
ate proxy service (A/V operations, IT
operations, contracted operations,
etc.); and who will use it (number of
invokers, department, etc.)?

The process of answering each
question forces a designer to think
deeply about each process. This way,
hidden efficiencies may be uncovered,
such as we can share server Y with
other processes, because the create
proxy workload is small even with two
times more loading. Or, we can locate
server Y in room M, because there is
ample power and cooling available.

Performance QoS,
reservations, exceptions
Related to the five questions dis-
cussed previously, it is valuable to de-
fine the performance quality of ser-
vice (QoS), reservation methods and
error handling as separate aspects.
Documenting application QoS is use-
ful when scaling or changing a service
in the future. When a service is shared
(edit suite), then a reservation system
with time, billing and resource usage
may be required. Providing a system-
wide reservation board (similar to a
flight departure/arrival schedule dis-
play) available for all to see is often
good practice at a large facility.
Exception handling deals with
hardware and software warnings,
faults, errors and status messaging.
When something is out of order, it
should be registered and personnel
notified to repair it. Exceptions may
range from warnings of intermittent
errors, to out-of-spec signals (audio
peaks), to resource status (90 percent
full), to a complete device failure.
High-end infrastructure monitoring
systems are available from traditional
IT vendors. A/V specific solutions are
available from several vendors.
Investing in monitoring and diag-
nostics products is a matter of return
on investment for the most part. If
you are offering services, such as cre-
ative tools by-the-hour or commer-
cial program playout, then money
spent on keeping the facility up and
running is worth the investment.
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Workflow agility

Agility is defined as the ability to
move in a quick and easy fashion,
or change directions quickly. Typi-
cally, media workflows are purpose-
built — broadcast, post, animation,
news, live events, DI and so on. It is
prudent, as discussed, for form to fol-
low function. Nonetheless, within the
bounds of scale, future changes and
reconfigurations, a workflow should
be agile.

Loosely coupled designs

One key aspect of flexibility is the
concept of loose versus tight coupled
processes. This industry is built on
tightly coupled designs — hard-
wired, rigid, A/V systems with little
flexibility for reordering, or quick
reuse of components. Sure, SDI and
AES/EBU audio links are routable,
but this does not constitute a loosely
coupled system.

Loosely coupled designs rely on the
aggregation of distributed services.
A service is a networked application
funct