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Lucent lecbreotees Be1\ Labs \nnovat\ons 

Lucent is deploying new revenue-

generating solutions for high-speed data 

over cable today. That means ultra-fast 

Internet access, video-on-demand, even 

full-featured telephony, all over one cable 

network. Our CableConnect- Solutions 

are reliable, scalable, highly secure. 

Equally supportive of mission-critical 

business applications and mission-critical 

interactive games. Change the way people 

look at cable, and you change the way they 

live, work and play. Lucent CableConnect 

Solutions. We make the things that make 

communications work: 

Expect great things. 
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The power of ideas. 
Empowering a 
revolution in global 

communications 

From the company 

with nearly a million 

power installations 

in more than 50 

countries around 

the world 
Tel: 360-647-2360 

Fax: 360-671-4936 

www.alpha.com 

field servi 

integration 

harness 

grow 

start 

apply 

Get the confidence that comes with true, 
uninterrupted power It's the critical link to 
providing new and expanded services. 

Get the assurance of a solution that 
harnesses the power of technology. 
Alpha provides the power to support 
critical network growth, expansion and 
opportunity. 

Get the resources to build out your 
plant. From initial start-up to complete 
installation services, you'll be tapping into 
the strongest field power service 
organization available. 

Get the power of proven integration. It's the 
synergy of combining industry leading 
power technology with more than 20 years 
of communication powering experience. 

CHNOLOGIES 1-1 



December 2000 volume 17 number 12 

Securing Your Data > 180 

Application Service 
Providers > 132 
i_utenislo L. \ lartinez explains the relevance of the application ser-
vice provider model to cable networks. 

Upgraded Cable > 144 
Time Warner Cable's Paul Gemme and CommScope's Christopher 
Gemme help you decide when it's time to fix aging cable plant or 
invest in system upgrades. 

Digital Signal Carriage > 152 
In the second of a three-part series, Actema's John J. Downey outlines 
modulation schemes and the affects of digital on existing analog chan-
nels. He also offers tips on placing our digitally modulated carriers. 

Virtual Private 
Networks > 160 
L niversm ol southern California MBA candidate Mark C. Rodrick 
explains virtual private networks, and how they can elevate cable 
operators above mere -transpon" providers. 

L:OLUIVINS 

Broadband > 40 
( I senior Technical Editor Ron Hranac explains the tervice-call percent-
age tracking as a means of gauging the cost of a cable system's corrective 
maintenance activities. 

Telephony > 46 
KnowledgeLink's Justin Junkus conducts a verbal "tour" of a telephone 
company's central office side-by-side with a tour of a leadend equipped 
lor cable telephony. 

NEVIS Si. OPINION 

Editor's Letter > B 

Pulse > 12 

Marketplace > 172 

REFERENCE 

Training > 170 

Calendar > 184 

Business/Classifieds > 187 

Advertiser Access > 194 

Web Connect > 196 

EiCT12100 



We've been there when it counts, delivering cost-effective solutions to leading 
cable operators around the world. A broadband company with an impressive list 
of technologies that include high speed Internet cable access systems, integrated 
voice and data solutions, and digital stream management tools. 

Today, Terayon is a single, worldwide source for cable, wireless, copper and 
fiber technology. We provide an array of standards-based and patented 
broadband cable access technologies. Our CherryPicker." systems enable 
dynamic grooming, ad splicing and digital video re-multiplexing. Our integrated 
voice and data systems allow operators to deliver telephony services today, 

with a secure roadmap for voice-over-/P 

We're committed to maximizing bandwidth delivery to enable new value-added 
services and increase revenue opportunities. And we'll continue to build 
carrier-class voice, data and video solutions to meet the challenges you'll 

face tomorrow. 

One Trusted Partner 

• de" v  

TE RAYON 

Broadband and Beyond 

Let us get to know you. 
Then you'll know why we're connecting with the world. 

For more information, contact us 
www.terayon.com/cable 



REXPORTER 

Well, it will be the year 2001 shortly, 
making the question of when the 
21st century begins moot. It will ab-
solutely be the 21st century in a few 
days—for everybody. 
There are always a few things that 

continue to bother me throughout the 
year and this one has been no differ-
ent—except that it was a year of presi-
dential campaigning and debates. I 
guess the debates of 2000 aggravated 
me more than ever before. The broad-
casters had moderators who were sup-
posed to be "the men," posing 
questions to both candidates. I heard 
both candidates refer to this great 
economy and how we must never do 
anything to hurt it. Why would any 
honest moderator let these two guys 
get away with that? 
Many of my younger engineering 

friends have invested money in the 
stock market to build a nest egg for 
their kids' college. Many of my older 
engineering friends have invested as 
a hedge toward retirement. And 
many of my engineering friends have 

_ _ 
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Direct merchants to the telecommunications industry 

DITOR'SLETTER   

End-of-the-Year 
Musings 

taken jobs at various manufacturing 
companies with packages that in-
clude stock options. 
Back in March and April, as the po-

litical campaigns began to heat up, one 
politician touted the impressive gains 
of our economy. Suddenly, the stock 
market began a continuous slide into 
red ink. Just take a look at the stock 
market's 52-week charts. The company 
with the highest market capitalization 
has gone from a high of nearly $120 
per share down to a low of less than 
$49. Following this company, the sec-
ond highest market capitalization is a 
company on which much of the Inter-
net and telecommunications infra-
structure depends and their stock fell 
from a high of $82 to a low of $32 
during 2000. One of our best industry 
manufacturers' stock fell from $61+ 
down to $20. A darling of the wireless 
industry has dropped from a high of 
$200 down to $50+. One of the best 
engineering-driven leaders has seen it's 
stock slide from a high of $84+ down 
to $20. One of the clear earlier win-

ners in the Internet Marketplace shows 
a high of $151 and a low of $10+, and 
one of our own Intethiet service 
providers (ISPs) has iropped from 
$28+ down to $1+. 
Why doesn't this "pa-called" moder-

ator simply say to th candidates, 
"Stop gentlemen. I h ive these stock 
charts and, after you look them over, 
I'd like to ask you where you get off 
referring to this economy as anything 
approaching great!" 
And, while it's getting close to 

Christmas and 1 thin K I might get 
something super un ci er the tree, why 
doesn't that same expert moderator 
ask each candidate what his views are 
concerning the possi )ility of either 
getting a set of tax forms that the av-
erage voter can prepare without the 
aid of a CPA or requiring that each 
high school student lave a course on 
income tax preparatiOn as part of 
their curriculum? After all, we will all 
have to face tax time in our adult life-
time. Well, there's always next year 
and new musings! 

...for your acceptance 
and support in 2000. 

Here's hoping 2001 will be 
another great year for all of us. 

800-257-2448 • fax 303-986-1042 • e-mail: mail@dropsupplies.com 
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We can help 
deliver those 
precious little 
bundles that 
matter most. 

SED HOST TERMINAL I COMPACT FOUR-LINE VOICE PORT I MULTILINE VOICE PORT I PACKET PORT I CPS 2000 I CEON IT'S ON FBUSINESS SERVICE FULFILLMENT SOLUTION I CABLE MODEM TERMINATION SYST' 

Voice, video and data. They're the precious little bundles 
driving next-generation digital subscriber services. 
And if you want to be the preferred provider of those 
services, then you've got to act fast. Fortunately, 
ANTEC is there, helping you integrate, deploy and 
deliver bundled services with speed and precision. 
ANTEC Cornerstone products empower every part of 
your digital network—from headend connectivity with 
the Converged Host Terminal (CHT) to secure home 
delivery of voice, video and data via the Packet Port. 
Even better, our partnership with CEON software 

makes online service activation, provisioning and 
fulfillment possible right from your customer's home 
desktop and your operations center. We make delivery 
of those sweet little bundles easier on them—and 
easier on you, too. Be there when it really counts— 
with SERIOUS TECHNOLOGY FROM ANTEC: 

1-1300-FIBER -ME WWW.ANTEC.COM 

ANTEC 
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STRATUM 

Modulators 

aren't this 

compact. 

Yet! 

The STRATUM modulation system was 
designed to be the building block on which 
headends are built. It's extremely compact 
(it will save 80% more rack space than the 
modulators you're probably using now) 
and offers advanced features such as 
Windows®-based network control, open 
architecture for easy integration, and 
simplified EAS operation. 

But those aren't its only virtues. 

Because if you suddenly lose signal or 
power on a STRATUM modulator, for 
whatever reason, Standard's exclusive 

Smart Link protocol reroutes the input and 
output signals to an integrated spare module, 
in about 200 ms. So there's little or no 
interruption in signal distribution. And no 
dissatisfied customers. 

Before you buy another modulator, com-
pare the specs, compare benefits, and then 
get your hands on STRATUM. 

Standard 
Communications 
Meeting tomormw's standards today 

www.st anda rdconim.com 

u.s.: (800) 745-2445 • Canada: (800) 638-4741 • 1 urope: 44 1923 800 510 • Latin America: 55 11 3887 6598 



PULSE 

ESPN Picks DigiCipher 
By Jonathan Tombes, 
Deployment Editor 

Sports channel ESPN tapped Motoro-
la's DigiCipher II technology to help 
launch its digital transmission system. 

Motorola's DigiCipher II uplink 
digital compression and access con-
trol system will reside at ESPN net-
work operations center (NOC) in 
Bristol, Ct. On the downlink side, 
ESPN's affiliates will have Motorola's 
DigiCipher Il DSR4500X integrated 
receiver/decoders (IRDs). 

Motorola's DSR 4500X IRD 

Behind this deal were the particular 
programming demands that frame the 
ESPN network. 
"We are the worst-case scenario for 

any manufacturer out there," ESPN 
Vice President of Technology, Engi-
neering and Operations Chuck 
Pagano says. 
ESPN Director of Technical Ser-

vices and Transmission John Eber-
hard, who is managing this digital 
launch, emphasized in a statement 
ESPN's need for equipment that could 
manage a complex and fluid pro-
gramming schedule and eliminate the 
manual switching responsibilities of 
local affiliates. 
The encoding system will handle 

on-line and backup compression, 
multiplexing and encryption process-
ing for ESPN, ESPN2, ESPNEWS, 
and ESPN Classic, and alternate feeds 
used in the case of regional blackouts 
of live sporting events. Within the 
digital uplink is a network of layered 
control systems that manage the affil-
iate program authorizations, encoder 
system health and status monitoring. 

Flexible links 
The DSR4500X IRD complements 

the uplink's flexibility with an eight-

input radio frequency (RF) selector 
that enables switching programming 
from various satellites. It also features 
a disaster recovery mode. 

"If the satellite signal is lost, the 
IRD will select another port," Marty 
Stein, Motorola senior marketing di-
rector, says. "It has built within it a 
list of other places to go." 

Stein says the IRD is able to con-
nect directly to digital cable headend 
systems through its digital headend 
expansion interface (DHEI) and asyn-
chronous serial interface (AS!) out-
put. The IRD also uses Moving 
Picture Experts Group (MPEG) pack-
ets for signaling local affiliates of 
commercial avails. 
"We didn't have to waste one of the 

audio channels," Stein says. 

Regional blackouts of live events complicate 
ESPN programming. 

A 10Base/T Ethernet port on the 
IRD will enable ESPN to deliver Inter-
net protocol (IP) data or streaming IP. 

In its overseas operations, ESPN 
uses digital transmission equipment 
from Scientific-Atlanta that 
Pagano says is "absolutely fantas-
tic." Domestically, ESPN uses Mo-
torola's VideoCipher II analog 
distribution network. 
Pagano says ESPN's relationship 

with General Instrument (now part 
of Motorola) goes back to 1986. 
"They understand our business," he 
says. "The command and control sys-
tems (of DigiCipher II) were integrat-
ed within our specs." CT 

Lucent Supplies FTTH Gear 
VV1Nfirst and lucent Technolo-
gies signed a five-year, $800 mil-
lion agreement or equipment, 
software and services to build a 
fiber-to-the-hotr e (FTTH) resi-
dential network 

Broadband Serir"ces Sells 
Com21 Product 
In a deal valuecflat more than 
$40 million, Broadband Ser-
vices agreed to c istribute 
Com21's entire me of broad-
band access equ pment through-
out the United ates. 

ADC Signs HFC Agreement 
ADC signed a t lree-year, $300 
million deal to ;upply its com-
plete range of hybrid fiber/ 
coax (HFC) network equip-
ment and servides to Everest 
Connections, a St. Louis-
based broadban 1 cable net-
work builder are alternative 
services provider. 

Redback Gets Tu •nkey Service 
Redback Netwol ks says Jabil 
Circuit will prov de the compa-
ny with a turnket manufacturing 
service for Redback's Subscriber 
Management Systems. 

AT&T Broadband Picks Harmonic 
Harmonic is sel ing optical 
nodes and DWDM transmis-
sion platforms tc AT&T 
Broadband for t se in cable 

1 plant upgrades t roughout the 
United States. 

SCTE Requests Pi 
The Society for 
Telecommunica 
neers is acceptin 
technical papers 
at Cable-Tec Ex 
held May 8-11 in 
The deadline for 
December 18, 20 

posals 
able 
ons Engi-
proposals for 
o be presented 
2001, to be 

Orlando, Fla. 
ubmission is 
0. 
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You've been too busy to notice 

lxia's Cable Modem Verification Suite. 

Automated. Flexible. Extremely scalable. 
• Stability and stress testing of cable 
modems and CMTS 

• Automation of DOCSIS test procedures 

• DHCP message exchange protocol 

• Simultaneous multi-user test capability 

• USB cable modem verification 

• Four Ethernet and USB ports per IXIA 
interface module — the highest 

port density available 1-877-FOR-IXIA Ext. 4512 
www.ixiacom.com 

International +1-818-871-1800 



PULSE 

AT&T Breakup Could Boost Cable 
By Natalia A. Feduschak, Senior Editor 

Industry insiders say they expect the 
recently announced breakup of 
AT&T will allow its cable unit, 
AT&T Broadband, to be more fo-
cused in its offerings, although they 
don't foresee any immediate changes 
in how the company will operate. 

"They will still aggressively deploy 
local telephone service and do cable 
modem service and try to become a 
lean-and-mean cable player," says Keith 
Kennebeck, an analyst with The Strate-
gis Group. "But I don't think much is 
going to change in the near term." 
Under the new plan, AT&T will 

create four new companies, all oper-
ating under the AT&T brand. AT&T 
Broadband and AT&T Wireless will 
be represented by independent, asset-
based common stocks. Depending on 
market conditions, AT&T plans to 
conduct an initial public offering 
CIPO) next summer for stock that 
will track the performance of its 
broadband unit. As part of the IPO, 
the company will assume AT&T's 

ownership interest in high-speed In-
ternet access provider Excite@Home. 
AT&T Business will manage the 

company's core enterprise communi-
cations and networking products and 
continue to use AT&T Broadband's 
cable systems in serving some cus-
tomers, the company says. AT&T 
Consumer will explore new growth 
opportunities, and some of its cash 
flow will be used to invest in tech-
nologies like digital subscriber lines 
(DSL) to provide broadband commu-
nications and Internet services. 

A welcomed move 
Companies doing business with 

AT&T welcomed the reorganization, 
saying they believe it will push the 
company to bring cable products to 
market sooner. 

"It's a huge deal," says Nancy 
Goguen, vice president of marketing 
at Telogy Networks, which provides 
AT&T with telephony products. "This 
should make things better if you're a 
single (source) company and want to 
provide cable telephony to the home." 
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Thank you for your 
acceptance and support in 2000. 

Here's hoping 2001 will be 

another great year for all of us. 
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TOTAL HFC QUALITY ASSURANC 
...IN THE PALM OF YOUR HANIDS 

Trilithic gives you integrated solutions for construction, installation, maintenance, and 
monitoring designed to keep your system operating at peak performance. 

Let us put complete HFC Quality Assurance within your grasp. 

Contact Trilithic today. for real world solutions to your telecommunication needs. 

See Us At The Western Show, Booth 1169 & The International Lounge 

TRILITHIC 
INNOVATIVE ENGINEERING 

9202 E. 33rd Street, Indianapolis, IN 46235 USA • 317.895.3600 • 800.344.2412 • fax 317.895.3613 • http://www.trilithic.com 
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ROVING REPORTER 

A Cable Telephony Success Story 
By Rex Porter, Editor-in-Chief 

While recently visiting with the Nortel Networks' 
folks down in Atlanta, I stopped by Anis Interactive 
to celebrate the shipment of the one millionth Voice 
Port by the Nortel and Arris team. The shipment repre-
sented 2,836,178 lines of Voice Port capacity. 
Oscar Rodriguez, president and COO of Arris, noted 

that 26 different operators in 42 towns and 12 countries 
have now installed Cornerstone products. 
This telephony success story began back in 1996 

when Arris introduced its Model One Cornerstone 
unit, a TR909-compliant, two-line package with 4.9 
watts of idle power. Recognizing that it had to solve 
the power consumption problem, Arris continued its 
development efforts. 
The following year, Arris 

launched Model Three, and 
cut idle power to 4.0 watts. 
By 1998, the Model Four 
sported an idle power of 2.0 
watts. Now, in 2000, the 
Model Five boasts four-line 
capacity, and the idle power 
has been further cut to 1.9 watts. 
To better understand the actual growth, let's look at 

the numbers. In 1999, Arris deployed 172,420 lines of 
Cornerstone cable telephony. By October 2000, that 
figure had skyrocketed to 711,950 lines—a 412 per-
cent increase. 
Because Cox Communications was the first cable op-

erator to enter the telephony market with its systems in 
Hartford, Conn., and Orange County, Calif., Anis be-

Left to right: Oscar Rodri uez, Aros Inter-
active president and COO; Rex Porter, CT 
editor-in-chief; Jeff Brooks¡ ANTEC accounts 
general manager; Alex Be*, Cox Communi-
cations vice president and CIO 

"If you haven't 
launched your cable 

telephony service yet, 
take note of what Cox's 

Alex Best said." 

stowed upon Alex 
Best, Cox's vice 
president and chief 
technology officer, 
a plaque represent-
ing that one mil-
lionth Voice Port 
shipment. 
I wondered about 

what Alex would 
say when he strode 
to the podium to 
accept the award 
and address the au-
dience. His remarks were incisive, and I'm sure Nortel 
and Anis were appreciative of the accolades he made 
about their service to Cox's cable telephon v program. 

Alex sae that Cox 
does not ust, ally work ex-
clusively with any compa-
ny in launding an 
expanded se vice. But, 
with cable telephony, Cox 
decided to d pend on the 
expertise of 4irris, and the 
company wa ; pleased it 

made that decision. He stopped in the middle of his talk 
to applaud the whole Anis team. 

If you haven't launched your cable teleF hony service 
yet, take note of what else Alex said. He noted that 
Cox had run the numbers on entertainme it television 
service, high-speed cable modem service and cable 
telephony. The cable operator found that, iollar for 
dollar, the return-on-investment was higher with cable 
telephony service. c T 

D EPLOYMENT W ATCH M ONTHLY U PDATE 

Provider/Operator Service/Feature 
Interactive TV services 

Interactive TV services 

Communities 
Buffalo, NY, and elsewhere 
Cedar Falls and Waterloo, Iowa, 
and Tacoma, Wash 
New York cluster 
Select markets 
Nationwide 
15 Southeastern cities Corning 

Hilton's U.S. owned, leased LodgeNet Entertainment 
and taint venture properties  
Silicon Valley and Oakland, Calif. Sprint Broadband Direct 
Next generation deployments Agilent Technologies 

Tampa, Fla. region Cisco Systems 
Within each division nationwide PowerUP and Road Runner 

Vender/Partner 
Wink Communications 
Worldgate and Motorola AT&T Broadband 

Cablewsion 
Comcast 
DirecTV 

Video-on-demand 
Bridge Optical Access System 
Interactive TV services 

SeaChange and Sony 
Quantum Bridge Communications 
Wink Communications 

Fiberworks All-optical fiber network 
Hilton Hotels Interactive television 

Hybrid Networks Fixed broadband wireless systems 
Parthus Technologies PLC Mobile Internet technology 
Time Warner Cable-based commercial services 

High speed Internet access 
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Digitrans now offers a fully-compatible DigiCipher H® 
reception and decryption solution — the DTE-7100 
— creating a truly open cable environment. 

Talk about advantages 
You'll appreciate the 7100's seamless operation with 
your existing DigiCipher II equipment. Its straight-
forward menu speaks volumes about its credentials 
while the single-rack design fits your headend space 
requirement. 

Talk about simplicity 
What you'll admire most is the architectural sim-

ANT RF-,FREQ SYM-FT FEr 
M4 1090.0 29.266 3/4 

plicity that eliminates scrolling through interminable 
menus for even the most basic of operations. And 
how critical parameters such as symbol rate and 
FEC are determined automatically. 

Talk about reality 
After two years in development and successful com-
mercial use, the DTE-7100 is now available to cable 
networks and program providers worldwide. For 
more information or a demonstration that will imake 
you more fluent in DigiCipher, call 800-756-3147. 

Or check our web site at www.digitrans.com 

DIGITRANS 
DIGITALTRANSMISSIONEQUIPMAT 

Digital solutions simplified. 

15302 Bolsa Chica Street, Huntington Beach, CA 92649 • Phone: (714) 890-8544 • (800) 756-3147 • Fax: (714) i391-2103 

www.digitrans.com 
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Capturing PC Screens 
By Jonathan Tombes, 
Deployment Editor 

Streaming video leaves much to be de-
sired. Good content is scarce and there 
are those troublesome plug-ins. 
Shaumburg 111.-based, broadband 

software provider ClearBand aims to 
change that experience. Its system en-
ables broadband network providers to 
broadcast any real-time video to per-
sonal computers (PCs) and provides 
subscribers with a transparently 
streamed thin software client. 

A Bug's Life broadcast to a PC via ClearBand. 

So far ClearBand has licensed its 
product to European broadband Inter-
net service provider (ISP) chelo, 
which tested international Web-casts 
of National Football League games. 
And its software streams CNBC con-
tent in a trial over NBC's Internet pro-
tocol (IP) network at Rockefeller Plaza 
in New York City 
ClearBand Vice President of Mar-

keting Jeffrey Huppertz emphasizes 
that ClearBand is a broadband multi-
cast solution. 

"As opposed to uni-cast, as in the 
open Internet, we use multi-cast pro-
tocol, so that that one stream can be 
used by any number of subscribers si-
multaneously, without increasing 
bandwidth," Huppertz says. 

Private broadband networks are the 
only practical way to support multi-
casting across an entire set of users 
consistently today, he adds. 
Huppertz also distinguishes the 

200-KB thin-client ClearBand Tuner 
from alternative methods. "It's not 

like a plug-in from Real Networks or 
Microsoft that's installed on your 
hard disk and takes up 40 to 50 MB." 

Instead, the software automatically 
is downloaded into a PC's random ac-
cess memory (RAM) when a sub-
scriber requests a channel. "When 
you're done watching that channel 
and you close that window, it goes 
away" Hubbertz says. 
That feature convinced NBC execu-

tive Bob Luff to push for a trial at 
Rockefeller Center. 
On the operator side, the ClearBand 

System can be configured variously. 
Providers can control picture quality 
through streaming rates that scale 
from 300 Kbps to 2 Mbps, with op-
tional encryption. They also can offer 
essentially a multi-channel video ser-
vice to PCs through the system's cap-
turing, encoding, storing, scheduling 
and playback capabilities. 

User-friendly 
At either end, the product appears 

to be easy to use. 
Hubbertz thinks the product's off-

the-shelf performance could appeal to 
cable operators wary of any service re-
quiring additional on-site tech support. 
A cable modem is the only device 

(apart from a Pentium class PC) that 
subscribers need. At the headend, the 
system uses a various number of stan-
dard servers. On the network, it re-
quires relatively little space. 
"We like it because it conserves 

bandwidth," says Peter Brickman, se-
nior director of operations and technol-
ogy at the National Football League. 
Huppertz explains that in place of 

one 6 MHz slot for a single analog 
channel, you get one Data Over 
Cable Service Interface Specification 
(DOCSIS) channel, which at 64 
quadrature amplitude modulation 
(QAM), carries 27 Mbps. 
"And if, as we did with the NFL in 

Amsterdam, you were to use a 1 Mbps 
stream, that means you could do 27 
channels simultaneously" CT 

S-A Invests in 
Scientific-Ada 
uity investment 
value in Bridge 
nications, a wir 
technology dey 
nology could en 
pand its custom 
offerings. 

'dgeWave 
a made an eq-
f undisclosed 
ave Commu-
less broadband 
oper. The tech-
ble S-A to ex-
rs' data services 

Cogeco Buys 
Cogeco Cable, 
largest cable opetj 
buy all the outst 
Huntsville Cable 
Muskoka Cable 
Lakeview Cable. 
companies serve 
13,700 basic sery 
in Southern Onta 

nada's fourth 
tor, agreed to 
ding shares of 
Services, 
ystems and 
hese three 

pproximately 
e customers 
o. 

Shaw Invests in I ternet 
Shaw Communi ations plans 
to invest $200 m lion in its 
Canada-wide Int net network. 
The funds are ainled at upgrad-
ing and expandin Shaw's cable 
modem network jnd delivering 
improved networ4 perfor-
mance for ShawHome ser-
vice as well as ne4 Shaw 
Digital Cable ser ices. 

Cisco Buys CAIS 
In a stock and cash 
$170 million, Cisc 
quired CA1S Softw 
products enable co 
manage high-speed 
vice in multiple dw 

deal worth 
Systems ac-
re, whose 
panies to 
nternet ser-
lling units. 

Motorola Joins Rau d 
Motorola joined Ho e Direc-
tor's initial $55 mill n round of 
financing with an u isclosed 
investment. The two plan to in-
tegrate Motorola's ca le modem 
technology and Ho Director's 
Network Connectio Center. 
Home Director will a o develop 
software applications or Motoro-
la's digital set-top te mals. 
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CM1000 
Cable Modem 
System Analyzer 

BER, MER, Level and 
Constellation on the Downstream 

BER, Attenuation, and Lost 
Packets on the Upstream 

Full Color Display Indicates 
Problem Parameters in Red 
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Computer Connection 

Durable, Modular, Handheld Unit 

Exclusive Upstream 
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Downstream Display 

Now cable technicians can test 
the performance of DOCSIS Cable 

Modem Systems on both the downstream 
and upstream paths. With the CM1000 there's no 

more shotgun approach to cable modem 
installations. No more wholesale replacement of drop 

cables, splitters and internal wiring just because there is no 
good way to tell the installation's performance. The new Hukk CM1000 Cable 

Modem System Analyzer will fully characterize the installation, and if problems are found, 
accelerate problem isolation so techs only replace what is necessary so they can quickly move on 

to the next call. The increased efficiency of the technician should pay for the cost of the instrument 
in short order. In addition. the CM1000 eliminates the need to fix subscriber's computer problems 
because for the first time, cable companies will be able to prove that their system meets minimum 

standards. This is especially important when subscribers own their own cable modems. 

Free online seminars 
available at www.hukk.com 

3250-D Peachtree Corners Circle 
Norcross GA 30092 

Phone: 888.236.8948 
770.446.6086 

Fax: 770.446.6850 
www.hukk.com 

Hukk 
ENGINEERING 

A Sunrise Telecom Company 
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New C-COR .net 
CTO Speaks 

New chief technology 
officer at C-COR.net, 
Ken Wright (no rela-
tion to his predecessor 
and former CT 
columnist, Terry 
Wright) previously 
served as CTO for 

21e.net and chief technical officer for 
InterMedia Partners, and has held po-
sitions with four additional cable opera-
tors. Ken spoke with CT shortly before 
assuming his new position. 

What brought you to C-COR.net? 
Ken Wright: The big driver was 
meeting Dave Woodle and hearing 
the vision on the direction that he 
wants to take the company, as well as 
what he's been able to do already to 
execute against that vision. 

What's that vision? 
The C-COR of yesterday used to be 
basically an amplifier manufacturer. 
We will continue to do that, but the 
vision was really to expand the com-
pany and diversify the offerings that 
they have for cable operators. So they 
acquired a company that got them 
into the optics field, Silicon Valley; 
they acquired WorldBridge, which 
got them into the field services. They 
also bought Convergence.com, 
which got them into the high-speed 
data area. That, along with some peo-
ple they got from Raytheon, gives 
them some very solid expertise in the 
network management area. 

How do you see your role at C-COR? 
One aspect of my role is to help inte-
grate all of these acquisitions into a 
seamless mix of offerings and solu-
tions for cable operators. So whether 
you're after fiber optic gear or ampli-
fiers or network management soft-
ware or field services or consulting 
services, C-COR has the whole con-
tinuum available. It's going to only 

get better as we work to integrate 
those separate businesses. 
The second thing that I see going for-

ward is spending a lot of time with the 
cable operators themselves: identifying 
the directions they're headed, their ar-
chitecture, and their service offerings, 
and then helping to translate that into 
new product development at C-COR. 
The third is just to spread the aware-
ness that C-COR has grown beyond 
just being an amplifier manufacturer. 

What's driving the industry today? 
As we move to dedicated services, as 
opposed to broadcast-type services, 
there's a need to segment the network 
to a much greater level. And as we 
move to lifeline services, I think 
there's a need to have a greater ingress 
immunity and greater network relia-
bility. Those are two key drivers. 

What about network management? 
For so many years, cable's network 
monitoring has been the telephone. 
In its day, that was appropriate. But it 
just doesn't cut it in today's business. 

At Jones Intercable, what we found 
when we deployed element manage-
ment is a half a dozen computers run-
ning half a dozen software platforms. 
And they all just sat there and collect-
ed dust. But if you've got them all tied 
into one manager-of-manager system, 
then suddenly it becomes a very valu-
able tool. At Jones, we worked with a 
couple of companies trying to come 
out with a beyond-prototype, produc-
tion-level software tool that did just 
that, but it just really never caught on. 

Is the time right now? 
The industry is ready for a true net-
work management system, and that's 
something that C-COR is bringing to 
the fold. It's one of a number of 
things that the CEO has done to di-
versify C-COR...one that holds a lot 
of promise. CT 

Green Heads bt dy Group 
CableLabs' Dr 
was chosen to 
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(ITU) that has 
sibility for pre 
affecting cable 

Richard Green 
ead a study 
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tions Union 
he lead respon-
ring standards 
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Schimberg ilium d Veep and CIO 
Frank Schimberg became se-
nior vice presid 
technology offi 
Inc., a provider 
broadband serv. 
pitality and resi 
Schimberg hails 
Crossing, wher 
opment and res 
type high-speed 
wavelength tech 
new network pr 

nt and chief 
rat NXTV, 
• f digital 
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rom Global 
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SCIE Creates Ad 
The SCTE has cr 
level advisory gr. 
Executive Counc 
in the organizatio 
industry role. Th 
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MS0s, cable hard 
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top industry exec 
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are vendors, 
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Mueller Becomes 
Construction Ma 
Will Mueller was 
construction man 
the buildout of 
Broadband% $17 
work in Rhode Isl 
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ger to oversee 
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nd. 

McHugh Promote 
Chris McHugh ha been pro-
moted to director f materials at 
Trompeter Electr • ics, which 
produces RF intercDnnect end 
products, cross-cor nects and re-
lated tools for the lecommuni-
cations, broadcast, iiilitary and 
aerospace and inst mentation 
markets worldwide 
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Toshiba 
PCX1100 
DOCSIS" 
Cable Modem 

• New technology 
delivering up to 40% 
FASTER transfer rates 

• DOCSIS 1.1 based 

• CableLabs' Certified-

• Excite@Home Level 2 
Approved 

• Fast sync-up for shorter 
installation times 

• Proven Toshiba stability 
and reliability 

• Superior training and 
support programs 

• Self-installation and 
advanced diagnostics 
software 

• Field upgradeable 
firmware 

Energize your 
cable modem 
business. 
The powerful and reliable 

new Toshiba PCX1100 cable 

modem offers DOCSIS-

1.1-based capabilities and 

even better performance 

than any previous model. 
Superior stability and reliability 

ensure unsurpassed performance, 

backed by dependable Toshiba training and support. 
The PCX1100 is CableLabs" Certified- and Excite@Home 
Level 2 Approved, demonstrating that it meets the rigorous 
interoperability requirements of the DOCSIS standard and 

the Excite@Home Network. Plus, its field upgradeable 

firmware should make the switch to DOCSIS 1.1 services a snap. 

Toshiba's legendary engineering and advanced features make 

installation fast, easy and less costly. Fewer truck rolls and 
shorter installations become the norm! Enjoy the benefits of a 
smoother-running, more profitable network, and use Toshiba's 

advanced diagnostic tools to keep it that way. 
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Excite e Home 
Level 2 Approved 

Make contact! 
Experience the power first hand. 
Contact us today to schedule a 
personal test flight of the Toshiba 
PCX1100 DOCSIS cable modem. 

In Touch with Tomorrow 

"a CISHIB 
http://internet.toshiba.com 

cablesales@networks.toshiba.com 

949-461-4840 

it 2000 Toshiba America Intormabon Systems Inc All nghts reserved The Cl CABLELABS 
CERTIFIED and Boston mark and tin terms "CableLabs Certified" or 'Ceinfied by Cablelabs' 
are cernbcabon marks of Cable Telensen Laboratories, Inc. and cannot be used vothool 
aulhorinhon of Cable Television Laboratories Inc Excitmeliome is a trademark al Al Horne 
Corporation. and may be registered in certain lorisdrchons 
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XC Pthe next generation of coring toots 

Chamfering the center conductor and controlling its length 

the XCP series provides you with higher production 

and total quality control to quickly and precisely 

prep cable... in a single operation. 

...the latest innovation from Lemco 

( 

Specify Lemco's XCP Series for preparing 

cables to AT&T standardized dimensions. 

For connectors or appplications that require 

different center conductor lengths specify 

XCP-A Series with an adjustable chamfer stop. 

LEMCO 
-."44441444.00011 

800.233.8713 
Introdiumig me future 

fax 570.494.0860 
www.lemco-tool.com 

Arris 
Gets 
New 
Name 
By Natalia A. Feduschak, 
Senior Editor and Jonathan Tombes, 
Deployment Editor 

It's a merger, it's an cquisition, it's a 
spin-off. ...It's Anis International! 
But don't blink, y u might miss 

the details of how rris 
Interactive—a join venture be-
tween Nortel Netw rks and 
Antec—changes its ast name. 

Nortel is trading it 81.25 percent 
stake in the joint ve ure for $325 
million in cash and million shares 
in the new company, to be named 
Arris International. eanwhile, Antec 
retains its ownership hare but un-
dergoes its own nam change. 
"The merger of A ec with Arris 

Interactive so funda entally 
changes the composi ion of Antec 
that we, in essence, ill form a new 
company with a ne name," Antec 
CEO and President b Stanzione 
said in a statement. 

Last year Antec, wit about 3,500 
employees, generated 826 million in 
revenue. Antec and N el, in a joint 
release, said Arris Inte ctive had rev-
enues in 1999 of $328 illion, half of 
which were from sales o Antec. About 
400 people work for A 
Dan Middleton, vic president of 

local Internet service for Norte!, 
says the deal arose be ause of inter-
est in taking Arris Int ractive public 
and Nortel's desire to oncentrate on 
its core businesses. B Nortel isn't 
walking away. 

Nortel's 33 million s ares translate 
to an approximately 4 percent own-
ership interest in—an two seats on 
the board of—the new ompany. 
Middleton adds that N rtel and the 
new company will coll borate closely. 

"We're now able to e the level of 
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THE NEXT 

The new DSM-220 Wideband Modulator 

from DX sets the pattern for the next 

generation of headend modulators. In 

keeping with the tradition of performance 

and innovation, the DSM-220 incorporates 

DX0s unique BandPass filtering system 

delivering outstanding C/N performance 

in high capacity channel environments. 

Additional features include a digital 

channel display, dual inputs with 

automatic video sensing and switching 

and a frequency range to 858MHz. 

\Xhatps more you can now choose from 

a list of optional features such as an 

integral Stereo encoder, SAP generator 

and audio AGC plus a RS-232C remote 

control interface. A complete solution, 

conveniently designed to fit into a 

1 y," rack space, without limitations. 

For vital statistics on the DSM-220 

or to receive a full product brochure on 

our family of products, call DX today. 

Or visit our site at www.dxcomm.com. 
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A Division of Advanced Media Technologies, Inc. 

1520 S. Powerline Rd., Suite F 

Deerfield Beach, FL 33442 

(888) 293-5856 

(954) 427-5711 

sales@„dxcomm.com 

advanced Tmed,a technologies 



WIRELESS 
BROADBAND 

APPLICATIONS 

tILMDS 

YOU DECIDE 
THE 

REQUIREMENTS... 

POINT 
TO 

POINT 

ONE 
WAY 

DIGITAL 

DIGITAL 
and 

ANALOG 

POINT 
TO 
MULTIPOINT 

TWO 
WAY 

ANALOG 

WE PROVIDE 
THE 

SOLUTIONS. 

PULSE 

investment support pouring into Anis 
and see how we can make the net-
work better for cable," Middleton says. 

Next-generation focus 
Arris recently announced the 

shipping of its one-millionth Cor-
nerstone Voice Port. Combined with 
the company's Converged Host Ter-
minal (an Internet protocol and 
constant bit rate headend), the port 
creates a voice application for hy-
brid fiber/coax (HFC) networks. 
Deployment of Cornerstone cable 

telephony lines has increased four-
fold over last year, the company 
says. (For more on Cornerstone, see 
"Roving Reporter," page 16.) 
Another Arris product, Packet 

Port, delivers bundled Internet 
(over cable) and voice services to 
the residential market. Both offer-

ings suggest a shif 
Antec's traditional 
(RF) focus. 
Nearly half of A 

will now be devot 
tion solutions, Ant 
Bauer says. 

"This alliance br 
tremendous capaci 
formation and wit 
do it in a cost-effec 
Bauer adds. 
Michael Harris, 

research firm Kinet 
says the new comp 
challenge in produ 
next-generation pro 
bringing to market 
Cable Service Interf 
(DOCSIS) 1.1 cable 

"They're going to 
cut out for them," H 

away from 
adio frequency 

tec's business 
to next-genera-
c spokesman Jim 

gs Nortel's 
to deliver in-

Arris' ability to 
ive manner," 

esident of the 
c Strategies, 
ny will face a 
ng high-quality 
ucts, such as 
Data Over 
ce Specification 
odem. 

ave their work 
rris says. CT 

ITV Research: 
Big Growth Ahead 
By Jonathan Tombes, 
Deployment Editor 

A new report from The Strategis 
Group predicts that that by 2005 in-
teractive TV (ITV) households will 
number over 40 million by 2005, 
16.6 million of which will be video-
on-demand (VOD) subscribers. 
The report also offers a snapshot of 

consumer interest in ITV. 
Co-author Ty Cottrill says that a 

survey of 504 geographically dis-
persed heads of households in Au-
gust found relatively strong 
consumer interest in VOD and in-
teractive programming, and less in-
terest in Internet over TV and so 
called T-commerce. 
Of those surveyed, 23.4 percent 

were "extremely/very interested" in 
VOD and 17.5 percent responded 
similarly to interactive programming. 
As for Internet over TV and T-Com-
merce, 15.5 percent and 11.5 percent, 
respectively, fell into that category. 

While skeptics ar 
wonder whether VO 
as promised, the Str 
authors remain upb 
Co-author Keith 

mitted that, while u 
cal or licensing snaf 
slightly dampen the 
"But otherwise, we s 
tion rates," he adds. 

Cottrill says the c Ilenge for 
providers is to educa e consumers. 
"If the industry does good job of 
presenting the servic in the right 
way, they'll get good esults." 

In addition to cove ing ITV's 
range of services, the eport surveys 
categories of interacti e platforms 
(thin set-top, thick s -top, head-
end-based) and types • f service 
providers (broadcast V, direct 
broadcast satellite an cable). 
For more informati n contact 

The Strategis Group a (202) 530-
7500 or on the Web a www.strate-
gisgroup.com. CT 
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Lucent's Lasers Run Hot and Cold 
By Jonathan Tombes, 
Deployment Editor 

Looking for a very hot—and cool— 
technology? Try the 1550 nm analog 
laser module for forward and return 
path dense wavelength division multi-
plexing (DWDM) cable TV applica-
tions from Lucent Technologies. 

—40 degrees C to +85 C. At the West-
ern Cable show, look for a demo that 
involves either end of that range. 
"What is unique about these lasers 

is that they are DWDM-capable over a 
wider temperature range than what 
was available previously" Lucent Se-
nior Manager of Broadband Marketing 
John Frame says. 

"With other lasers, 
the TE cooler would 
kind of run out of gas 
at the temperature 
extremes." 

—John Frame, Lucent Technologies 

Lucent's soon to be spun-off Mi-
croelectronics Group says the 
A1751A module operates over a 125 
degree C temperature range, from 

The basic issue 
is that tempera-
ture effects the be-
havior of 
wavelengths; 
hence the rise of 
thermo-electric 
(TE) coolers. 

"With other 
lasers, the TE cooler would kind of 
run out of gas at the temperature ex-
tremes," Frame says. "You would 
lose the temperature control and, 

therefore, lose the 
racy as well." 
Temperature con 

ited to field applica 
architectures. 
Ann Elizabeth R 

line manager for la 
that customers wer 
wider temperature 
node, but also raisi 
more densely popul 
hotter—transmitter 
Rogers also says t 

es coupling efficienc 
of light that goes int 
amount of power tha 

avelength accu-

rns are not lim-
ons of fiber rich 

ers, product 
r modules, says 
asking for a 
nge for the 
g the issue of 
ted—hence 
at the headend. 
module increas-
or the amount 
a laser and the 
comes out. 

Technology tradeoffs 
This component, aimed at original 

equipment manufactu 
presents another fact 
price/performance tra 

rem (OEMs), 
in the ongoing 
eoff of compet-

The Ultimate in RF Signal Manageme 
High Density + High Performance = MAXNErm 

SCN Series 
• SON-1000 and SON-2000 (1 rack unit) 

• SON-5000V and SON-6000V (5 rack units) 

• SON-3000 (custom 32 node forward and reverse) 

• SON-4000 (return node concentrator) 

• high density (up to sixteen modules in 5 rack units) 

• 19" and 23" rack units 

• internal padding and equalization 

• splitters, combiners, DC's, filters, and custom modules 

• high quality RF performance (5 MHz - 1 GHz) 

Now you have a choice in R 
We'll help you d 1 
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ing technologies. Coarse WDM 
(CWDM), while "uncooled" and less 
expensive, has greater channel spacing 
requirements and carries fewer wave-
lengths than DWDM. 
Stephen Montgomery president of 

opto-electronics research firm Elec-
trotticast, predicts that the cheaper 
option will take off first. "We see a lot 
of activity in cable TV really starting in 
CWDM, and DWDM probably begin-
ning in 2003 very early, and really not 
until 2005." 
What Lucent is trying to do is get 

operators such as AT&T to notice 
DWDM and so move those estimates 
up, Montgomery suspects. 

Is Lucent's attention-grabber news-
worthy, after all? Mani Ramachandran, 
chief technology officer of Synchro-
nous, says the temperature range on 
the lasers that his company uses is al-
ready sufficiently wide. Moreover, he 
questions the product's premise. 

Lucent's A1751A MOM laser module 

"Why use analog in an uncontrolled 
environment?" Ramachandran asks. 
The advantage is transmitting cable 

signals in "their native format," says 
Frame. But Ramachandran suggests 
that other techniques are more effec-
tive, especially in the return path. 

"They're all going digital, anyway" 
Ramachandran says. 
Obtaining information about who 

uses such components can be tricky. 
"Most of our customer alignments 
are under NDAs (nondisclosure 
agreements)," Lucent spokesman 
Brian Bardwell says. 

• high density (up to eighteen modules in 5 rack units) 

• modular platform 

• multiple chassis configurations 

• front access padding and equalization 

• variety of cable management solutions 

• splitters, combiners, DC's, filters, and custom modules 

• high quality RF performance (5 MHz - 1 GHz) 

• color-coded, surge protected modules 

• F, BNC, or CamPort® connectors 

• 100% quality control 

Electronicast's Montgomery is sur-
prised that Lucent's Microelectronics 
Group is even talking, given the im-
minent spin-off. "I thought this was 
their 'quiet period,— he says. 
The significance is that, quiet or 

not, Lucent and others are solving 
optical transmission problems that 
OEMs in the cable space have 
flagged. In a related development 
several months ago, 3M announced 
an athermal package for optimized 
temperature stabilization designed 
for DWDM applications. 
3M says its package expands 

the use of fiber Bragg gratings (a 
DWDM filter technology) to uncon-
trolled environments from —40 to 
80 degrees C. 
The A1751A module originates 

from Lucent's "Opto-West" unit in Al-
hambra, Calif. Formerly Ortel Corp., 
it is now distinguished from the Lu-
cent's facilities in Breinigsville, Pa. CT 

PCI Technologies Inc. 
ignal Management Networks. www.pci.com • sales@pci.com 

¡es of products works best for your requirements. 1-800-565-7488 
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A High-Speed Letter from C 
By Natalia A. Feduschak, Senior Editor 

High-speed data service is booming 
in Canada, by some measures outpac-
ing the United States. Why? 
One reason is an effort by the 

Canadian Radio-Television and 
Telecommunications Commission 
(CRTC), Canada's FCC, to make the 
Internet available everywhere. 

"Cable hit Canada's 
major cities early." 

"It was part of the social impera-
tive," says Angela Draskovic, vice pres-
ident of sales in Canada for General 
Bandwidth, a voice over broadband 
technology provider. "That is part of 

the Canadian psyche. We don't want 
haves and have-nots." 
The CRTC also has mandated open 

access, a policy that remains hotly de-
bated in Washington, D.C. 
Canadians are wrapping up an 

open-access trial that will help imple-
ment that policy. Participants include 
America Online, UUnet and Groupe 
Videotron, Montreal's largest cable 

operator. 
Canada is also high-

ly penetrated by 
cable. Three of every 
four homes passed in 

Canada as of September 1999 sub-
scribed to basic cable, Canadian 
Cable Television Association 
(CCTA) spokesman Bill Allen says. 
By May of 2000, the comparable 
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we were into 

fiber. 

It's been a long time since IPITEK first began 

supplying state-of-the-art fiber-optic systems and 

components. Nearly twenty years. 

Things have changed since 1982, but one thing 

hasn't: IPITEK still offers the consistent performance 

of quality products, backed by a team of knowledge-

able engineers, product specialists and customer serv-

ice personnel. That\ Coo/. 

So are we the best at helping network service 

providers enable the right solution for their broadband 

services, high speed Internet access, multi-channel 

video, telephony and video on demand? Mitt//y. 

• SONET / SDH Transport 

• HFC Access 

• DWDM 

• Optical Components 

• Fiber Management 

Call IPITEK at 888-4-IPITEK (447-4835). 
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www.ipitek.corn 760-438-1010 
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two-way data-ready. "We have close 
to 14 percent penetration of high-
speed services," he says, noting that 
Rogers launched Internet access be-
fore most U.S. cable companies. 
The overall picture also is impres-

sive. "We are now in a situation where 

about 5.5 million homes are capable of 
high-speed Internet access," says Janet 
Yale, CCTAs president and CEO. 

Bottom line 
By mid-2000, Canadian cable oper-

ators had 670,000 high-speed Inter-

AM Wireless 

RETURN PATH OVER 
AML LINKS 

OFFER MORE SERVICES 

INCREASE REVENUE 

ADD PROFIT 

QPSK 

64 QAM 

256 QAM 

Pe r/ 

Wireless Systems 

• o 

1-800-663-7902 
www.amlwireless.com 

e-mail: info@amlwireless.com 

net customers, whi e telephone com-
panies had approxi ately 220,000, 
the CCTA reports. 
The comparable umber for U.S. 

cable operators wa 2.3 million, 
according to Kinet c Strategies. 
(Recall, however, t at the United 
States is about nin times as popu-
lous as Canada.) 
Convergence Co 

Toronto estimates t 
million Canadian h 
high-speed Internet 
kind by the end of t 
ure is expected to d 
of 2001. 
Canadian operato 

various ways to sat 
data needs. Rogers, 
15-year service deal 
Communications, a 
company, to provide 
in new housing dev 
Shaw Communic 

lion's second largest 
also making advance 
high-speed access. 

In a deal valued at 662 million, 
Shaw recently acquir d a 94.5 percent 
stake in Canadian Satellite Commu-

suiting Group of 
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mes will have 
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CONNECTING WORLDS TRANSMITTING IDEAS 

Barco 
Communication 
Systems 
has a new name: 

BarcoNet 

More than just a name change, however. 

A new name for a new company, and a new 

vision: a future that embraces the world of 

broadband and delivers more interactive 

services. A future we already understand. 

Working as your partner, we will help you 

find reliable multimedia distribution solutions 

that continue to satisfy the demands of 

your customers. From this day to the next. 

From one world to another. 

To see the light and find out more, visit 
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The Total Package 

Introducing the Wavetracker models LA 795 and 

LA 2000, both able to pinpoint signal leakage 
using differential G.P.S. They join the proven 
Wavetracker family — the 895, 995 and 1095 — 

all field-tested and proven reliable. Only 
Wavetracker gives you a secure upgrade path. 

Start at any price point and move to advanced 

functionality as your budget allows. That's the 

unique upgrade ability of Wavetracker products. 
No one provides you with the total solution 
like Cable Leakage Technologies! 

I Unique Upgrade Ability 

All New: 
• New Low Price 
• New Model Line-up 
• Real Time D.G.P.S. Most Accurate Ever 
• New Map Editor 
• New AP LAS. Software Release 

Pinpoint Accuracy 

Standard. 
• Trilithic Channel Tag Ready 
• Windows Based, One-Step Processing 
• Work Order Creation 
• Quality Control 
• Time Management 
• Quarterly Monitoring/Compa 

Get on track with 
Wavetracker at 
www.wavetracker.com 

C LT CABLE LEAKA c TECHNOLOGIES 

1200 Executive Drive, Suite 136 
Richardson, Texas 75081 , 1 
800.783.8878 • 972.907.8100 
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Satellites Go 
Interactive 
By Arthur Cole, Con 

Now is not the tim 
cent when it comes 
from the sky. Yes, t 
is making great stri 
active television an 
but the direct broa 
(DBS) industry is n 
on its hands. 

In fact, the two 
providers in the U 
DirecTV and Echo 
ing to many of the 
you are to provide 
vices to customers. 

ributing Editor 

to grow compla-
to competition 
cable industry 

es toward inter-
data services, 
ast satellite 
t exactly sitting 

"It's on 
way to 
the pe 

horn 

am n satellite 
ted States--
tar—are turn-
ame companies 
teractive ser-

more 
et into 
son's 

33 

—Mark umpk in, 

Ech Star 

That fact was high ighted recently 
at a New York demo tration of the 
DirecTV Interactive rvice powered 
by the Wink Enhan d Television 
platform using new CA decoders 
from Thomson Mid edia. Services 
include largely the e line-up 
available to digital ca le subscribers, 
namely: interactive p ograms and ad-
vertisements, e-com erce, and news, 
sports and weather s *ces. 
DirecTV will down oad the Wink 

software to Wink-co patible RCA 
units free of charge. e company ex-
pected to have 1 mill n interactive 
viewers by the end o 2000, jumping 
to 5 million within a ear. 
DirecTV also has p tnerships in 

place with Liberate a d Microsoft to 
provide interactive se ces. 
Meanwhile, EchoSt is working 

with Wink and Open as it rolls out 
three new interactive atfornis. One is 
DISHPlayer, which re ires a souped-
up decoder outfitted th a 17 GB 
hard drive to store vid o and program-

32C T12100 



TVC Communications' network of national 

and international distribution centers puts 

a world of technology products and services 

at your fingertips. 

Whether you require fiber optics, test equip-

ment, electronics, cable, conduit, tools, or other 

communications hardware, we understand your 

need for quality products and expert service. 

And we deliver, on demand. 

Our extensive inventory, network of global 

distribution points, real time order processing 
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ming. It features WebTV software for 
web-surfing over a 56 kbps dial-up 
modem. The company claims to have 
100,000 DISHPlayers on the market. 
EchoStar is gearing up to launch the 

GEOcast service, which features a 40 
GB hard drive and is aimed at personal 

computer (PC) users. 
But the most significant develop-

ment for EchoStar is a recent joint 
agreement with a company called 
StarBand that will offer customers a 
mini home-uplink system operating 
at 150 kbps. The service will offer 

Tektronix'u+TVCcommunicatione=checkmo re 

SigrtaiSc' ou 

CHECKS IT OUT! 

lèktronix 

Find problems and 
perform maintenance 

anywhere in the network with 
this high-performance field tool. 

SignalScout provides all basic 
signal level measurements plus 
new spectrum analysis, 
ingress and digital channel 

RF measurement capabilities. 

Delivering the Future of Communications 
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Powering The Heart Of 

Your Network 

The Lectro GPS- Family of 

Generator Powering systems offers 

a new dimension in emergency back-

up powering reliability. Broadband 

powering will never be the same with 

the introduction of 

Micronode'' 

Standalone 

Generator 

and the 

Mininode-

-,egeesee,s, 

- _ 

Generator Powering System. 

Look at these features: 

• Virtual Unlimited Backup Time-

GPS picks up where utility power fails 

keeping your critical network up and 

running indefinitely. 

• Flexible Installation— Generators 

may be placed in a remote location 

away from the power supply cabinet 

and batteries. For applications where 

natural gas lines are not installed, an 

optional propane sidecar is available. 

• Easy Service & Maintenance-

GPS offers quick front access to 

routine maintenance points. 

• Meets UL Agency Safety 

Standards— The Micronode standby 

generator system meets the new UL 

standard for Stationary Engine 

Generator Assemblies (UL 2200). 

The Mininode Generator Powering 

System, being comprised of both 

a standby generator and two power 

modules, conforms 

to the 

UL 

standard 

for uninterruptible 

power supply equipment 

(UL 1778). 

• Quiet Operation— Optional addi-

tional noise reduction features are 

available for noise abatement in 

residential settings. 

• Low Emissions— GPS meets strin-

gent air emission standards including 

those set forth by the California Air 

Resources Board. 

• Status Monitoring Interface 

Flexibility— Choose between an 

industry standard RS232 serial data 

port or an embedded transponder 

enabling direct RF connection. 

GPS Powering Systems — 
Your Best Option 

Our newest Mininode system 

achieves higher power density by 

providing 48 Amp capacity from only 

two power supplies along with instal-

Mininode 

lation space for up to eight batteries. 

For new or retrofit applications 

that require DC generator powering, 

Lectro's Micronode provides 2.4 kW 

output power for distributed net-

work applications. A dual cabinet 

compartment design separates the 

control section from the generator. 

Micronode 

LECTRO 



Broadband Powering Like 

Never Before 

Lectro's GPS family of backup 

power and generator systems 

provide the peace of mind that 

your subscribers will appreciate. 

Mininode offers dual 24 amp CPR 

power supplies to accommodate 

higher telephony penetration, 

minimizing the number of power 

supply locations. 

Because They Depend 

On Continuous Service 

Critical online services require 

backup power. Hospitals, 911 

emergency services, air traffic 

controllers—all require reliable, 

uninterrupted power. 

The Lectro Family of GPS 

Powering Systems are silent sentries 

Powering the Heart of 

standing guard over your HFC 

network—ever ready to provide the 

critical uninterruptible power your 

Your Network 

Visit our websites at www.lectro.com or www.invensys-energy.com for more information 

on the entire family of powering products offered by lnvensys Energy Systems. 

Invensys Energy Systems - North America Phone: (919) 713-5300 

8380 Capital Blvd (800) 551-3790 (USA only) 

ax: (919) 713-5350 

network needs. Call us today and 

discover how Lectro's Generator 

Powering Systems can help ensure 

network management peace of mind! 

Mininode-

Invens s 
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CableLabs Gives Nod to Three CMTSs 
By Natalia Natalia A. Feduschak, 
Senior Editor 

RiverDelta Networks, Riverstone, 
and Terayon Communications 

Systems are the latest companies to 
receive CableLabs' stamp of ap-
proval for their cable modem 
termination system (CMTS) prod-
ucts. In addition, CableLabs 

Tyco+TVCcomrnuntcations =lheciecti 

trolucs 

FOSC 400 closures, with their highly reliablé 
sealing system and proven fiber management hardwa, 
are designed for use with any cable construction. 

Environmentally sealed to protect sensitive connector interfaces, 
FibrBoss Customer Premises 

boxes provide a high quality 
and flexible fiber management 
platform for transitioning LLE outside plant cable to inside 
cable and connectorized 
assemblies. 

Delivering the Future of Communications 
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THE CADANT C4' 
CABLE MODEM TERMINATION SYSTEM 

At Cadant, exceptional engineering equates to innovative DOCSIS 1.1 

solutions. Cadant uniquely combines the best of telephony, cable, and 

data technologies creating a superior next-generation CMTS. 

ÏIi liii mili 

CADANT® 
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TO MAKE SENSE OF IT ALL, 

WE'RE BECOMING' 

CELL PHONES ARE BECOMING TELEVISIONS, WHICH ARE 

BECOMING COMPUTERS, WHICH ARE BECOMING PDAS, WHICH ARE 

BECOING PAGERS, WHICH ARE BECOMING CELL PHONES. 
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ACTE RNA. 
The Keepers of Communications 

TTC and Wavetek Wandel Goltermann, two 

leaders in communications test and man-

agement, are becoming Acterna. Giving 

cable, wireless, telecom and Internet com-

panies the tools and support needed to 

embrace emerging technologies on a global 

scale. Our connection will make all the 

others work more seamlessly. To learn more, 

visit www.acterna.com 



RONHRANAC 

The Cost of Service 

For several years, I have used service-
call percentage tracking as a means of 
gauging the cost of a cable system's 
corrective maintenance activities. 
Also called demand maintenance, 
corrective maintenance is a response 
to problems resulting in the dispatch 
of a service technician to a sub-

"Customer goodwill has 
a definite dollar value." 

scriber's home or to a portion of the 
network requiring attention. 
An effective measure of corrective 

maintenance is the monthly service-
call percentage. This is defined by the 
formula SC% = (TIN) x 100, where 
SC% is the monthly service call per-
centage, T is the number of service 
calls in a one month period and N is 
the average number of subscribers 
during the same month. 
For example, if a 20,000 subscriber 

system has 800 service calls during 
one month, its service-call percentage 
for that month is 4 percent. Based on 
22 working days per month, this av-
erages to more than 36 service calls 
each day in this hypothetical system. 
Being conservative and using a figure 
of $50 per service call, this system's 
corrective maintenance is costing 
about $40,000 per month. 
The $50 per service-call figure in-

cludes the technician's salary plus 
overhead, vehicle and tools, dispatch, 
customer service representative 
(CSR) time to talk to the subscriber 

and write up the call, computer pro-
cessing/logging, etc. If you do the 
analysis, you'll probably find the real 
cost is more than the $50 figure I'm 
using here. Figures may go as high as 
$100 or more per service call. 
When tracking these percentages, 

service calls include anything 
requiring a technician 
to go to the field. 
Among these are the 
usual service calls for 
network, drop and 
subscriber-caused 
problems, TV-set fine 

tuning adjustments, no fault found, no 
one home, and so on. 

Typical cable systems have average 
service-call percentages around 3 
percent per month, while well-main-
tained systems have monthly percent-
ages in the 1 percent range. Monthly 
figures may be as low as 0.22 percent 
(very unusual) to as high as 26 per-
cent (also very unusual). If the hypo-
thetical 20,000 subscriber system had 
a monthly service-call percentage of 
26 percent, its staff would be taking 
care of 5,200 service calls each month, 
or more than 200 per day. At 0.22 per-
cent, the figures would be 44 per 
month, or two each day. 
Using the 4 percent figure for the hy-

pothetical system, if service calls could 
be reduced by half—and a good pre-
ventive maintenance program has been 
shown to sometimes have that much 
impact—corrective maintenance costs 
would likewise be cut in half. With a 2 
percent monthly service-call percent-
age, our hypothetical system's staff 
would have to deal with 400 calls per 

month, or about 18 a d 
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NOW THERE'S ONE INSTRUMENT THAT HAS 
QAM, SWEEP, SPECTRUM AND SLM CAPABILITIES. 

Chances Are You Already Own It. 

The One-Box 
Find and Fix Solution 

If you own a Stealth, you're a simple upgrade away 

from its new, more powerful form—the Stealth 
Digital Analyzer or SDA. The SDA combines QAM 

technology (64/256 measurement options), digital return and cable modem analysis 
and all current Stealth features into a one-box solution. So now you don't have to 
spend loads of money on new, separate QAM testers. And your field technicians can 
spend more time fixing problems instead of running back and forth to their truck or 
learning new equipment. Don't have a Stealth to upgrade? That's okay too. Simply call 
us at 1 800 851 1202 or 317 788 9351 to buy an SDA or upgrade your Stealth or 
SAM-4040 to the one-box solution from Acterna. 

ACTERNA 

CHEETAH, WWG AND TTC ARE NOW ACTERNA. TO LEARN MORE ABOUT THE MERGER VISIT WWW.ACTERNA.COM 

o Copyright 2000, Dynatech, LLC., doing business as Acterna. All rights reserved. Acterna, The Keepers of communications, and its logo are trademarks of Dynatech, LLC. 
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transferring existing staff to other func-
tions will save budgeted dollars. 
Moving service technicians into full-

time preventive maintenance has a 
more tangible impact on the bottom 
line, but one that may not be so obvi-
ous at first glance. It is the value of 
customer goodwill. 
Having a dedicated full-time staff 

performing an effective preventive 
maintenance program means that the 
number of service calls will continue to 
decrease, while system reliability and 
service quality will improve. A better 
system results in happier subscribers. 
Happier subscribers mean less chum. 

Churning costs 
Consider the value of a subscriber, 

both from a capital perspective—what 
the subscriber is worth when the sys-
tem is sold—and a gross revenue per-
spective. For the former, let's use 
$4,000. For the latter, $35 per month 

over a subscriber life of five to seven 
years (this may vary depending on 
how a company calculates subscriber 
life) works out to between $2,100 and 
$2,940 in gross revenue. As you can 
see, each subscriber is valuable. 
Chum is categorized as controllable 

and noncontrollable. Noncontrollable 
chum averages about 15 percent per 
year and is mostly attributable to sub-
scribers who move. The actual figure 
varies from market to market, but in 
the hypothetical system, 15 percent is 
3,000 subscribers per year. Control-
lable chum—nonpay disconnects, dis-
satisfied subscribers and so on—may 
comprise an additional 15 to 25 per-
cent, or, in the case of the hypothetical 
system, between 3,000 and 5,000 sub-
scribers per year. Here, too, the actual 
figure will vary from market to mar-
ket. A conservative rate for the hypo-
thetical system would be an annual 
controllable chum of 10 percent, or 

Agile Demodulators 

"Call us for all your agile demodulator needs, 
including fcc compliance testing!" 

800-922-9200 
www.megahz.com • engineering@megahz.com 

MEGA HERTZ 
Established 1975 

VIDEOTEK 
mum A Zero Defects Company 

"Unique" Products For the 21st Century' 

Oregon. Arizona, Colorado. Texas. Missouri. Ohio. Pennsylvania. Georgia. Florida. New Hampshire 
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KEEPING AN EYE ON YOUR ENTIRE HFC DOMAIN 
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If your HFC network reaches farther than 
the eye can see, what you need is a network 
management solution that does the same. 

Cheetah Technologies and Wavetek Wandel 
Golterman (WWG) have combined expertise 

and a broad range of technologies to develop integrated solutions for the maintenance, 
monitoring and management of broadband networks. Our management systems, integrated 
with field meters, will extend visibility into every corner of your plant to get you the 
information you need, where you need it — fast. Acterna's Cable Networks Solutions help 
you gain a competitive edge during each phase of the life cycle of your HFC plant. For more 
information, call us at 800.851.1198. 

See it with your own eyes at The Western Show, 2000 in booth #2339. 

ACTE RNA. 
The Keepers of Communications 

CHEETAH, WWG AND TTC ARE NOW ACTERNA. TO LEARN MORE ABOUT THE MERGER VISIT WWW.ACTERNA.COM 

© Copyright 2000 Dynatech. LLC., doing business as Acterna. All rights reserved. Acterna, The Keepers of Communications, and its logo are trademarks of Dynatech.LLC. 



Perplexed with typical voice, data and video delivery systems? 

it switching 
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Management 

Multiple Systems, Multiple Vendors, Different 
Management Systems. Large Footprint, High Power 

and High Operating Cost 
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SOFTWARE 

SERVICES 



Well, you can smile — 

Our Solution 
The Cuda 12000' 

ii 
klieg, at ed Solution, 
Increased Reliability, 

Simplified Management. 
Smaller Footprint. 

Lower Power and 
Lower Operating Cost 

0 4 

RIM 

CableLabs. 
Qualified 

with the industry's most highly integrated carrier-class IP delivery solution. 

ADC has created a new paradigm for IP service delivery 

over cable networks - The Cuda 12000. The first carrier-

class data and voice solution with the industry's highest 

level of integration, scalability, quality of service support 

and manageability. Fuel your subscriber growth. Provide 

fast service roll-out. Reduce operating costs. Empower 

true innovation. You can find out more by calling ADC at 

1-877-227-9784, or visit www.adc.com/basystems. 

The Broadband Company 



JUSTINJUNKUSTELEPHONY 

Cable Telephony 
Comes of Age 

in this column nearly five years ago, I 
conducted a verbal "tour" of a tele-
phone company's central office, to give 
our industry's technical people some 
insight into how telephony could 
change a typical headend. With all the 
activity in cable telephony in year 
2000, I thought it would be interesting 
to revisit that tour side-by-side with a 
tour of a headend that is actually 
equipped for cable telephony it's kind 

"It's kind of fun to see 
how far we've come, 
and in many ways, 
how much better we 
look than our telco 
counterparts." 

of fun to see how far we've come, and 
in many ways, how much better we 
look than our telco counterparts. 

Realize, however, that this tour is a 
visit to a circuit-switched telephony 
headend. Sometime in the future, we 
can do this all over again for Internet 
protocol (IP) telephony. That doesn't 
mean this tour is irrelevant—it just re-
flects the dynamic nature of telecom-
munications in our industry In the 
meantime, however, there's a whole 
bunch of cable headends that are be-
coming their own version of a telco 
central office. 

So, here's the side-by-side tour. The 
old central office tour from my May 
1996 column is in italics. Today's cable 
telephony tour is in regular type. 

Telco: The telco central office is readily 
recognizable as a telephone building by 

the brown brick utcrioi; the reception-
less entry door, and relative lack of win-
dows. There's typically a parking area 
for telco service trucks. So far, not too 
different from the headend. 

Cable: Some things never change. 

Telco: Now, lets walk into the building. 
We start our tour in the basement. This is 
where cables containing the twisted pair 

copper wires enter the 
building. In a metro-
politan location, al-
most everything 
enters from under-
ground cable ducts. 
Typically, the cable 
diameter is 2 or more 
inches. The room we 

enter is pressurized and the door is 
alarmed to ensure it remains closed. 
That's because toxic "sewer gases" could 
also enter via the cable entry points. 

Cable: Hybrid/fiber coax is a lot more 
efficient media for the "last mile." 
There's no need for a pressurized room 
to house thousands of cables entering 
the building. Even considering split-
ters and combiners, our link to the 
subscriber is a lot more compact. 

Telco: Outside the cable room we find 
the power for the central office equip-
ment. Of course, commercial AC enters 
the building and is converted to -48 volts 
by a bank of rectifiers. What we don't 
expect is the nearly 50-foot long shelf 
holding 3-foot high glass cylindrical lead 
acid storage batteries. This power re-
serve is connected to a bus to the corn-
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electrical reserve, which 
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In fact, because change is what your business is all about, our focus is always on 

what comes next. We provide digital media infrastructures built on the world's most trusted storage 

infrastructure. They are reliable, scalable and flexible, so you can depend on them to help you 

succeed no matter what lies ahead. 

If you were afraid of change, _ 
you wouldn't be in this business. 

EMC's Media Solutions Group offers a suite of Neither would we. 
end-to-end digital delivery solutions. These include Media 

Asset Management and Media Streaming 

that delivers everything from still images 

to broadcast-quality content. Add to that 

award-winning, 24171365 service that you 

expect from the leader. 

For more information about our full 

range of digital media solutions, contact 

us at www.EMC.comIrnedia 

where information lives 
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Cable: We bring coax cables to the 
host digital terminal (HDT) frame, 
where demodulation occurs. Con-
nection to the path to the switch is 
done by internal electronics, within 
the Next Generation Digital Loop 
Carrier (NGDLC) part of the HDT. 
The link to the switch is over DS1 
lines, each transporting 24 separate 
subscriber calls. 

Cable management has markedly 
improved. The headends I have 
visited have color-coded coax for tele-
phony, which is neatly bundled along 
the rear side of each frame, up to the 
point of termination for each cable. It's 
a visual pleasure to see an HDT frame 
that has been properly cabled. 

Telco: Now that we've seen the inter-
faces to the outside world, we're excit-
ed about getting to the business end of 
the offices—the switch and the trans-
mission plant. The switch room is 

somewhat of a disappointment. In the 
far corner of the room are four rows of 
what looks like computer equipment, 
but is actually the digital switch. It's 
quiet in here. All you hear is the hum 
of the equipment cooling fans. 
On closer inspection, we see that the 

rows of equipment are arranged by 
functions. The row closest to the wall 
is the processor portion of the switch, 
where the system software resides, and 
where the printer and display terminal 
are connected. This row also houses 
the hard drives with billing records. 
The other rows contain frames of 

switching modules. Some of them hold 
circuit cards for line circuits (the 
equipment connected to the lines on 
the distributing frame). Others have 
trunk circuits (similar equipment 
connected to the rest of the public 
switched network, possibly to interex-
change carriers), and service circuits 
for announcements, testing and signal-

C6M-Il 1 GHz Modulator (MODULATOR) S450 P 
(PROCESSOR) S890D (DEMODULATOR) 

"Call us for all your Headend requirements!" 

800-922-9200 
www.megahz.com • engineering@megahz.corn 

MEGA HERTZ 
Established 1975 MOTOROLA 

"Unique" Products For the 21st Century! 
Oregon, Arizona. Colorado, Texas, Missouri. Ohio, Pennsylvania. Georgia. Florida. New Hampshire 

ing, such as ringing th u line. 
In some central offices, other equip-

ment for special service offerings is put 
in the switch lineup. One example might 
be a voice messaging sys tern, to provide 
the subscribers with an alternative to an 
answering machine. 

Cable: Our telephony switches are 
often remotely located from the 
headend. In this case, the only 
headend interface is tie DS1 lines 
from the HDT to the switch, which 
are often multiplexed to OC-x rates 
and carried over fiber to the switch 
location. The headend tech will 
therefore also be resp3nsible for 
maintaining the mulLplexing equip-
ment and connection. 
The switch itself is riot much differ-

ent than its telco counerpart—which 
is one reason we can offer telephone 
service which is the saine or better 
quality than our compétition. We fol-
low all the same rules -or electrical 
distribution, especially grounding, and 
physical environment. 
Our tour of these two worlds has 

been completed. Like I said at the 
beginning, it's fun to 5ee how far 
we've come. Obvious y, as an indus-
try, we still have a loi of work to be 
done if we are to be accepted by sub-
scribers as a viable al .ernative to the 
telephone company. Much of that 
work is training our personnel to 
maintain the headend telephony 
equipment and the associated ser-
vices, especially the HDTs and their 
interfaces. We're moving in that di-
rection too, but that subject needs to 
be saved for another column. CT 

Justin J. Junkus is president of Knowl-
edgeLink, Inc., applications engineering 
director for ANTEC, or d Communica-
tions Technology's telep sony editor Upi 
may reach him by e-mail at 
jjunkus@knowledgelinkinc.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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Agilent's CaLan Sweep/Ingress Analyzer 

Visit www.agilent.com/comms/convergence 
to qualify for a free gift and receive the 
lates information on tracking ingress 
or call 800-452-4844 ext. 7280 

Now with return path monitoring for return path characterization. 

As you move quickly to upgrade your plant and to satisfy user demands for converged 

services, there's one important fact to keep in mind: your customers have well-defined ideas 

about quality of service. If it's faulty in one way or another, they'll switch their access 

provider faster than you can say "churn rate." 

In this environment, it's imperative to have the tools you need to anticipate, prevent and 

solve network problems. That includes everything from go/no go field-portable hand-helds 

that let your installers reduce the truck roll time to fast, reliable headend equipment that 

helps your network managers diagnose and eliminate trouble spots up and down the line — 

from the PSTN to the set-top box. 

In Agilent, you have a partner who can help you identify and correct problems before 

you hear about them from your customers. And isn't that reassuring to know? 

Agilent Technologies 
7 Innovating the HP Way 



Congratulations, 

Margaret 
LIAILLAR 

One of Cable's Rising Stars 
By Sally Kinsman 

It's always exciting to recognize the achieve-

ments of a star in the cable industry, espe-

cially when that star is someone I've known 

for 17 years. This year, Communications 

Technology, /Vomen in Cable and Telecom-

munications [WIET] and the Society of Cable 

Telecommunications Engineers [SETE] have 

chosen Margaret Gaillard as the winner of 

the 2000 Women in Technology Award. 

Margaret Gaillard has demonstrated 
outstanding personal and professional 
growth and has made significant con-
tributions to the industry. Currently 
the director of technical operations for 
AT&T Broadband, she describes her-
self as "determined and a source for 
others to come to when they can't get 
things done." Others describe her as 
extremely intelligent, hard working, 
direct and to the point—someone who 
fights for what she believes in. She has 
the skills to get people to work to-
gether and solve problems. 

50CT 1 2100 

Digital champion 
Gaillard joined TCI (now AT&T 

Broadband) in 1996 as project engi-
neer to launch digital television. The 
digital headend was her primary re-
sponsibility, although she also devel-
oped budgets, training programs, 
requirements for pre-packed headends 
and operational procedures for ware-
house, installation and product 
launches. Gaillard also coordinated all 
transponder programming. 

"This allowed for consistency 
across the company to roll out 500 

digital headends in 
one year," she says. 

In her current posi-
tion as director of tech-
nical operations, 
Gaillard is responsible 
for all technical opera-
tions concerning head-
ends and focuses on 
delivery of digital 
signals from 
source to 



home. She currently is working on en-
hanced digital services that include 
video-on-demand (VOD), e-mail and 
Internet access over television. 
Her responsibilities also include re-

mote and keyboard design and devel-
opment for these new services, as 
well as legacy digital. 

"It seems odd to refer to digital TV as 
legacy because so many other MSOs are 
launching the services for the first 

time," Gaillard says. "But to me, it's 
old technology" Gaillard con-
tinues to do some training, 
such as bringing in regional 
engineers during the 
launch of new products. 

"Margaret is a key 
player when launch-
ing new products at 
our company," says 
Gaillard's boss, Tom 
Lambrecht, vice 
president of ITV 

for AT&T 
Broadband. 

"She is 

the liaison between engineering and 
the local systems, taking deployments 
from a white board to the customer, 
watching out for the customer's best 
interests. She is in an engineering role 
and has broken through any issues 
with her being a woman, gaining re-
spect from all levels of the AT&T 
Broadband engineering staff because 
of her strengths. I can't say enough 
about her work ethic and her ability 
to be a team player." 

Her early years 
So how did this digital guru get her 

start? 
Gaillard grew up in southeast Iowa, 

where her father taught high school 
history and government, and her moth-
er was the deputy auditor for the coun-
ty. She has two brothers and one sister. 
Her love of things technical began 

early in life. In school, for instance, 
her favorite subjects were chemistry 
and industrial arts, unusual for a 
young girl. 

"However, I could not enroll in the 
industrial arts program in junior high 
school because it was only open to 
boys," Gaillard remembers. "I had to 
settle for home economics." 

She was finally allowed to enter 
the industrial arts program in high 
school and had to fight educators 
to get into the industrial arts pro-
gram at North East Missouri 
State University. There, she be-
came one of the first women to 
receive an associate of arts of 
degree in industrial arts. 

"The teachers resented 
me for being in the typi-
cally male program, and it 
wasn't always a pleasant 
experience for me," Gail-
lard recalls. Getting into 
the program, however, 
taught her that if she were 
determined, she could 
achieve whatever she 
wanted. That insight has 
helped shape and mold 
her since then, she says. In 
1996, Gaillard received a 
bachelor of science in busi-
ness management from the 
University of Maryland. > 
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> Vital Statistics 

Margaret Gaillard is known for her 
sense of humor. The following are 
some "insights" spanning her life 
and career. 

What has been your most 
challenging job professionally? 
"They have all been challenging at 
some point, and when one job starts 
to become boring, I move on to the 
next challenge." 

What has been your most 
challenging personal event? 
"Balancing college, work and a hus-
band." 

What is your greatest professional 
accomplishment? 
"I haven't reached it yet." 

What is your greatest personal ac-
complishment? 
"Getting a man to marry me—I'm not 
easy to live with." 

What is your greatest regret? 
"I never negotiated a better salary 
which included a good exit package." 

What's the most memorable 
advice you did not take? 
That came from her father, who told 
her that "cable TV is not a career be-
cause no one would pay for television." 

What would you suggest to 
younger women interested in enter-
ing a technical position in the cable 
industry? 
"Cut your hair! Wearing my hair 
shorter seems to earn me more re-
spect in a technical position. Serious-
ly, jump in and try to understand 
each piece of the operation. Take ad-
vantage of every position you hold, 
learn everything you can and remem-
ber that the skills we use in our in-
dustry are not taught in a classroom. 
Learn not to be too thin skinned. 
And above all, don't be afraid to 
apply, try and maybe even fail." 

Gaillard also credits some of her 
success in the male-dominated world 
of cable to the fact that she grew up 
with two older brothers. "I learned to 
be one of the guys and to have a thick 
skin," she says. "I've been in the male 
work environment for so long that I 
can hold my own, and frankly don't 
think about it very much." 

Starting out in cable 
After completing college in 1981, 

Gaillard moved to New Mexico to 
look for work. When she received no 
job offers, she headed north to Col-
orado. There, she submitted a resume 
to ATC (now Time Warner Cable), 
but again came up empty-handed. 

"I started back to New Mexico 

when the timing chai 
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CORNING 
Discovering Beyond Imagination 

Corning Congratulates 
Margaret. Gaillard 
Director of Technology Operations at AT&T Broadband 

At Corning, we applaud your contributions to 
broadband communications. You have inspired 

us all to a brighter future. Well done! 

www.corning.com/opticalfiber 

800-525-2524, ext. 6583 (U.S.) 

+1 607-786-8125, ext. 6583 (International) 

0 2000, Corning Incorporated 



st. 

' • 1996 Women in Technology award becipient, 
moved on to other opportunities wi hin Jones. 
Gaillard operated the department as a separate 

business to ensure cost effectiveness when develop-
ing budgets and tracking all operating expenses. She 
hired and trained five associates, determined net-
work architectures and vendor selection, and moni-
tored plant construction. 
Fiber was just making its entrance in the cable in-

, «Ai dustry. "I helped formulate fiber and RF deployment at 
Jones Intercable, and proposed cable phone specifica-
tions and digital video distribution," Gaillard explains. 
She also developed technical training skills and 

taught classes to employees, including basic cable 

• v....» ir I-
' *.» 

Gaillard and her husband Michael enjoy the outdoors near their 
cabin in the Rocky Mountains. 

Early career: Jones provided Gaillard with opportunities 
to advance from manager of design and drafting to 

formulating fiber and RF deployments. 

lo 
WOMEN IN CABLE 

& TELECOMMUNICATIONS 

Women in Cable & Telecommunications Salutes 

Margaret Gaillard 
2000 Women in Technology Award Winner 

Thank you for for the example of your hard work, 
determination and intelligence. 
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"Those who love the cause are those 
who love the life which has to be led 

in order to serve it." 

-Simone Weil 

Please Join Us In Honoring 
Margaret Galliard 

DIRECTOR OF TECHNICAL OPERATIONS 
AT&T BROADBAND 

O CommScope 



design, advanced design and a ven-
dor-of-the-month program. "All de-
partments had the opportunity to 
gain detailed technical knowledge of 
various new and existing vendor 
products," she says. 

"Remember the skills 
we use in our industry 
are not taught in a 
classroom." 

—Margaret Gaillard, 

AT&T Broadband 

Gaillard also conducted technical 
and professional training programs 
for other companies, including New 
Brunswick Telecom and Northern 
Telecom. 
Roger Seefeldt, president of 

Telecommunications Architects, a 
headend system integration firm in 
Denver, was Gaillard's boss at the time. 

"She was a fun, energetic type of 
person, with a strong work ethic and 
good leadership skills," Seefeldt re-
calls. "Margaret was willing to take • 
on the responsibilities to find alter-
native solutions, and then present 

them to the group. 
One of her attributes 
was being able to 
translate technically 
related issues to 
other business associ-
ates so they made 
sense to the group." 

Industry 
involvement 
Gaillard has been a 

member of SCTE since 1989 and an 
active member of the SCTE stan-
dards subcommittees, notably de-
sign, construction and fiber. She also 
has been a presenter at various 
SCTE seminars. 
A member of WICT, Gaillard is a 

frequent presenter at the Rocky 
Mountain WICT Chapter technology 

workshop, and conducts analog and 
digital training. 
"My portion of the workshop takes 

about one day, during which I also in-
clude field trips to loca headends or 
the DMC (Digital Media Center at 
AT&T Broadband)," shz explains. 

Courtney Cowgill, president of 
WICT's Rocky Mountain chapter, is a 
big fan of Gaillard's. "Margaret is a 
wonderful person and supporter of 
women and WICT," Cowgill says. 
"Margaret firmly believes that all 
women must become familiar with all 
forms of technology. Ev-≥ry time Mar-
garet teaches at the RocAy Mountain 
WICT technology workshop, she is 
rated the best presenter. She takes 
technology that appears too intimidat-
ing and complicated for the nontech-
nical attendee and makes it easy to 
understand." 

Gaillard has also founi time to be 
involved in P.E.O., a philanthropic 
and educational organization, where 
she has been treasurer and active in 
several committees. > 

CONGRATULATIONS TO 

MARGARET GAILLARD 
As A RECIPIENT OF THE 

2000 W OMEN IN 
TECHNOLOGY AWARD 

YOUR FRIENDS AND 
COLLEAGUES AT 

TRILITHIC 
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ANTEC is proud to join 

Communications 

Technology Magazine in 

honoring Margaret A. 

Galliard of AT&T 

Broadband as this year's 

recipient of the Women in 

Technology Award. 



Still, Gaillard says she regrets not 
being more involved with the SCTE 
and WICT. 
"During the rollout of 500 digital 

headends at AT&T, 1 had to delay any 
outside involvement to get the job 
done. Maybe now is the time to be-
come more involved," she says. 

Personal life 
Gaillard has been married to hus-

band Michael for 15 years. She de-
scribes him as "a house-husband who 
does all the things I hate to do." She 
says she's been fortunate to achieve 
professional success, work in a dream 
job, and to be able to support both of 
them. They have a three-year-old Bas-
set hound named George. 
"With a husband and a dog, who 

needs kids?" she asks. 
Gaillard's outside interests while 

growing up included hanging out at 
motorcross tracks and riding motorcy-
cles, although she never raced. 

"I was too much of a kamikaze and 
would take things to the edge," she 

says. She eventually gave up skiing for 
this very reason. 

Gaillard does, however, own an 
ATV, with her husband's blessing. "It 
has four wheels and should be safe," 
she jokes. 
The couple owns 85 acres in Col-

orado's Rocky Mountains, located be-
tween Cripple Creek and Canyon 
City, where she usually drives her 
ATV. The property came with a log 
cabin although Michael recently 
completed an addition, doing much 
of the construction while Gaillard 
was working in Denver. She de-
scribes the cabin as her retreat from 
work, although she admits to taking 
her cell phone with her. 

"I would like to thank my husband 
for all the support he has given me 
over the years," she says. "1 promise 
to spend more time with him when I 
retire. My personal goal is to retire 
before the age of 50 and be a Wal-
Mart greeter. The job requires no de-
cisions, is low stress, and has a 
benefits package." 

A tribute 
Margaret Gaillard has been a rising 

star within the technicál cable TV 
community for nearly 4".0 years. 

"Although my job is .ast-paced and 
high stress, I enjoy every minute of 
it," she exclaims. "I get paid to play 
with new technologies end solve prob-
lems. It's a dream job." 

Gaillard is a woman ivho provides a 
clear message that anyone in cable can 
enjoy their job and that there are al-
ways opportunities for women to suc-
ceed. I have known Ma garet 
personally for 17 years end she truly 
is an inspiration, a tech ical leader, 
and a nice, funny lady. 

Please join me in costgratulating 
Margaret Gaillard, a great role model 
and very deserving candidate, as this 
year's Women in Technology award 
winner. CT 

Sally Kinsman is TNS program manager 
for Motorola Broadband Communica-
tions Sector and was the recipient of the 
1999 Women in Technology Award. 
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congratulations 
argaret A. Gaillard 

of Technical Operations 

MT Broadband, 

2000 Recipient of the 

Women in Technology Award. 

Motorola salutes your outstanding leadership. 
fr4 

MOTOROLA 

800.523.6678/215.323.1000 www.motorola.com/broadband 
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Margaret 

Your commitment to technological 

excellence and innovation inspire 

those of us who work with you 

and help bring the interactive 

experience home to everyone. 
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Emergin Technologies 

All New High-
Concept Topics 

Attend SCTE's 

Conference on Emerging 

Technologies for cutting-

edge discussions about the 

latest advances in broad-

band technology. From 

node sizing to content-on-

demand (COD) to the 

networked home—ET 

2001 provides the defini-

tive word on new tech-

nologies from top industry 

leaders. 

Sessions include: 

• Hey,You With the Big Node! Moderated 

by Ted Hartson, Scottsdale Television Labs 

• Enabling On-Demand Program 

Delivery—More Than VOD. Moderated by 

Nick Hamilton-Piercy, Rogers Cable Inc. 

• The Networked Home: Unfolding the 

Future. Moderated by Roger Brown, CEO 

Magazine, and columnist/author Leslie Ellis 

• Fast-Forwarding Live Video—Cable's 

Challenges and Opportunities. Moderated 

by Steven Johnson, Time Warner Cable 

Plus, industry predictions by keynote 
speaker Daniel Burrus, leading 
technology forecaster and futurist. 

wasource sponsored by Viasource 

January 8-10, 2001 • New Orleans 

Register Onsite 
Visit www.scte.org 
for updated conference information 





Upstream Power 
Measurements: 

watt up, pnr9 
By Ron Hranac and Mark Millet 

In this sequel-of-sorts to their Septem-

ber article on downstream power mea-

surements, the authors take a look at 

upstream digitally modulated carrier 

power measurements using a proce-

dure known as the zero-span method. 

In the September 2000 issue of Com-
munications Technology (page 114), we 
discussed the proper way to use a 
spectrum analyzer to measure down-
stream digitally modulated carriers. As 
we pointed out in that article, the 
noise-like characteristic of those carri-
ers means care must be taken when 
performing amplitude measurements. 
Fortunately, much of today's available 
test equipment includes automatic 
digital channel power measurement 
capability in the equipment's operating 
software, firmware or hardware. Fur-
ther simplifying downstream digitally 
modulated carrier amplitude measure-
ment is the fact that the majority of 
those carriers are on continuously, just 
like downstream TV channels. 
Upstream digitally modulated carri-

ers are another story altogether. Most 
are bursty in nature, which means 
they're on only when a given in-home 
device actually is transmitting. This 
lack of continuous carriers makes 
measuring upstream levels challeng-
ing, to say the least. 

One method that many use is to 
take a spectrum analyzer, tune it to 
the carrier frequency of interest, put 
the analyzer in max hold, and wait for 
the bursty upstream carrier to "paint" 
a display of its apparent amplitude. 
This is not a good way to measure up-
stream digitally modulated carriers. 
More on this later. 
Given the so-called long-loop 

automatic gain control (AGC) 
operation with regard to most up-
stream digitally modulated carri-
ers—especially cable modem 
signals—you might be inclined 
to wonder why it's even necessary 
to be concerned with their ampli-
tude. In the case of cable modems, 
the headend's cable modem termina-
tion system (CMTS) manages cable 
modem upstream levels for every 
modem in the system. A CMTS 
that's compliant with Data Over 
Cable Service Interface Specification 
(DOCSIS) will keep all modems to 
within about 1 dB of each other, un-
less configured to do otherwise. 

Accurately measuring 
upstream carriers 

If you want to do some rou-
tine measurements to verify 
proper operation, you really 
need to make certain you're 
measuring the levels accurately. 
For instance, it would be nice to 
know that you're not overdriv-

ing your system's upstream lasers. 
Overdriving lasers often causes clip-
ping. The inevitable result of laser 
clipping is reduced data throughput 
because when a laser clips, nothing 
gets through. Why? During the time 
clipping occurs, a laser has no optical 
output. Cable modems may tolerate 
this to a certain extent because miss-
ing data may be retransmitted, but 
services such as voice-over-Internet 
protocol (VolP) telephony don't live 
well in this environment. One —sult 
is dropped syl—les — words, and — 
haps even dropped calls! This would 
not be good if someone were trying to 
place a 911 call. 

So, how do you go about accurately 
measuring a cable modem's bursty up-
stream digitally modulated carrier? 

Step one 
I.trst, you'll need a spectrum analyz-

er that supports sweep settings in the 
80 microsecond (psec) range. Most 
cable TV spectrum analyzers are capa-
ble of this sweep speed. After it has 

Photo Courtesy Agilent Technologies 12100 CTB5 
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After tuning to the upstream digitally modulated carrier's known center frequency and setting your 
analyzer to zero-span, you should see a display similar to this. 
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Adjust the reference level control to place the upper part of the signal in the top graticule, and po-
sition the trigger line accordingly. 
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Step tuvo 
Adjust the sweep to 80 psec. You 

should see a display similar to Figure 2 
(page 66). Position the trigger line so 
that it's about halfway between the 
highest and lowest parts of the dis-
played signal. 
Now adjust the reference level con-

trol so that the top part of digitally 
modulated carrier is in the top gratic-
ule, and move the trigger line up or 
down as necessary until you get a dis-
play like that in Figure 3 (page 66). 

Notice the part of the signal that oc-
cupies the first two or three horizontal 
divisions in the upper left of the figure. 
Here it appears to have a sine wave 
component. This is the preamble. Turn 
on and position a marker about 7/8 of 
the way into the preamble. 
A quick side note here: The pream-

ble you see on your signal may have a 
different width than what's shown in 
Figure 3, depending on the upstream 
channel's bandwidth and data rate, 
modulation format and DOCSIS burst-
profile configurations. 

In this particular example, the mark-
er amplitude indicates +31.07 dBmV. 
To validate the accuracy of this proce-
dure, we compared it to an Agilent 
HP89441A vector signal analyzer and a 
Boonton burst power meter, and found 
the zero-span measurement of the pre-
amble's amplitude to be within 1 dB of 
the entire packet's true burst ampli-
tude. 
Another side note: If you find the pre-

amble to have a significantly lower am-
plitude than the rest of the signal, you're 
using an RBW setting that's too narrow 
for the DOCSIS channel width in use. 
Incorrect RBW may cause problems if 
adjacent carriers are present, as well as 
affect the accuracy of the measurement. 
The following Web site describes a pro-
cedure for measuring upstream carriers 
under adjacent channel conditions or if 
the chosen RBW is too wide and is let-
ting too much noise into the channel 
under measurement: www.cisco.com/ 
univercd/ccitd/doc./product/cable/ 
cab_rout/cr72hig/cr72cnrf.htm 

Other measurements 
Besides the amplitude of the up-

stream digitally modulated carrier, 
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ICTV Broadband 

ICTV, the leader in true broadband delivery for cable TV, provides maximum 
control over every element of the cable experience. Currently offering 
the only true streaming broadband solution in the industry, ICTV provides 
remarkable results that begin at the head-end of your cable system.. not 
the box. This eliminates costly truck-rolls and expensive upgrades 

can concentrate on providing the best customer experience 
generating revenues you never thought possible. 

Visit ICTV at this year's Western Cable Show 2000, November 29th-30th 
to experience the only true broadband solution that puts you at the head-end 
of broadband TV. Booth #4131 West Hall, Los Angeles Convention Center. 

For more information about ICTV call us at 408-364-9200 
or visit our website at vwvw.ictv.com. 

www.ictv.com 
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what else can you determine from the 
zero-span measurement method? Go 
back to Figure 1 (page 66). That panic-
ular measurement was done in a lab 
environment, which is why the noise 
floor is so clean. The first and third 
spikes in that figure are bandwidth re-
quest packets, and the second and 
fourth spikes are 64-byte ping packet 
returns. Figure 4 (page 68) shows 
1500-byte ping packet returns, along 

Proven 

with bandwidth request packets. Both 
of these examples are from a 3.2 MHz 
bandwidth, 16-QAM (quadrature am-
plitude modulation) digitally modulat-
ed carrier. 
We stated earlier that a max hold 

method is not a good way to measure 
the amplitude of upstream digitally 
modulated carriers. To see why, look 
at Figures 5 and 6 (page 68). They 
show signals from two cable 
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We have the best 
connections in the world. 

And we're not even in show business. 
If you think films, broadcasts and music can be inspiring, wait until you see the exciting new capabilities that 

are possible with Global Crossing, the world's most robust network: 

• A fast, secure, seamless global network built with high-performance Optical Internet solutions from Nortel Networks.TM 

• The most advanced fiber-optic technology supporting the production, encoding and transmission of films and other rich content. 

• The bandwidth and reach necessary to enable efficient, streamlined distribution processes. 

• ATM and other IP-based applications for easy access to live video broadcasts. 

• The ability to deliver digitized music and content to retail and other field locations throughout the world. 

Solutions by 
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The ability to reach the world. 

The capacity to change ir." 
www.globalcrossing.com NeRTEL 
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you might be inclined to think all of 
your modems were operating too high. 
Conversely, if you were looking for one 
particular low level modem, the normal 
modems' signals would mask the lower 
signal level. 
Look more closely at Figures 5 and 

6 (page 68). The difference in the 
spacing between the bandwidth re-
quest packets in the two figures is 
caused by the contention-based nature 
of multiple remote cable modems op-
erating in the same network. Differ-
ences in the spacing between the ping 
packet returns are a function of packet 
size and the system's upstream chan-
nel usage. These conditions are nor-
mal. In fact, two ping packet returns 
may be so close together that they 
might appear on some spectrum ana-
lyzers to be one big packet with a 
slight amplitude change about halfway 
through the packet. This, too, is nor-
mal, and merely indicates the up-
stream channel is 100 percent 
occupied during the time period 
you're observing. 

Real-world conditions 
Figure 7 (page 70) shows condi-

tions in a real two-way plant. Here 
you can see one bandwidth request 
packet and one ping packet return. 
You also can see a lot of noise, in-
cluding impulsive noise. The differ-
ence between the packet and a 
nearby noise spike is only about 12 
dB, clearly below the 25 dB DOCSIS 
spec. You may count on this particu-
lar packet being dropped in real-
world operation. In general, if 
in-channel impulse noise comes 
within 25 dB of the packet's peak 
amplitude, the hybrid fiber/coax 
(HFC) network technically is not 
DOCSIS-compliant. This condition 
may cause lost packets. 

If the noise is during the preamble, 
it generally will force the CMTS to 
not receive it, while if it is during 
the data section, it will either cause a 
correctable or uncorrectable forward 
error correction (FEC) error. If the 
error is uncorrectable, the packet is 
lost entirely. 
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KLUNGNESS ELECTRONIC SUPPLY 

We do have.. 

Everything else.  

so we don't carry satellites or TVs, but for everything in between, call KES. 

• From earth stations to set-top boxes. 
• you'll get your gear when you need it. 

• with the technical know-how to back it up. 

Distributors for DOCSIS Compliant Cable Modems 
The Broadband Integration Experts. On Time. On Budget. On Call. 

1-800-338-9292 www.ccikes.com 
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it's beyond the PC. 
it's Interactive TV. 
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Ever try to drive a square peg into a round hole? 
Then why force PC-centric applications into the TV? 

Canal+ U.S. Technologies provides advanced 
software products that enable network operators 
and broadcasters to deliver secure interactive 
services over digital cable, satellite and terrestrial 
networks. Our MediaHighway' technology enables 
shopping and VOD to personalized music and 
enhanced sports — an applications portfolio 
designed specifically for the TV - speeding your 
time to revenue. 

Need interactive TV...now? 

Call Canal+ U.S. Technologies 877-385-7338 or 
check us out at www.canalplus-technologies.com 
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The BroadBandwagi n: 

Applications Galore To Appear 
At This Year's Western Show 

By Monta Monaco Hernon 

Or
ig
in
al
 p
ho

to
 ©
2
0
0
0
 P
h
o
t
o
n
s
 

Now that broadband technology 

has a foot in the door of homes and 

businesses, vendors and cable 

operators are focusing on the appli-

cations that could drive up penetra-

tion. With that in mind, this year's 

Western Show will be filled with 

ideas for value-added services and 

the latest in management tools. 

Broadband is not jusi for providing 
high-speed access to the Internet 
anymore. 

1 hats the message that wit permeate 
the California Cable Television Associa-
tion's (CCTA) Western Show (November 
28 to December 1), this year. Exhibitors 
and presenters will showcase advance-
ments in technology, but also will high-
light razzle-dazzle applications that could 
become value-adds and attract subscribers. 

"For cable modems, the first 5 percent 
penetration is easy to get," Fred Stefany, 
COO of Zatso.com, says. "These people 
want speed and always-on capability. Beyond 
that it is a tougher sell." ' 
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PULLING TOGETHER 

US Electronics and ICX are now ONE! 

e--- electronics 
Everyone wins when we pull together - especially our customers. US Electronics and ICX have 
merged to expand the world of wireless remote technologies for the subscription broadcast 
market, OEM suppliers, home audio/video equipment and web-based applications. Need a 

wireless solution? US Electronics has the answer. 

Come see the NEW US Electronics at The Western Show - Booth #1547. 

uselectronics.com 



Stefany's company currently offers 
personalized newscasts over the Inter-
net at no cost to the end-user. 
"We have 200 new local video sto-

ries per day that people can get," he 
says. "This is a great way to use cable 
modems. Cable companies don't have 
to use film trailers to show off the 
benefits of high-speed access. Person-
alized newscasts are a great applica-
tion to help drive broadband 
deployment." 
He adds that while Zatso.com will 

not have a display at "Broadbandwag-
on: The Western Show" this year, 
Roger Keating, Zatso.com's president 
and CEO, will speak during the Ple-
nary General Session, "Streaming to a 
Home Near You," on November 28 
(3:30 p.m. to 5 p.m.). 
The company is working on making 

its personalized newscasts the "killer 
app" for set-top boxes and interactive 
television as well. Beta tests are in the 
works and talks with "most of the 
major MS0s" are underway. 
"We are trying to be provocative 

and show what can be done. Swap-
ping out boxes is not going to drive 
the rate of adoption of interactive tele-
vision. Thinking about cool new ap-
plications can," Stefany says. 

Emphasis on applications 
For the eighth year, CCTA and Ca-

bleLabs together are running a sec-
tion on the show floor called 
CableNet that typically highlights 
technology coming down the pike. 
This time, however, the exhibit—with 
the theme, "What's Next?"—has a 
new look. According to Mike 
Schwartz, senior vice president of 
communications at CableLabs, more 
of the 10,000 square feet looks like an 
actual home, office or retail store, re-
placing many of the stand-alone 
pedestals that dominated in years past. 

"This stuff is reality now so people 
should see it in a [real] environment," 
Schwartz says. 

Like Zatso.com, some of the Ca-
bleNet 2000 participants believe appli-
cations are the key to driving up 

subscribership for broadband services. 
For example, IBM will show how its 
Hot Media Interactive TV Solution 
will allow viewers to purchase items 
they have just seen advertised. 
Redback Networks, on the other 

hand, is using its space at CableNet to 
demonstrate the fruits of its partner-
ship with Portal Software, Inc. and 
Inktomi Corp. A system using tech-
nology from all three companies allows 
for the instantaneous provisioning and 
billing of value-added broadband ser-
vices. This means a subscriber would 
be able to click on an icon advertising a 
video clip for a certain price. If he or 
she agrees to pay, the program will be 
delivered in the correct bandwidth and 
the amount due added automatically to 
the next monthly bill. 

"This eliminates the Internet side of 
the equation where the provider can't 
guarantee the quality of anything. 
They can guarantee what is available 
on their own network," says Chris 
Johnson, Redback's director of cable 
marketing. 

Like many CableNet participants, 
Redback also has its own separate 
booth, where it will feature its man-
aged access solution. This solution 
configures the correct bandwidth, se-
curity features and services, depend-
ing on who is using a modem. 
Separate people with different ac-
counts may use the same computer, 
and a virtual private network (VPN) 
may be opened concurrently with the 
regular Internet. 
"Our system allows you to set up 

another connection route and choose 
a different connection speed . . . It 
gives the service provider the ability 
to figure out who is behind the 
modem and to dynamically set up 
bandwidth and security for that par-
ticular person," Johnson explains. 

Scientific-Atlanta also says it will 
make an effort this year to show how its 
Explorer series set-top boxes can enable 
cable operators to deliver multiple inter-
active TV applications. They should 
think about subscribers being able to 
order pims through their television and 

being able to offer up a chine that re-
members program prefer ces and tapes 
a show without any pro ting. 

"In the past, our solu on has been 
more hardware-focused, says Dave 
Davies, director of strate ic planning 
and business developme t, Subscriber 
Networks, Scientific-AU nta. "Given 
that by the end of the y r we should 
have four million digital set-top boxes 
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Your customers don't care what it takes 
to deliver dependable broadband services. 

Thanks to Tollgrade, they don't have to. 
The only thing subscribers do care about is that they 
get service — good, fast, dependable and affordable. 
The rest is up to you. 

So, when it comes to making sure your service is 
what it should be, you've got to do your part to manage 
your network to minimize or completely avoid the 
impact of problems associated with service interrup-
tion. The best way to do that is to install a state-of-the-
art system to allow you to know what's going on at all 
times in your outside plant. 

Tollgrade's LIGHTHOUSES Cable Status Monitoring 
System provides a solid foundation for effective 
network management. 

The LIGHTHOUSE system, consisting of host 
software, a fully SNMP-manageable headend controller, 
and a broad range of power supply and node 
transponders, enables you to save time, money and 
resources by providing a real-time view of your system 

® LIGHTHOUSE is a registered trademark 
of Tollgrade Communications, Inc. 

at all times. LIGHTHOUSE monitors the critical 
components of the outside plant distribution network, 
including standby power supplies, fiber nodes and 
amplifiers, to help operators identify faults and direct 
repairs before service is disrupted. 

At lbllgrade, we've been dedicated to testability 
and status monitoring over the past 12 years. Network 
assurance is what we do and who we are. 

Find out how to identify network problems before 
they affect your customers. Stop by Booth #1021 
at The Western Show, Nov. 28-Dec. 1, in Los Angeles. 
We'll welcome the opportunity to tell you about the 
latest in LIGHTHOUSE cable status monitoring. 

4"••• 

im••• • • • • 

•  
Tollgrade's LIGHTHOUSE Cable Status Monitoring System. 

TOLLGRADE 
Network Assurance Simplified. 

Tollgrade Communications, Inc. • 493 Nixon Road • Cheswick, PA 15024 • 1-800-878-3399 
www.tollgrade.com 



deployed, we are in a position to help 
our customers drive applications into 
our networks . . .We are showcasing 
the ability to deliver these multiple 
applications and to help MSOs [multi-

ple system operators] drive revenue 
and lower subscriber churn." 

Scientific -Atlanta does have a new 
product, the Explorer 6000, that 
serves as a home "gateway," delivering 

Solve Cable Modem 
DVOD Headend 

Hack Space Problems 
High Uirty 

$5200 ws, 
44.00 MHz IF Input; 88 to 857 MHz RF Output 

4 independent frequency agile Upconverters in 1U 

Remote Control via RS232/RS485 or optional SNMP 
(10Base-T Ethernet) 

Exceeds requirements for DOCSIS Cable Modem 
Deployment & MPEG2 Digital Video Transport 

Front Panel RF & IF monitor points 

Standard 110 to 240 VAC (50/60 Hz) or optional -48 VDC 
power supplies; redundancy optional 

FLASH memory for fast, easy user software updates 
(via Internet) 

-\Nc}c/v\. 
WAVECOM 
ELECTRONICS INC. 

222 Cardinal Cres., Saskatoon, Canada S7L 6H8 
ph: (306)955-7075 fax: (306)955-9919 

email: sales@WaveCom.ca web: www.WaveCom.ca 

CISCO SYSTEMS 
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Cisco, Cisco Systems, the Cisco Systems logo 
and the CISCO Systems New World Ecosystem 
Logo are trademarks of Cisco Systems, Inc. or its 
affiliates in the U.S and certain other countries. 

Visit us at the Western Show, booth #4225 
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Showing Our 
Sensitive Side... 

Model 
1205cm 
with 
sub-nanosecond pulse 
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5101 North 57th Street • Lincoln, Nebraska 68507 USA 
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kl ,e1 

•14.. 

panel, says he will remind participants 
that if a company plans for telephony 
"right out of the box," it can bundle 
high-speed data with free calling min-
utes as a marketing tool. 

.t. 

His company will target the cable 
service provider market by integrating 
its telephony solution with set-top 
boxes. Net2Phone already has an-
nounced a deal with Scientific-Atlanta 
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If you're using poly-rope to pull 
fiber, you're getting burned And in 
more ways than one. 

In test after test, in both the lab and the 
field, poly-rope burned clean through plas-
tic conduit in a matter of seconds But, 
that's just where the real problems begin 

Once you start 
pulling fiber optic 
cable through 

damaged conduit Poly-Rope Pull 
you risk damag-
ing the cable too 
You also risk 

bringing your MULETAPE Pull 
project to a com-
plete standstill should the cable get stuck 
in the damaged conduit 

With each pull of the poly-rope, the jagged 
edges of the damaged duct gnaw at the 
cable, stripping the jacket, damaging the 
cable core, and applying excessive tension 
to the fibers. All that strain makes the 
fibers susceptible to micro bending and 
failure 

Now EVERYBODY gets burned — the 
contractor, the cable manufacturer, and 
the end user. 

Don't get burned. Get MULETAPE 

Prelubncated MULETAPE is manufac-
tured with low-stretch polyester that dis-
tributes heat evenly across its wide, flat 
profile That means it glides effortlessly 
through plastic conduit — even at 90° 
bends — with virtually no burn-through 

MULETAPE's low-stretch design also 
prevents "snap back," which occurs when 
a rope under high tension elongates and 
either breaks, or snaps back — often 
injuring the installer. 

So, before you reach the end of your 
rope, try MULETAPE or DETECTABLE 
MULETAPE on your next pull Protect 
your cable, your duct, your crew, and 
your reputation 

Call today for a free sample. 

(et NEPTCO 
30 HAMLET STREET, P.O. BOX 2323, PAVVTUCKET, RI 02861-9803 

800.354.5445 www.neptco.com 
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number both as a way t 
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payment would go to N 
which would share the 
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"This will allow them 
its from broadband," Bar 
Look for the Scientific - 
Net2Phone's booth on th 
Other companies also 

their products, in part, as 
cilitate telephony. Com2 
will have its new DOCSI 
gle-chip cable modem o 
Western. According to E 
Com21's vice president o 
ucts division, the single-
not only will bring down 
also will require the use 
for the system because it 
To be a telephone provid 
company has to be sure 
lifeline services even if th 
power supply goes out. 

"Cable companies hay 
ing around with the idea 
the necessary power for 
through coax," Rashid sa 
ing that the lower the po 
ment, the better. The sin 
product also allows for fi 
placed directly on the m 
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r third guar-
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as a way to 
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e monthly 
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a way to fa-
, for example, 
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less power 
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Network management 
MSOs certainly want t know they 

will be able to troublesho t adequate-
ly so they can ensure the are deliver-
ing quality broadband se ices. 
Network management sy ems, there-
fore, will get big play on e show 
floor this year. 
Micromuse has a new ersion of 

Netcool Visionary. What different 
about version 1.5 is that i is fully in-
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HFC NETWORK TELEPHONY OUTAGES 

DROP AND CUSTOMER 

PREMISE PROBLEMS - 56% 

80 100 

Distance and 
\ Performance. 

Without 
Failure. 

RE I DIGICON CONNECTORS I NETWORK INTERFACE UNITS I 

Like the long distance runner, the risk of failure 
dramatically increases as you get closer to the finish. 
The same is true with your digital network. A majority 
of network failures happen in or near the home. 
In fact, more than half of all service calls can be traced 
back to the drop or customer premise. Contributing 
factors range from faulty connections and product 
failures to components that just don't meet required 
specifications—not to mention the effects of extreme 
temperature fluctuations, transient voltage, and 
"crosstalk" between separate digital signals. Quality 
components will perform... especially when they're 
tested as a system. ANTEC's Integrated Digital Drop 
System (lDDS) can help you reduce service calls and 
deliver reliable digital TV, phone and internet services 
with uninterrupted clarity around the clock. So like the 
runner, you can go the distance and finish strong. With 
SERIOUS TECHNOLOGY FROM ANTEC: 

1.800-FIBER-ME WWW.ANTEC.COM 

ANTEd:'. 
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ELECTRONICS 
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DTMF Override 
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ELECTRONS 
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www.monroe-electronics.com 
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Your source A/Y switching and control products. 

Feature-Rich Graphic Billboard System 

* modem & network card included (TCP/IP access) 
• simple to use FROM/TO date/time scheduling 
• hundreds of supplied background images 
• sound playback and Leightronix control options 
• weather instrument option plus more ! 

"Call us regarding video GIZMO" 

800-922-9200 
www.megahz.corn • engineering e megahz.corn 

MEGA HERTZ 
Established 1975 
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"Unique" Products For the 21st Century! 
Oregon. Arizona. Colorado. Texas. Missouri. Ohio. Pennsylvania. Georgia. Florida. New Hampshire 

tegrated with the Netco 
er and the company's fl 
Netcool Omnibus. The 
time fault monitoring s 
gathers information fro 
The results may be vie 
part on a graphical inte 
the network operation c 
cable headend. 

"Cable operators in t 
deregulation also are o 
and Internet service," 
vice president of marke 
cromuse, says. 
"The beauty is we mo 

in the infrastructure un 
those systems." 
NetCool Visionary ad 

ity of monitoring simple 
management protocol (S 
and allows the results to 
the same event screen. 
"We expect this produ 

an enabler of sales of the 
cool suite into the cable 
cause they require this i 
Birkhead explains. 
Other network manage 

tems include C-COR.net 
vergence platform that i 
network management te 
customer care and billin 
pinpoints the source of a 
who is effected. 
C-COR.net has a multi 

demonstration at Westeni 
lustrate how COR-Conve 
playing out as part of the 
er Integrated Services Ma 
System pilot in Tampa, F 
ject has involved 900,000 
receiving high-speed data 
tainment services. 
"The solution is intend 

with Time Warner's busi 
able to accommodate ness 
plications that are not pa 
ness fabric today," Carrie 
C-COR.net vice president 
band management engine 
Aside from its network 

system, C-COR.net is intr 
new addition to its transir 
uct line. The 1550 nm Ex 
Modulated DWDM Forw 
Transmitter will help net 
port digital video, high-sp 

I object serv-
ship product 
tter is a real-
tem, which 
200 devices. 
d in full or 
ace screen at 
nter or the 

e era of 
ering voice 
an Birkhead, 
ing for Mi-

itor devices 
rlying all of 

the capabil-
network 
MP) devices 
e read on 

t to become 
entire Net-
ndustry be-
formation," 

ent sys-
COR-Con-

egrates 
nology with 
systems. It 
outage and 

edia 
that will il-
gence is 
Time Warn-
agement 
. This pro-
subscribers 
and enter-

d to grow 
ess and be 
service ap-
• of the busi-
acker, 
f broad-

ring, says. 
anagement 
ducing a 
tter prod-
malty 
d Path 
rks sup-
ed data 

132CT12100 



Extending The Work-Life Of 
Drop Cable Well Into The Future... 

Clearly identifiable by its unique golden foil, BrightWireTM 

offers revolutionary anti-corrosive protection available in 

CommScope's basic drop cable configurations. tb, 

Our engineers took your concerns to the lab and emerged 

with this innovative treatment designed to protect the integrity 

of your drop plant while lowering operating and installation 

costs. 

• No more dealing with messy gels or floodants — BrightWire 
is a DRY treatment. 

• BrightWire is drop cable consisting of treated metal 
components engineered to effectively prevent corrosion. 

• Extensive field trials in harsh coastal environments show 
NO evidence of corrosion to date. 

Contact your CommScope sales representative today and 

see actual samples of drop cable treated with BrightWire versus 

standard untreated drop cable after the SCTE specified 144 hour 

salt fog spray test. The evidence is clear — BrightWire WORKS! 

te CommScope® 
Specify the GOLD Standard. 

How Intelligence Travels. 



Long considered the industry standard, CommScope's family of drop cable is now available 
with BrightWire-. This advanced anti-corrosion system is designed to deliver greater reliability 
and reduce a primary source of service calls for years to come. Make gold your new standard 
in drop cable to deliver years of reliable performance even in the harshest environments. 
BrightWire drop cable is available in several shielding types: 

Indoor 
• Flame retardant PVC jacket. 
• Meets NEC Article 820 Rating (UL Listed). 
• Available in reel or CommPak box (F6 only). 

Aerial 
• PVC jacket with integrated messenger. 
• Available in NEC 830 compliant configurations. 

Multipurpose 
• PVC jacket for use as a temporary drop or in various applications. 

Drop cables are available in the two most widely used sizes, 6 and 11, which will meet most 
of your needs. For longer distances, choose 11 due to the lower attenuation values. Drop cables 
feature copper clad center conductor and foam polyethylene dielectric. 

Standard Construction 6 Series 

F660BV-BW 

F660BVV-BW 

F660BVM-BW 

11 Series 

Fl 160BV-BW 

Fl 160BVM-BW 

TriShield Construction 
FllTSV-BW 

F6TSVV-BW FllTSVM-BW 
— en!   F6TSV-BW 

F6TSVM-BW 

4 
F6SSV-BW Fl1SSV-BW 

.1111111111111111111111111111111» — 1111t  F6SSVV-BW Fl1SSVM-BW 

F6SSVM-BW 

to CommScope 
Corporate Office 

1375 Lenoir-Rhyne Boulevard • PO. Box 1729 • Hickory, North Carolina 28603-1729 
Tel 828 324 2200 • 800 982 1708 • Fax 828 328 3400 • www.commscope.com 

CommScope Europe 5.p.r.l. 
rue de la Rouge Croix 6 • B-7180 Seneffe • Belgium 

Tel +32-64-52-19-11 • Fax +32-64-55-69-41 

OF THE 

2000 CormnScope, Inc of North Carolina • DP-0056-M • 12-00 



SOLVED, 
AND SOLVED 

RIGHT, 
W E CHOOSE 

HARMONIC. 

THE TOUGHER YOUR PROBLEM, 

THE HARDER WE WORK. 

IN Ice it, many companies provide broadband solutions. 
n fortunately, few of these solutions work the way 

they're expected to. Which is why more and more 

broadband service providers are bringing their 

4 architectural problems to Harmonic. Simply put, 

r solutions work, 24 x 7. 

WE DELIVER BROADBAND INNOVATIONS - 
FROM THE HEADEND ACROSS THE ENTIRE NETWORK 

Harmonic knows broadband networks inside and 

ut. Our world-class expertise in advanced fiber loe 

"tic networks and digital video systems helps 

rvice providers stay competitive and get to market 

aster with delivery of video, voice and data over 

roadband networks. 

At Harmonic, we'll do whatever it takes to solve your 
toughest broadband problems quickly. Our digital 
and fiber optic engineers are technically astute, highly 

responsive, and totally committed to developing 

innovative optical networking, digital video systems, 

and high-speed data solutions that work. 

No matter how difficult your broadband challenge 

may be, Harmonic can help solve it. For more 
information, visit www.harmonicinc.com. Or call 

us +1.408.542.2500. 

CALL US ABOUT YOUR TOUGH PROBLEMS IN: 

Optical Access Networks I Digital Video Systems 
IP Data Gateways I Network Management 
System Integration 

Smart Solutions for Broadband Systems 
Harmonic 
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If RIFOCS 520 Series optical power meters and test sets can withstand the 
onslaught of 4th and 5th graders, think of how they will hold up to the rough and 
tumble of your outside-plant personnel. 

• 5228 Standard Power Meter • 522B-HP High Power Meter 
• 5236-13/15 Standard SM Test Set (+27dBm max.) 
• 523B-13/15-HP High Power SM Test Set • Multimode Test Sets coming soon 

See us at: 
OFC 2001, March 19-21. Anaheim. CA. Booth 1610 

SO 9001 

Telcordia 

RIFOCS Corp. INT+1-805-389-9800 • Fax. INT+1-805-389-9808 • sales rifocs.com • www.rifocs.com 

Clean up that Headend!! 

• i. 

REDUNDANT POWER SUPPLY 
(POWERS 16 LNB's) 

drammmui  
12 CHANNEL 

POWER DIVIDER 

"Call us for all your Satellite Powering, 
Routing and Conversion products" 

800-922-9200 
www.megahz.com • engineering@megahz.com 

MEGA HER17 
Established 1975 

"Unique" Products Fo r th e 21 st Cen tury! 

Oregon Atizona Colorado. Texas. Missouri. Ohio, Pennsylvania. Georgia, Florida, New Hampshire 

ee ' QUINTECH 
Electronics and Communications Inc. 

transmission, telephony, video-on-de-
mand and pay-per-view services. 

Other new show features 
Given the new applications and the 

iiew fields that cable operators have 
open to them, CCTA this year is spon-
soring two one-on-one sessions with 
people outside of the industry 

"We just want to have excellent ex-
amples of corporate business as 
qable—increasingly through broad-

band and other means—goes into a 
ariety of business applications 
Itrough the Internet. We want to hear 
rom high-level CEOs who can talk 
bout the business environment for 
nternet software and cable and their 
ews of those worlds," Paul Fadelli 
CTAs public affairs director, says.,, 
According to Fadelli, on Wednesder 
ovember 29, Larry Ellison, chairman 
nd CEO of Oracle Corp., will be 
CTAs guest while on Thursday, No-
ember 30, John Chambers, president 
nd CEO of Cisco Systems, will be 
sked about what he sees as cable's 
tes to broadband. 
Because the Western Show is in Los 
ngeles again this year, CCTA also 
ants to explore how high-tech and 
ollywood content are converging. 

'In general, the synergies demonstrate 
hemselves throughout the show," 
adelli says. 
Specifically, Wednesday's "Hooray 

or Hollywood" is the venue. At our ier. 
eadline, the speakers for this sessio 
ad not yet been announced. 
In the end, whether it be streaming, 

pecialized programming, the ability 
to provision and bill, the Western 
Show this year is all about showing 
MSOs how the technology will work 
for them. Look to be surprised by he"' 
much already is available today and 
wowed by what vendors have in store 
for the future. CT 

Monta Monaco Hermon is contributing 
editor to Communications TechnoloT, 
She may be reached at 
mmhernon@earthlink.net. 
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VSA-800 
Series 

Broadband 
Products 

SERVICE 
ORKS 

Technology is changing... 

so is Viewsonics 

RESIDENTIAL AMPLIFIERS 
The VSA-600L Series is designed utilizing 

surface mount technology for bi-directional 

broadband systems and features bKV 

surge protection on all ports. 

I, 4, and 8 outputs 

SIGNAL SECURITY 
PRODUCTS 

The new Power Blocking, Locking 

Terminators" are designed for telephony 

applications that use power passing taps. 
Viewsonks Lockinatorim 

Gilbert compatible terminator 

SUBSCRIBER PASSIVES 
The Digital Plusi'l Series of splitters and 

couplers are designed to meet the 

modern network operator's need for 

isolation, intermodulation performance, 

voltage protection and high quality. 

Spliliers and Directional couplers 

APARTMENT AMPLIFIERS 
The VSA-800 series offers maximum gain 

and performance for use in high-rise 

buildings, shopping centers, universities 

and other high-density environments. 

Available in 750 or 870M H: 

TEST EQUIPMENT 
The handy Pocket Oscillator is part of 

our family of return test equipment. It is 

a high level, single frequency source 

used to evaluate the integrity of the 

return path and is available in customer 

specified frequencies and output levels. 

Pocket Oscillator 

Vre-------wstandics Inc. 
Share the Vision 
3103 N. Andrews Avenue Ext. 
Pompano Beach, FL 33064 

USA Toll Free: 118001645-7600 
Tel: 19541 97I-VIEW 184391 

Fax: (954) 971-4422 
Email: viewson@viewsonics.com 

Web: www.viewsonics.com 
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Can You Hear the Difference? 
By Jim Farmer 

So far in this series on intuitive ap-

proaches to digital television, we have 

talked about "Iossy" video compres-

sion. But there's another component 

of your program that needs to be 

compressed—your audio. 

"Lossy" video compression refers to the 
portion of the video that gets lost dur-
ing the process of doing the compres-
sion. The trick, of course, is to find a 
way to lose only information that the 
eye could not detect anyway. Moving 
Picture Experts Group (MPEG) video 
compression offers a toolkit full of stan-
dards for decompressing material, but it 
does not explain how to do the com-
pression. The thinking is that compres-
sion algorithms will improve with time, 
and yet be compatible with all decom-
pression circuits. We hope. There are 
also loss-less compression tricks, which 
we'll cover later in this series. 
But now we need to talk about the 

other part of the program, without 
which the video would be pretty use-
less. We have to have audio to go 
with the video, and that audio must 
also be compressed. 
We can get a lot of compression out 

of video—you end up with about 2 per-

cent to 3 percent of the bits you start 
with. Audio is not quite so nice. You 
can get down to maybe 7 percent to 8 
percent of the bits you started with. The 
ear is just too sensitive to allow much 
more compression than this, at least at 
the present state of the art. 
Remember that we are not going to 

make you a compression guru with 
this series, but we will give you an ap-
preciation of the basics. And we pro-
vide several references to other 
sources to take you further. 

What's in it? 
The audio compression used in 

the United States is AC-3, developed 
by Dolby Labs, the same company 
that gave you the noise reduction 
technology used for years in tape 
recording. The compression used 
with the digital video broadcast 
(DVB) transmission system in Eu-
rope is usually called MPEG audio 

1 2100 CTB7 



compression. It works on similar 
principles, but the two are not com-
patible. AC-3 is the same compres-
sion that you find in the famous, or 
maybe infamous, MP3 audio files, 
where MP3 is said to be a contrac-
tion of MPEG and AC-3 coding. 
AC-3 encodes the so-called 5.1 

channel surround sound, where the 
five channels are center (used for dia-
logue), front left and right, and rear 
left and right. The ".1" comes from a 
sub-low channel used to reproduce 
the lowest frequencies that are per-
haps felt as much as they are heard. 
There are a number of different ser-

vice types defined for AC-3 audio by 
the Advanced Television Systems 
Committee (ATSC): 
• Complete main (CM): dialogue, 
music and effects are included in the 
5.1 channels. The CM signal is con-
strained to using a maximum data 
rate of 384 kbps or less. 
• Music and effects (ME): dialogue is 
separate from the music and effects. 
Several channels of dialogue may be 
sent, and one selected to be com-
bined with the music and effects. 
This would be done where it is de-
sired to transmit several languages, 
for example. One set of music and 
effects are transmitted, and several 
dialogue channels are sent. 
• Dialogue (D): The dialogue to ac-
company ME. A single channel must 
use a bit rate of 128 kbps or less, 
and two dialogue channels must use 
no more than 192 kbps combined. 
Typically, the two dialogue channels 
would be used for two languages, 
for example, but would not include 
music and effects, which are sent on 
separate channels. 
• Visually impaired (VI): A narrative 
description of the video is sent. 
• Hearing impaired (HI): The dia-
logue may be processed for im-
proved intelligibility. 
• Commentary (C), voice over (V0), 
emergency (E), karaoke. 

A main channel, plus associated ser-
vices intended for simultaneous de-
coding, must use no more than a data 
rate of 512 kbps. 
The audio sampling rate used in 

BEICT1 2100 

ATSC implementations of AC-3 is 48 
ksps (thousand samples per second), 
locked to the 27 MHz system clock. The 
basic AC-3 channel sampling is done at 
a minimum of 16 bits and a maximum 
of 24 bits. AC-3 as defined by Dolby 
supports 32 ksps and 44.1 ksps sam-
pling as well as 48 ksps, but these are 
not supported in the ATSC system. 

The basic principle 
The audio in each channel is sam-

pled and converted to digital repre-
sentation. This is done many times 
each second by breaking the signal 
into blocks of 512 samples. At a 48 
ksps, each block lasts 10.67 ms, 
though later in the processing, more 
than one block may be combined 
when possible. When a transient 
sound is encountered, the block size 
is halved to improve the reproduction 
of the transient. (An example of a 
transient sound is a drum beat or a 
cymbal crash.) 
The block is taken every 256 sam-

ples, so each block overlaps the pre-
ceding and succeeding blocks by 50 
percent. This reduces the amount of 
compression possible, but is necessary 
because of the extreme sensitivity of 
the human ear to errors—an example 
of why audio compression is more 
complex than video compression. 
The basic principle behind both AC-

3 and MPEG audio compression—and 
this is really basic— is sub-band en-
coding. For each audio channel, the 
audio stream from 20 Hz to 20 kHz is 
digitized then filtered through a filter 
bank to determine the spectral content 
of the audio stream. 
You may have used audio spectrum 

analyzers in consumer electronics 
equipment that display the signal level 
in each of a number of frequency 
bands across the audio spectrum. An 
audio spectrum analyzer contains 
crude filters doing the same thing as 
the filter bank used in compression. 

Initially, the spectrum is divided 
into 93 Hz-wide bands, but later 
some bands may be combined again 
in the processing when they may be 
treated as one. The exact number of 
bands ultimately used depends on 
the characteristics of the audio. 

Analyzing spectral bands 
After the audio spectrum is • ivided 

into a large number of narrow ands, 
the contents of each are analy d. If 
during a particular block, no s nifi-
cant sound power exists in a b nd, 
then it is not necessary to tran mit 
any information regarding thai band, 
and we save bits. It is a well-k own 
principle about human hearin that a 
loud sound in one frequency nd 
will mask softer sounds in adj cent 
bands. So where we have a ba u d with 
high power, we don't need to ansmit 
softer sounds in bands that ar close 
to the loud one. Considerable ffort 
has gone into determining jus how 
much masking we get, and yo can 
find graphs published on the bject. 

It is often the case that the r can 
hear softer sounds in some ba ds 
near, but not necessarily adjac nt to, 
loud bands. But the ear does • t need 
a great signal-to-noise ratio in those 
bands. In this case, we can sa e some 
bits by encoding the signal in hose 
bands to lower resolution. Th t is, 
rather than transmit maybe 1 • bits per 
sample, we can get away with trans-
mitting perhaps 8 bits or som other 
smaller number of bits. 

Thus, we have several possi i ilities 
for handling each of the spect 1 bands. 
The encoder may not to trans it infor-
mation from a band, or it may ransmit 
it with lower resolution. It ma decide 
to combine bands or to combi e 
blocks. In each case, we save iits. The 
process of deciding what bits t • send is 
known as adaptive bit allocati n. > 
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Obviously, we must communicate 
the bit allocation to the decoder. 
There are two ways to communicate 
this allocation. With forward adaptive 
bit allocation, the encoder explicitly 
tells the decoder what the bit alloca-
tion is. This is preferable from the 
standpoint that the encoder has 
knowledge of just what the original 
signal was, so it can optimize bit allo-

cation. Also, as improved psycho-
acoustic models become available, 
they may be incorporated in encoders. 
This, again, is the principle that we 
allow improvements in encoding 
while preserving the functionality of 
the decoders in consumers' hands. 
The problem with forward alloca-

tion is that it requires extra bits to be 
transmitted, which works against opti-

Use One. 
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'10 e 

too\-Ist , 
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o 

The Sidekick. The test set of choice 

for over 100,000 communications 

technicians. Proven to identify and 
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Use one. You'll Understand. 

Look to the future. Look to Tempo. 
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Tem o 
800-642-2155 or 
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knows how well the encoder 
the proper bit allocation. If ba 
allocation does not yield good 
performance on a particular bl 
then forward allocation is use 

Other tricks 
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While adaptive sub-band en oding 
is the main way audio bit-rate educ-
tion is achieved, you have oth tricks 
at your disposal. It is not nece ry to 
transmit all frequencies on tw chan-
nels to achieve good location. ery 
high and very low frequencies o not 
help locate a sound, so they m y be 
combined between the variou chan-
nels and transmitted only onc . Where 
two channels have nearly the me in-
formation except for the phas you 
can force the phase to be corn on be-
tween the channels as long as he loca-
tion is not affected. These tric are 
called coupling strategies. 

Location refers to preservin the 
characteristics of sound that a ow you 
to locate the sound relative to here 
you are. Close your eyes and ave 
someone stand in front of or hind 
you, or to one side. When tha person 
speaks or makes any sound, y u can 
point to them even though yo can't 
see them. You know where th y are 
because your psychoacoustic ystem 
can differentiate sounds arrivi g from 
different directions. 
The object of a surround und 

system is to bring this expe ence to 
you in audio reproduction, hich is 
why we have five full sound chan-
nels. (The center, or dialogu , chan-
nel actually is used more to How 
proper location over a wide ange of 
places in the listening room Stereo 
is a huge improvement over mono, 
but only can locate sounds front 
of you. Surround sound giv s more 
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A Return RF Meter, a Spectrum Analyzer, 
a Return Maintenance Monitor. All with Remote Control! 

The RDU© is the Right Tool for the job. 
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70 dB Dynamic Range 
Integrated RF Switching 
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Video Output with Test Carrier Levels Monitor Screen: Impulse Noise Present 

The RDIJe is a new type of return test 
system. You "see" the live condition 
of the return spectrum and RF level 
in dBmV at the HE, from any 
subscriber's terminal. amplifier, tap 
or fiber node. 

The RDLI e2' provides a "live" 
visual display of Carriers and Level. 

Ingress, Noise, Impulse Noise and 
Common Path Distortion. 

With integrated RF switches. 
you select and monitor, a single node, 
a group of nodes or all the nodes in 
a Hub. 

Node configurations are created 

by you, insuring an intuitive, easy to 
implement Return Management 
System. 

RDLr's monitor the noise floor, 
where you designate. by frequency. 
The RDU  averages the energy and 
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wooded 

displays your benchmark I-NAN' 
number. 

You gauge the noise floor's 
condition from a simple, trackable 
number! 

I-NANe numbers judge return 
performance over time by node or group. 
I-NANc) is a flexible. cost effective 
tool for proactive maintenance of 
return networks. 

The RDUe provides frequency 
agile level cursors with a Delta in 
dBm V and a time/date stamp for cost 
effective engineering test operations. 

Poll your nodes, isolating the 
problems for immediate attention. 
The RDU'' is a tool for effective plant 

maintenance. 
Monitor your return system on a 

TV channel and on your computer 
terminals via a Cable or LAN Modem. 
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Imagine live return at Dispatch, 
Customer Service and Engineering 
computer stations for constant 

maintenance monitoring. 
The RDI.J` system opens the way 

to a logical, effective return operation. 

CABLE RESOURCES INC 

101 Christopher Street, 
Ronkonkoma. New York 11779 

FAX: 1-631-737-6228 

Call 1-800-537-9995 for 
Sales and Product Information! 
Visit us @ www.cricabletv.com 

RDU: Protected by one or more US patents and 
Patent Application including US Patent No. 5,956.074 
RDU 4 1997-99, Cable Resources Inc. 
ANS e 1997-99. Cable Resources Inc. 
I-NAN ..c.‘ 1998-99. Cable Resources Inc. 



of a sense of being there, by allowing 
sounds to come to you from all 
sides. (I wonder when they will add 
the third dimension...) 

It is interesting, though off the sub-
ject, to think about what properties 
of the sound are used to allow you to 
locate sound at all angles around 
you. Intuitively, you might expect the 
brain to use relative amplitude and 

phase of sounds arriving at each ear 
to distinguish where the sound origi-
nates. But this does not explain how 
you can differentiate sounds directly 
in front from sounds directly behind. 
This ability is thought to have some-
thing to do with the shape of the 
outer ear—it filters the signal in a 
way that allows the brain to locate 
sound. A lot of work has been con-
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Superior accuracy combined with easy operation make DisplayMax the ideal meter 
for both advanced technicians and new installers. From basic signal level reading to 

sophisticated ingress analysis, DisplayMax provides all the tests you need. 

Call today for complete OisplayMax specifications. 

1-800-569-6299 
The OA Thing Missing is he High Price 

sadeico 
Outstanding Value Since 1960 

Worldwide Call 1-201-569-3323 • fax 201-569-6285 • Sadelco. Inc. • 75 W. Forest Ave • Englewood. Ni 01631 • USA 
http://www.sadelco.com • e-mail: sadelco@aol.com 

ducted in recent years toward nder-
standing this filtering. 

A humorous conclusion 
Last January, I addressed a ffer-

ent type of audio compression used 
in IP telephony and elsewhere in our 
sister publication, CT Internat nal 
(then known as International able). 
This compression algorithm is called 
linear predictive coding (LPC , and 
essentially works by modeling 
sounds as being produced by carri-
er with certain modulation. It orks 
fairly well for speech but does not 
work well for music and othe 
sounds. While researching thi col-
umn, I ran across an interesti 
book that I was reminded of hile 
preparing this material. 
Michael D. Alder, a profess at 

the University of Western Aus ralia, 
has posted a book covering p tern 
recognition—An Introduction t Pat-
tern Recognition: Statistical, N rai 
Net and Syntactic Methods of tting 
Robots to See and Hear—on th 
Web. 1 He covers LPC in this ook, 
and in the introduction to tha chap-
ter makes an observation that s 
most apropos, and with whic this 
author heartily agrees: 

"Once the reader understa ds 
that this is desperation cit , and 
that things are done this ay be-
cause they can be, rather an 
because there is a solid ra onale, 
he or she may feel much ore 
cheerful about things. For 
speech, there is a theory t at re-
gards the vocal tract as a s - 
quence of resonators mad up 
out of something deforma le, 
and which can, in conseq ence, 
present some sort of justif cation 
for linear predictive codin . In 
general, the innocent begi ner 
finds an extraordinary em hasis 
on linear models through t 
physics, engineering and s atis-
tics, and may innocently lieve 
that this is because life is ener-
ally linear. It is actually b ause 
we know how to do the s s in 
these cases. Sometimes, it ore 
or less works."' > 
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Isn't it time you considered 
a CMTS/router architected for 

maximum QoS control? 

CableLabs 
Qualified 

CMTS/Router 

When best-effort traffic is no longer 
good enough, you need a next-generation CMTS router that 
allows you to classify and treat individual 

traffic flows. The award-winning 

Broadband Services Router- family 

delivers hierarchical per-flow queuing 

so operators can offer a wide range 

of residential and commercial services 

over shared broadband networks. 
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The BSR family offers: 
• Per-flow Quality of Service 
treatments 

• First Vendor for DOCSIS Li-based 

• Increased intelligence at the 
edge of the network 
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• Wire-speed forwarding 
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"The Source" 
For your Return Path Activation 

• Phillips (5-42MHz) 
LER,GNA,TNA,5RT 
• Motorola (5-40MHz) 
SJ,X,SX,MB,JLC,JLE,JLX 
• C-Cor (5-42MHz) 
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Multi Viewers 
• Ad Insertion 
Monitoring 
• Barker 
Channel 
• Program 
Guide 

• Headend 
Monitoring 
• Promotion of 
PPV Events 

Display up to 64 channels in real-time 
and color with graphic overlays. 
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And they say that RF engine ring 
is black magic! 

Additional references 
There are a ii umber of referenc s 

available on the subject of audio om-
pression. The basic specification 
ATSC A/52. The entire suite of A SC 
specifications is one of the best b r-
gains in the whole world of stan rds: 
you can download them for free om 
www.atsc.org. The problem with ead-
ing the specifications themselves s that 
they are not intended to provide nder-
standing of the principles, but ra er 
assume you understand what is g ing 
on, and that you need the gory d tails. 

Dr. Michael Isnardi of Sarnoff Labs 
is an outstanding teacher and w ter 
on the subject of compression. has 
presented several superb tutorial on 
the suhiect at the IEEE Consum r 
Electronics Society's annual co er-
ence—the International Confere ce 
on Consumer Electronics 
(www.icce.org). Unfortunately, 1 on't 
believe he is going to be presenti g at 
the 2001 conference—in a rare o-
ment of weakness, he agreed to c air 
the program committee. I have u ed 
several of his past presentations i 
preparing this material. If you ha e 
access to any of his writings, gra 
them and study them because he f-
fers invaluable information. 
The Digital Consumer Electro cs 

Handbook, by Ronald K. Jurgen Mc-
Graw-Hill, ISBN #0-07-034143- ), 
covers audio compression in a f irly 
understandable and readable m 
ner. The coverage is a bit brief, ut 
is useful. CT 

Jim Farmer is chief technical office of 
Wave? Optics, Inc. He may be reac ed 
at jofarmer@mindspring.com. 

Did this article help you? Let us kn w 
our thoughts. Send an e-mail to 
jwhalen@phillips.com. 

1 Adler, Michael D., An Introduc 
to Pattern Recognition: Statistic 
Neural Net and Syntactic Metho 
of Getting Robots to See and He 
September 19, 1997, http://ciip 
uwa.edu.au/-mike/PatRec/ 
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as Open Access 
G t You Lost? 

A Roadmap for Providing hoice Part 1 
By Bruce Bahlmann 

Open access weighs heavily on the minds of 

today's cable engineers. You know it's com-

ing, but what exactly does open access 

mean? Does it only pertain to high-speed 

data CHSD) services? How will you implement 

it, and what are the challenges? 

While the advent of open access 
promises to bring nothing but good 
things to customers, the challenges 
faced by vendors and broadband oper-
ators are extremely steep. In fact, 
many of the components required to 
completely implement an open broad-
band system do not exist yet. We'll 
spend the next three issues dissecting 
this thorny problem. 

What is open access? 
The basic concept of open access is 

to provide individual broadband cus-
tomers with a choice of service 
providers. The term "service provider" 
represents a supplier of content like 
information and entertainment or 
connectivity service. From here on out 
a service provider represents any com-
pany that can utilize the broadband 
media to deliver some service directly 
to customers. The breadth and scope 
of content and connectivity services 
available are limited only by the imag-
ination. This is especially true as the 
amount of bandwidth available be-

tween the service provider and the 
customer increases. 

The basic components 
Open access will afford each broad-

band customer the opportunity to 
choose those service providers that 
best meet their needs. Figure 1 (see 
page 98) represents the major areas of 
challenge with regard to open access. 
They are basic hybrid fiber/coax 
(HFC) connectivity, connectivity man-
agement and service management. 

Basic HFC connectivity in a com-
pletely open access environment goes 
beyond today's single frequency pair. 
Basic HFC connectivity in this case 
represents a spectrum of bandwidth 
dedicated to open access and managed 
by the broadband operator. This band-
width permits the guaranteed delivery 
of one or more subscribed services to 
every broadband customer. Connectiv-
ity management represents the low 
level switching and routing necessary 
to permit various service providers to 
deliver diverse connectivity options 

that do not interfere with one another. 
Lastly, service management adminis-
ters the resulting array of service op-
tions that will be available, the 
presentation of these options to broad-
band customers, and the subscription 
changes to their respective service 
provider. Of the three components, 
service management represents a 
green field business area with few (if 
any) shipping products. 

It's more than data 
Remember that open access means 

more than simply allowing customers 
to access the Internet as today's high-
speed data (HSD) over cable service 
provides. Open access means freedom 
of choice for all types of information 
and entertainment services via the 
broadband media (see Figure 2, page 
98). Choice implies competition, and 
it's competition that drives innova-
tion, diversity, and value—all good 
things for broadband customers. 
Management components are essen-
tial to provide customers with an or-
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ganized and fair selection of service 
and connectivity options. 
While choice is to be commended, 

obstacles loom large for cable opera-
tors. Many of the components needed 
for an open broadband system aren't 
available. Some of these challenges are 
described in this article. 

Bandwidth is scarce 
As the model of open access gains 

more popularity, traditional broadband 
operators will grow ever more limited 
as they continue supporting analog 
video along side new digital services. 
This is because it is too expensive for 
them to reclaim the bandwidth used 
by these analog systems because it 

would require their analog customers 
to return their set-top boxes in favor 
of a digital set-top (or equivalent). 

In the meantime, new broadband 
operators (perhaps those who have 
overbuilt HFC to compete with tradi-
tional broadband operators) can maxi-
mize their use of the available 
bandwidth without giving up some of 
their best frequency spectrum to ana-
log services. Until traditional cable op-
erators can rid themselves of analog 
video, new broadband operators will 
enjoy a significant advantage. They 
will have more than twice the avail-
able bandwidth (of traditional cable 
providers) to deploy new services. 

In contrast, traditional broadband 
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operators must squeeze out e 
they can from the new bandw 
made available as a result of u 
Those that have not yet upgra 
not offer any new services wit 
taking something away from t 
isting analog customers. Thus 
problem of getting rid of anal 
may slow or reduce the numb 
services that can be offered in 
access market. 

Analog is inefficient 
A customer watching a video 

gram on a 6 MHz analog chann 
throws away the rest of the aval 
spectrum on a 870 MHz system 
ing, on an analog system if you 
watching a program on one cha 
the other programs running on 
channels are still being received 
are just not being watched (tun 
This does not take into account 
efficiency inherent in using a fu 
MHz for viewing a single video ro-
gram. Bandwidth needlessly is sted 
in analog systems, and this wast d 
spectrum often is some of the b t 
quality bandwidth that broadba op-
erators have because it is usuall the 
least prone to interference. 

In contrast, a higher quality gital 
video channel requires only a fr ction 
of this bandwidth—as many as 6 dig-
ital channels could occupy the me 
bandwidth as a single analog vi eo 
channel. Additionally, broadban op-
erators also broadcast channels at 
are rarely watched. In fact, a hig per-
centage (as much as 30 percent 40 
percent) of a broadband operato 's 
content is viewed by less than 1 er-
cent of its customers. This is the result 
of concessions made to obtain y rious 
franchise agreements as well as ow 
certain video channels are packa ed. 

If progress is to be made in m ing 
broadband more bandwidth effic ent, 
some mechanism is needed to di trib-
ute content only where it is sub-
scribed. Video-on-demand (VOD is 
the ultimate application of this, t it 
is only designed for single, well 
fined programs and not continua 
running events (for example, a 2 
hour news channel). Products an 
needed to allow broadband operators 
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to route more content to each cus-
tomer or distribution hub rather than 
broadcast everything to everyone. 

Fresh content, 
Revolutionized distribution 
Much of today's broadband content 

is replicated. Essentially, it's the same 
movies playing over and over again. 
Very few cable channels actually main-
tain "fresh" (continually changing) 
content—some examples of these in-
clude 24 hour news channels, sports 
channels, etc. Oddly enough, most all 
public broadcasting stations maintain 
"relatively fresh" content—as one is 
unlikely to see the same program twice 
in one day or during the same week. 

Service providers that just repeat 
the same content over and over will 
face stiff challenges from more di-
verse service providers that offer 
fresh or personalized content on de-
mand. The advent and perfection of 

"Until traditional 
operators can rid 
themselves of analog 
video, new broadband 
operators will enjoy a 
significant advantage." 

VOD along with assembling exten-
sive libraries of popular movies will 
decrease demand for long-standing 
movie channel providers. 
Customers want to watch what they 

want when they want rather than 
what is playing at specific times that 
may or may not be convenient—that 
is the beauty of VOD. Although some 
movie channel providers produce 
some original content, it will be diffi-
cult for them to spin off as a separate 
service provider organization or sell 

their services directly to broadband 
customers, because they do not offi-
cially own a majority of their content. 

It is the movie-making companies 
who are in the driver's seat to make 
their extensive archive of movies 
available for VOD viewing. Such a ser-
vice provider would be attractive to 
broadband operators and would per-
mit movie-making companies to di-
rectly sell their movies to broadband 
customers. In the end, the number of 
service providers that offers movies 
would decrease or perhaps specialize 
into genre specific focuses (sci-fi, ac-
tion/adventure, humor and so on). Re-
gardless, the content distribution 
mechanism must be revolutionized. 

Maximizing return on 
Capital investments 
Open access will challenge tradition-

al broadband operators' ability to com-
pete with businesses that specialize in 
providing information and entertain-
ment. Some new broadband operators 
have already taken a more toll-road 
type of common carrier approach as 
the time required to turn profit on cap-
ital investments to launch new content 
services is growing out of control. 
To address this, broadband opera-

tors may need to create a separate op-
erating group that could sell its 

information and enter-
tainment services to 
several broadband op-
erators. These new ser-
vice providers would 
compete with other 
service providers to en-
sure that broadband 
customers receive in-
creasingly better ser-

vices and quality content. By doing 
this, smaller broadband operators 
could offer nearly the same content as 
larger operators (depending on their 
available bandwidth) without invest-
ing in costly capital equipment. 

In this case, becoming a service 
provider also is more attractive be-
cause a single capital investment can 
claim several income streams. Howev-
er, traditional broadband operators 
only have considered providing open 
access to the Internet. In the grand 

scheme of things, open access s not 
simply Internet access. Rather, open ac-
cess means freedom for broadband cus-
tomers to choose from a much broader 
array of information and entertainment 
services provided by a multitud e of dif-
ferent entities. Open access for Internet 
service is but a small step in this direc-
tion, and more steps are needec. to real-
ize its full potential. 

Rock-solid reliability 
Before service providers can 'e suc-

cessful using broadband, the HFC net-
work must be tight and ultra reliable. 
By not having to seek new cow ent 
services, broadband operators could 
invest more energy in scrutiniz ng 
minute changes in the HFC network 
in an effort to make broadband a very 
reliable transmission media. However, 
today's operators are spread thin at-
tempting to move new services onto 
broadband, while building up com-
pletely new HFC maintenance and 
network operations organizations. As 

LINE 

The Freedom of Choice 
Although most of the at en-

tion on open access has fo used 
on high-speed data service , we 
ought not to limit our thin ing 
to data. Open access mean 
freedom of choice for all t es 
of information and entertal 
ment services. 

While open access promi es 
to bring nothing but good t ings 
to customers, the challenges 
faced by vendors and broad and 
operators to implement it ar 
steep. Many of the compon nts 
required to completely impl 
ment an open broadband sy em 
do not yet exist. In part one f 
this three-part series, we exp ore 
at some of the issues to be ta k-
led before open access is a s 
cess. They include: 
• Scarcity of bandwidth 
• Inefficiency of analog vide 
• Freshness of content 
• Distribution mechanisms 
• Reliability of the hybrid 
fiber/coax network 
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a result, HFC maintenance, automa-
tion, and staffing takes a back seat to 
launching new services which are in-
creasingly dependent on a rock-solid 
broadband transmission media. 
While the broadband industry claims 

good network availability 
numbers, they are not "five nines" 
or 99.999 percent, let alone the old 
Bellcore spec of 99.99 percent. There 
also is some doubt about the accuracy 
of these numbers as explained in last 
month's article about customer premise 
versus end of line monitoring (see 
Communications Technology, November 
2000, page 92). Essentially, a large por-
tion of the HFC network is invisible to 
broadband operators. If it is invisible, 
the availability numbers do not reflect 
the health of the whole broadband net-
work but only a portion of it. Products 
are needed that permit operators to 
delve further into the inner workings 
of their HFC networks and help them 
detect, diagnose, troubleshoot, and cor-
rect problems before they become ser-
vice impacting. 

Pushing content to the edge 
Another challenge with moving to 

open access is the problem of provid-
ing readily available content. As the 
network pipe that connects individual 
users to broadband increases, the 
availability of content at the net-
works' edge becomes paramount. This 
problem has plagued many popular 
Internet sites as they quickly discov-
ered that providing a single web site 
for the world to access is unachiev-
able. Instead, the best method of pro-
viding content is to push it down to 
the far reaches (or edges) of the net-
work so it can be cached as close the 
customer as possible. 
For broadband providers, this 

means placing content in the head-
ends and distribution hubs. Tradition-
al broadband HSD actually was 
designed with this in mind, placing 
numerous Internet services extremely 
close to customers. However, open ac-
cess may pull this content back away 
from customers and place it at more 
distant service provider facilities. 
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For example, in order for ltiple 
service providers to offer e-m il to 
customers, each would need to lace an 
e-mail server in every broadban s opera-
tors' headend—an unlikely solu on be-
cause broadband providers wo I d not 
be willing to give up the floor • rack 
space to facilitate this (some do 't even 
have the available space). 
Pushing content further up rom 

the networks' edge forces the st of 
the network to handle more c acity 
while juggling critical service u uality, 
scalability, and redundancy iss es. As 
a result, solutions are needed t en-
able completely open access to dif-
ferent service providers withou 
extending the content beyond • s op-
timal reach. 

All broadband providers can b nefit 
from open access because it allo s 
them to specialize in taking care • f 
their customers while managing heir 
service providers, bandwidth, an net-
work reliability. Best of all, open ccess 
completes the vision of broadban u by 
placing new service activation on the 
open market and making bandwi I th 
available for any new startup that 
wants to become part of broadba d. 

Stay tuned... 
Next month, we'll be back to a 

dress the problem of managing th 
connectivity associated with open 
cess. We'll introduce some of the 
dles that you'll need to negotiate 
how you can begin preparing for 
more complex infrastructure. CT 

ac-

ur-
nd 

Bruce Bahlmann is senior architect 
Alopa Networks. He may be reache via 
e-mail at bahlmann@bigfootcom. 

Did this article help you? Let us kn 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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the MAC Sublayrer 
Resolving Channel Contention 

in Broadcast Networks 
By Louis Litwin 

This two-part tutorial focuses on the 

media access control [MAC] sublay-

er and the algorithms used at that 

level, which are found in Ethernet 

and wireless home networks. In this 

first part, we illustrate what the 

MAC sublayer is and where it fits in 

the protocol stack. 

An interesting problem arises on a 
broadcast network where all of the de-
vices share the same transmission 
medium. In such a system, only one 
device can transmit at a time. If multi-
ple devices transmit simultaneously, 
all of the transmissions are garbled 
and lost. Clearly a mechanism is need-
ed to control the access to the trans-
mission medium. This task is the 
responsibility of the MAC sublayer. 
A communications network is bro-

ken down into a series of layers that 
perform specific functions. These 
functions are accomplished by imple-
menting a given set of rules called 
protocols at each layer. For any given 
layer, all devices on the network use 
the same protocol. This standardiza-
tion of the protocols allows a given 
layer on one device to "talk" to the 

corresponding layer on another de-
vice. On a particular device, a given 
layer can communicate with the layers 
immediately above and below itself. 
An example of this hierarchy is shown 
in Figure 1 on page 106. 

This hierarchy is designed so each 
layer isolates the layer above it from 
the rest of the protocol stack. For ex-
ample, when layer 3 passes data to 
layer 2, it is not aware of or involved 
with the protocols and techniques 
used by layers 2 and 1. As far as layer 
3 is concerned, it is communicating 
directly with layer 3 on another de-
vice. The details of how this commu-
nication actually takes place are left to 
the lower layers. 
The advantage of such a structure is 

that lower layers can be replaced as 
technology advances without affecting 

the communication of the upper lay-
ers as long as the interface between 
layers remains constant. As an exam-
ple, layer 2 could be replaced with a 
more efficient protocol without affect-
ing the protocols in layers 1 and 3. 
The collection of protocols used by 

the different layers is organized into a 
protocol stack. An example of a proto-
col stack that is typical of that found 
in a modern communications system 
is shown in Figure 2 on page 106. 

The physical layer 
The physical layer is the lowest 

layer on the protocol stack and in-
terfaces directly with the transmis-
sion medium, or channel. The 
channel is the physical medium over 
which information is transmitted by 
the manipulation of some physical 
property, such as voltage. Examples 
of channels in a wired communica-
tions system include phone lines, 
coaxial cable and fiber-optic cable. 
Wireless channel examples include 
the earth's atmosphere, the ocean 
and outer space. 
The physical layer must deal with 

the various non-ideal effects of the 
channel including thermal noise, signal 
reflections due to a multipath channel 
and interference from other communi-
cations systems. Other effects are 
caused by imperfections in the trans-
mitter and receiver components, such 
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as an offset in the local oscillator fre-
quency Techniques to mitigate these 
effects include channel equalization, 
filtering, timing and frequency syn-
chronization and error control coding. 
The goal of the physical layer is to take 
bits from the data link layer and move 
them across the channel error-free. 

The data link layer's task is to pro-
vide the network layer with an error-
free communications link. The data in 
this layer is broken down into units 
called frames. It is the responsibility of 
the data link layer to determine if the 
frame arrived intact at the receiver. 

a.tE I EXAMPLE OF LAYER- BASED 
PROTOCOL HIERARCHY 

Entity A 

Layer 3 

Layer 2 

Layer 1 

Layer 3 Protocol 

layer 2 Protocol 

Layer 1 Protocol 

Entity B 

Layer 3 

Layer 2 

Layer 1 

Transmission Medium 

FIGURE 2 EXAMPLE OF A TYPICAL PROTOCOL S TACK 

Application Layer 

Transport Layer 

Network Layer 

Data Link Layer 

Logical Link Control Sublayer 

MAC Sublayer 

Physical Layer 

A mechanism known as fra e ac-
knowledgement is employed here 
the receiver sends a frame bai to the 
transmitter to inform it of the status 
of the received data frame. If • ere 
were a problem in the transm .sion, 
such as if a frame were garble or 
lost completely, the transmitte could 
retransmit the frame. 
This layer also handles data rate 

regulation. Transmitters and r 
ceivers often process data at • ffer-
ent rates, and this imbalance n 
lead to overflow (the transmit er 
sends data faster than the rece ver 
can process it) and underflow the 
receiver processes data faster t an 
the transmitter can send it) co di-
tions at the receiver. > 

LINE 

Time share 
Broadcast networks need an ef-
ficient way to let users share 
the common transmission 
medium. In part one of thi4; 
tutorial, static allocation pi o-
tocols are introduced. Two 
common static protocols are 
frequency division multiplex-
ing (FDM) and time division 
multiplexing (TDM). 

Although simple to implz-
ment, these protocols are oily 
efficient in systems where all 
users have constant transm s-
sions at the same data rate. In 
systems where the users' 
bandwidth requirements are 
heterogeneous, FDM and 
TDM are inefficient. 

The second installment it. 
next month's issue will intrc-
duce the more efficient family 
of protocols known as dynam-
ic allocation protocols. 

The protocols mentioned 
demonstrate that, in general, 
the more polite the users of a 
network are, the more efficient-
ly the bandwidth is utilized. 
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Time 

TABLE I EXAMPLES OF PROTOCOLS 

U SED IN THE A PPLICATION 
LAYER. 

File Transfer Protocol 
HyperText Transfer Protocol HTTP 
Simple Mail Transfer Protocol SMTP 
Telnet 

Acronym 
FTP 

Application 
File Transfer 
Web Browsing 
E-mail 
Virtual Terminal 

The network layer 
The network layer is responsible for ensuring packets 

are properly routed from the transmitter to the receiver. 
Routing is trivial in a broadcast network because all 
nodes can see all packets. However, the routing problem 
becomes much more complex on a point-to-point net-
work. A large-scale example of such a network is the In-
ternet. Sending an e-mail from Los Angeles to New York 
is accomplished via a series of hops between nodes. The 
packets carrying the e-mail message will need to travel 
through several nodes before arriving at their destination 
and the routing issues are no longer trivial. 
Further complicating the problem is the presence of con-
gestion. When a node has sent too many packets at one 
time, the node forms a bottleneck on the network. The 
network layer protocol must handle the routing of pack-

ets while taking network congestion into account. 
though a given route between two nodes might be 
mum in the sense of the least distance traveled, it 
be inefficient to use the route if it contains one or 
congested nodes. The protocol might choose an alt 
tive route that physically covers more distance, but 
actually is faster because of less congestion. 

The transport layer 
The transport layer is in charge of setting up and te ring 

down connections between two machines on the net • rk. 
The type of connection used depends on the required s uali-
ty of service (QoS). 
An application that involves transferring a file betw n 

two machines will require an error-free service, and w s uld 
use a connection-oriented service. This type of service n-
sures that packets arrive error-free and in the order the 
were sent. The trade-off is that the service experiences 
delay because of the overhead required to provide an e or-
free link, such as some of the throughput that is used f r 
acknowledgements and retransmissions. 
An application that is sending two-way audio is more c n-

cerned with having a low latency and it can tolerate the p es-
ence of some errors. In audio and video systems, a long dU ay 
is more noticeable to the customer compared to a few erro s. 
For these applications, a connectionless service would be 
used, which is unreliable because no guarantees are made 
prevent errors. However, the latency also is lower than a co I 
nection-oriented service because of the reduction in overh d. 

1-
pti-
ight 
ore 
rna-
that 

The application layer 
The application layer sits at the top of the protocol sta 

and it is concerned with the protocols used by various ap 
plication software. Examples of some protocols used at th s 
layer are shown in Table 1. 

The MAC sublayer 
The MAC sublayer is a subset of the data link layer and 

contains protocols addressing the problem of controlling a 
cess to the transmission medium in a broadcast network. 
Not all networks require a MAC sublayer. For example, 
most point-to-point networks are set up in a host-client 
configuration. The host machine waits idle until the client 
contacts it, then communications alternate between the tw 
machines. An example of such a network is two personal 
computers (PCs) connected via their parallel ports. 
Communications become more difficult in a broadcast 

network where several devices must communicate by shar-
ing the same transmission medium. Because of the commo 
transmission medium, all other machines on the network 
can hear a transmitted frame. Each device receives a unique 
address, called a MAC ID, when it is produced at the facto-
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ry A device determines which frames 
are intended for itself by examining 
the MAC ID in the frame header. 
Without a protocol to regulate ac-

cess to the shared medium, devices 
often would transmit simultaneously 
causing a collision and garbled frames. 
All frames involved in a collision will 
be in error and must be retransmitted. 
Because the physical layer handles any 
errors that occur as a result of impair-
ments on the transmission medium, 
such as thermal noise, the only errors 
occuring at the MAC sublayer are 
caused by collisions. 

Static allocation protocols 
Static allocation protocols are the 

most basic method for controlling ac-
cess to a shared transmission medium. 
These protocols divide the system 
bandwidth into N slices of equal size 
where N is the number of users in the 
system. The static nature of the alloca-
tion simplifies the implementation; 
each user is given the same amount of 
bandwidth, which does not change. 

"TOM works by 
assigning all N users 
their own reserved 
time slot." 

Although ease of implementation is a 
definite benefit of static allocation pro-
tocols, these protocols can result in an 
inefficient use of bandwidth in some 
systems. Static allocation protocols 
work best in systems where all N users 
are constantly transmitting equal 
amounts of data, thus consuming all of 
the available bandwidth. This equal 
bandwidth usage pattern is not valid 
for a large number of applications, and 
it is in these cases that static allocation 
protocols become inefficient. 
Imagine a system with N users 

where only M users need to transmit 
data at any given time and M < N. The 
bandwidth allocation in this system is 

not efficient because N - M "slices" of 
the bandwidth are not being used at 
any point in time. The problem is ex-
acerbated when the M transmitting 
users do not have equal bandwidth 
usage requirements. As an extreme ex-
ample, one of the M users might need 
to transmit a few keystrokes to a re-
mote terminal, while another might 
need to transmit high bit-rate stream-
ing Moving Pictures Experts Group 
(MPEG) video. Static allocation proto-
cols fail in situations such as these. 
However, despite their limited flexibil-
ity, they do work extremely well for 
systems with uniform bandwidth re-
quirements for each user. 

Frequency division 
multiplexing 
The technique of frequency division 

multiplexing (FDM) is a good example 
of a static allocation protocol. The avail-
able frequency range of the system is 
divided into N equal parts called sub-
bands and each user can only transmit 
on a single assigned subband. An exam-

ple of an FDM spec-
trum is shown in Figure 
3 on page 108. 
The subband assign-

ment is constant, so if a 
user is not transmitting, 
their portion of the 
spectrum is wasted. 

Similarly, there is no mechanism to 
allow a user to have a bandwidth 
greater than a single subband. The in-
flexible nature of FDM can result in an 
inefficient use of the system bandwidth 
when users are not transmitting at all 
times, however, this.arrangement also 
simplifies implementation. Each trans-
mitter simply sends out a signal at a 
predetermined center frequency 
A good example of an FDM system 

is AM or FM radio where each radio 
station is assigned a constant subband 
of the available spectrum. FDM works 
well for radio because the stations are 
always transmitting and the bandwidth 
is efficiently used. Unfortunately, this 

constant bandwidth usage does ot 
hold for typical computer netw • ks. 

Mme division multiplexi 
Time division multiplexing TDM) 

is a static allocation protocol t at 
works in the time domain inst ad of 
the frequency domain like FD . In-
stead of dividing up the freque cy 
range, TDM works by assignin all 
N users their own reserved tim slot. 
Users in the system can transm t 
only during their correspondin 
time slot, and then must be site i t at 
all other times. Once all N user 
time slots have passed, the slot s-
signment wraps around to the fi st 
user's time slot and repeats. 

Like FDM, TDM does not ma 
efficient use of the available ban 
width when users are not consta tly 
transmitting. If a user has nothin to 
transmit during his slot, no othe 
user can transmit during that tim 
either, and the system bandwidth re-
mains unused for that time peno. 
(See figure 4, page 108). 
TDM is slightly harder to implem nt 

than FDM because it requires global 
time synchronization. If a user is no 
synchronized to the TDM slot frame 
work, when he thinks it is his time t 
transmit he actually will be transmit 
ting during another user's time slot. 
This situation will result in a collisio 
and both users' data will be lost. 
Although static protocols such a 

FDM and TDM are easy to imple-
ment, they are inefficient for con-
trolling channel contention. Next 
month, we'll review some of the dy-
namic allocation protocols that are 
available via the MAC layer. c T 

Louis Litwin is with the technical staff 
of Thomson Multimedia Corporate Re-
search. He may be reached at 
litwinl@tce.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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Legal and 
Regulatory Roundup 

By Jonathan Tombes 

Converging industries, digita 

transition and innovative technol 

gies are driving the cable industry 

forward. The price of such 

dynamism, however, is often mea-

sured in billable hours. Herewith 

a sampling of cases and regulato-

ry issues that have impacted 

operators and vendors—and their 

lawyers—over the past year. 

Don't tell your cable modem 
subscribers, but the Internet is 
not a communications service. 

I mean, it's a cable, but not telecom 
service. Make that a telecom.... 
Confused? Federal courts have is-

sued similarly contradictory rulings in 
a series of high-stakes cases. 

In Gulf Power Company v. the Feder-
al Communications Commission, the 
11th Circuit Court of Appeals took 
another course, deeming Internet ser-
vice neither cable nor telecom. 
Decided in April in favor of Pen-

sacola Fla.-based Gulf Power, the 
case arose from the utility's hiking 
pole rental rates from $5 to $38 per 
pole. Cablevision of Panama City 
received the big bill. 
The case addressed the question of 

whether a utility company is bound 
by existing rate limits on cable lines 
that are used for both Internet and 
cable service. It turned in part on Gulf 
Power's challenge to the Federal 
Communications Commission's 
statutory authority, as determined by 
the 1996 Telecommunications Act. 
Agreeing with Gulf Power, the Court 

of Appeals' panel clipped the FCC's 
power with the following syllogism: 

"Congress... authorized the FCC to 
develop rent formulas for attach-
ments providing cable and telecom-
munications services. Internet 
service does not meet the definition 
of either a cable service or a telecom-
munications service. Therefore, the 
1996 Act does not authorize the 
FCC to regulate pole attachments for 
Internet service." 
For various reasons, including its 

national importance and apparent 
conflict between circuits represented 
in the judicial panel, Gulf Power, the 
"pole attachment" case, is now head-
ed toward the U.S. Supreme Court. 
The Fourth Circuit Court of Ap-

peals ruled otherwise in the more 
widely publicized "open access" case, 
AT&T Corp. v. City of Portland. 
As a condition of transferring Tele-

Communication Inc.'s cable franchis-
es to AT&T, Portland required AT&T 
two years ago to provide nondiscrimi-
natory access to other Internet service 
providers (ISPs). > 
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Gemstar first sued, then bought TV Guide. 

AT&T filed suit and lost in U.S. Dis-
trict Court, but won last June at the 
Ninth Circuit Court of Appeals. The 
victory however, was Pyrrhic, given the 
court's rejection of AT&T's contention 
that the high-speed Internet service, 
Exeite@Home, was a cable service. 
Labeling Internet-over-cable a tele-

com service instead, the Ninth Circuit 
potentially exposed AT&T to national 
telecom policy. 

An Eye on the Issues 

Big legal and regulatory issues are 
shaping the cable industry Here's a 
brief run-down: 

Open access head's up 
• The FCC is trying to define In-
ternet over cable. Deadline for 
reply comments to its notice of 
inquiry: January 10, 2001. 
• Two related cases: Gulf Power v. 

the FCC (involving a 600 percent 
hike in pole rentals) and the on-
going dispute between Henrico 
County, Va., and AT&T. 

Choice for tenants 

• The FCC has taken steps to 
open the multiple tenant envi-
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Meanwhile, a federal judge in Vir-
ginia concluded that Henrico County 
(suburban Richmond) was likewise 
out of bounds in ordering Media0ne 
to provide open access. The judge rea-
soned, however, that the operator's 
Road Runner service was a cable ser-
vice, not a telecom one. 
The Henrico case currently is mak-

ing its way through the Fourth Circuit 
Court of Appeals. 

LINE 

ronment (MTE) market and is 
seeking comments in a further 
notice of proposed rulemaking 
(NPRM). 

Digital holding pattern 

• Must-carry: a "surreal" policy ei-
ther going nowhere fast or else 
headed for a train wreck. 
• POD modules and (digital) host 
devices: waiting for a market. 

Intellectual property agenda 
• Technology generally trumps 
copyrights, but... 

• Protect your copyrights; no one 
else will. 

• Figure out how Gemstar's Henry 
Yuen does it. 

Time for a definition 
It was such legal ambiguity hat led 

FCC Commissioner William Knnard 
to issue a formal notice of inqt, iry 
(N01) into the open access iss*e in 
late September. 

"Recent court opinions have catego-
rized cable modem service in d ffering 
manners, which brings home the need 
for a national framework for treatment 
of such services," Kennard said in a 
statement. 

Those who appreciate the FCC • 
heretofore market-friendly appr ach 
to open access take some comfo t in 

an FCC white paper released al ost 
simultaneously with this NO!. T e Of-

fice of Plans and Policy (OPP) s dy 
defends the current practice of n t 

regulating the international Inte et 
backbone. (See related sidebar o page 
118 for more details.) 
Proponents of open access rule , 

however, criticize the FCC for no 
having moved sooner. Its relative nac-
tion arguably has prompted the F der-
al Trade Commission (FTC) to ter 
this debate through its ruling on e 
AOL-Time Warner merger. 

In the field, operators are movi g 
ahead with attempts to resolve re at-
ed technical issues. AT&T and Ti e 
Warner launched open access tri s 
in, respectively, Denver and Colu 
bus, Ohio. 

Negotiating with ISPs may prove a 
greater challenge for operators tha 
surmounting technical hurdles. But 
whether government-imposed or r-
ket-generated or a combination the e-
of, open access is looking like a 
foregone conclusion. 

Vendors of highly integrated cab e 
modem termination systems 

(CMTSs), for instance, assume this 
network requirement in their busi-
ness models. 

"The writing's on the wall," Curre t 
Analysis Senior Analyst Ron Westfa 
says. "Service selection will inevitabl 
be part of cable offerings." 

Converging on LITEs 
Another issue on the open access 

and converging technologies front in-
volves the lucrative multiple dwelling 
unit (MDU), or multiple tenant envi-
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ronment (MTE) market, and the 
FCC's cable inside wiring rules. 

Paul Guist, a cable lawyer with Cole, 
Raywid & Braverman, says that 
while the FCC declined to force open 
this market, some two dozen states 
took that step, resulting in piecemeal 
national coverage. 
The status quo shifted when wireless 

carriers petitioned for rooftop access to 
MTEs. In June 1999, the FCC opened 
a proceeding aimed at the barriers that 
impede wired (or cabled) and wireless 
operators, namely landlords who can 
limit which firms install equipment 
into buildings and apartments. 
While noting that the real estate 

industry had made progress in 
adopting best practices and model 
agreements, the FCC took the fol-
lowing actions in October: 
• Prohibited exclusive contracts be-
tween telecom providers and land-
lords of commercial buildings. 
• Established means of reducing 
competitive carriers' dependence 

Portland, Ore. (above), the site 
of litigation involving AT&T and 
"open access." 

The FCC says landlords cannot 
restrict the multiple tenant 
environment (MTE) market. 
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upon incumbent local exchange 
carriers (ILECS). 
• Determined that local exchange car-
riers (LECs) must afford competi-
tors' access to conduits and 
rights-of-way located in customers' 
buildings. 
• Extended the ban of restrictions on 
direct broadcast satellite (DBS) dish-
es to antennas receiving and trans-
mitting data and other telecom. 
The FCC also sought comment in a 

further notice of proposed rulemaking 
(NPRM) on such issues as its statuto-
ry authority regarding LECs, the com-
mercial vs. residential MTE markets 
and definitions of "right-of-way" 

Cable must-carry 
National Cable Television Associ-

ation (NCTA) Vice President of Com-
munications David Beckwith describes 
the ongoing cable transition to a digi-
tal regime as a "bumpy road." 
The related regulatory issues in-

clude digital must-carry, set-top retail 

The Gulf Power case arose from a 600 
percent increase in pole rental rates. 

distribution, encryption tech 
and labeling of consumer ele 
equipment. 
Must-carry is the most cont 

of these. In 1992, Congress m 
that cable systems transmit br 
ers' existing analog signals. Th 
industry objected, but lost its 
ed fight in Turner Broadcasting 
vs. FCC, decided 5-4 by the U. 
Supreme Court in March 1997. 
As part of its early effort to saur the 

transition from analog to digital,Con-
gress also called for broadcaster to re-
turn their analog spectrum to t 
government in 2007, provided 8 per-
cent of households were receivi dig-
ital signals. 

In April 1998, pursuant to the 1996 
Telecommunications Act, the FC 
granted new digital spectrum to - 
cumbent broadcasters. A few mo ths 
later, the FCC launched its effort o 
require cable operators to extend Ihe 
obligation of must-carry to new dlgi-
tally broadcast signals. 
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ing technology onto the cable plat-
form," cable lawyer Guist explains. 
The broadcasters ability to prevail 

in the regulatory arena makes this pol-
icy no less "surreal," Guist says. 

"There's something really weird 
about allocating all that valuable over-
the-air digital spectrum and then sort 
of throwing it away" 

Must-carry, version 2 
Must-carry has its DBS version, as 

well. 

The passage of the Satellite Home 
Viewer Improvement Act (SHVIA), 
which granted local carriage rights to 
the DBS industry also stipulated that 
if the FCC applies digital must-carry 
to cable, it should apply "comparable" 
requirements to DBS. 

In June, the FCC proposed to im-
plement SHVIA in markets, starting in 
2002, where DBS retransmits at least 
one TV station. In late September, the 
DBS industry filed suit in federal dis-
trict court, charging that SHVIA vio-

lated the First and Fifth Amendments 
as well as copyright laws. 

Cable partisans may entertain pious 
hopes for a Turner reversal, but the 

DBS world sees that narrowly divided 
court decision as an opening to distin-
guish its own case. 

In an October letter explaining its 
suit to Hill lawmakers, the Satellite 
Broadcasting and Communications 
Association (SBCA) said that the 
must-carry rules "go far beyond those 
applicable to cable." 

American Enterprise Institute 
telecommunications Policy Scholar 
Tom Hazlett says that the SBCA may 
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If you find this puzzling, you're 
not alone. prevail. Yet he regards any type of 
"Rather than using the digital spec- must-carry as a "train wreck" and 

trum that (broadcasters) were given, pushes the policy to its logical (if ab-
they want to piggy back their compet- .. surd) next step. 

We have this very strange policy 

"Recent court opinions have 
categorized cable modem service 
in differing manners, which 
brings home the need for a 
national framework for 
treatment of such services." 

—FCC Chairman William Kennard 

for cable and satellite, but why not for 
the Internet?" Hazlett asks. 

But with DBS must-carry in the 
courts and the original two-year-old 
proceeding stalled in the FCC, this 

policy train-wreck may st ill 
the station. 

POD deadline met 
Fhe consumer electronics in 

joined the broadcasters in the 
carry debate. But consumer ele 
has other arrows in its legal qui 
The 1996 Telecommunicatio 

Act, for instance, stipulated tha 
cable subscribers be able to pu 
their own equipment. Impleme 
the law, the FCC mandated that 
cable operators with deployed d 
systems make removable securit 
vices available to customers who 
want to buy set-tops at retail. 
The deadline for producing wha 

became known as point of deploy-
ment (POD) modules was July 1. 

> The FCC Study on the Internet Backbones: A Le  

• 

Shortly after the Federal Conununi-

cations Commission (FCC) released 
its Office of Plans and Policy study of 
the Internet backbone market, CT 

talked with cable lawyer Paul Glist, of 
the firm Cole, Raywid dr Braverman. 

CT: How do you read the OPP study? 
Paul Glist: It says essentially: peering 
and transit agreements make the Inter-
net work; they all grew up in an un-

regulated market-based environment, 
and it works fine. And if anyone tries 
to use them for anti-competitive pur-
poses, market forces are going to cor-
rect for it and force them back. 

CT: What's peering and transit? 
Glist: The short form answer is that 
there are multiple networks that 
criss-cross the globe, and they all 

have to connect with each other. The 

high-traffic networks enter into peer-
to-peer relationships where they basi-
cally hand off traffic on a no-bill 

basis. And if you are a very, very 
small network, and you want to rely 

upon very large adjacent networks for 

a lot of your transport, you enter into 
what's called a transit agreement. 
That might require you to actually 

provide some consideration, because 

gal Commentary 

e in 

4, 

you're not giving equivalent value, 
you're not really a peer. 

But all of these things have been 
negotiated out in the private market. I 
remember back in the old days when 
AOL was something other than Time 
Warner, someone suggested that 
maybe transit and peering agreements 
should be regulated, and AOL filed 
comment saying, 'Are you crazy 
Everything's working. Don't touch it, 
it's not broken!' 

CT: What's the significance? 
Glist: Everyone is talking about 

forced access, open access, all these 
fine issues. They say 'We can't trust 
market, it's never going to work.' 

And then if you step back and say, 'Flow exactly does the Internet 

Work?' ..well, it turns out it works on 
market agreements. It works great. 

And everyone who is a player is say-
ing 'Oh, don't touch that part.' 

CT: So it's a kind of reality check? 
Glist: Yes. Do you really need 'non-
discriminatory common carrier' 

agency regulation, and all that good 
stuff? What makes the Internet 
work? Well, all of not-that—that's 
what makes it work! 
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week later, a consortium of cable op-
erators, as well as Scientific-Atlanta 
and Motorola's Broadband Communi-
cations Sector, submitted its status re-
port to the FCC. 
The report summarized CableLabs' 

success at developing specifications to 
enable manufacturers to build digital 
POD modules and products in line 
with those specs within the FCC-man-
dated deadline. The authors also re-
ported their compliance, albeit 
reluctantly, with the FCC's additional 
analog requirements. 
Although CableLabs had published 

analog-separate security module 

termined that some measure of anti-
copying encryption technology could 
be located within the host device. 
The FCC went further and initiated 

a review of its 1998 rules on naviga-
tion devices (set-tops, remote control 
units and so on). But while the Com-
mission might puzzle over the behav-
ior of retailers such as Circuit City, 
whose advocacy had helped drive this 
legislation, cable insiders speak clearly. 
"The CEA [Consumer Electronics 

Association] is stuck with the same 
rules they put on us," NCTAs Beck-
with says. "They can either get that 
(cost plus 11 percent price regime) 

The current faces at the FCC (1-r): Michael Powell, Susan Ness, William Kennard (chairman), Harold 
Furchtgott-Roth, Gloria Tristani. 

specs, no manufacturer stepped up 
to the plate to build the analog mod-
ule, and no retailer placed orders for 
a hybrid (analog/digital) set-top. The 
status report also notes that opera-
tors (with few exceptions) had "at 
the cost of scarce channel space" du-
plicated their scrambled analog pro-
gramming on digital tiers, lest there 
be any disincentive to purchase digi-
tal boxes at retail. 
But it appears that demand disincen-

tives are less of an issue than the lack 
of incentives to supply digital hosts in 
the first place. "No retailers appear to 
have placed orders for digital set-top 
boxes," the authors of the report note. 

Why no retail market? 
In mid-September, the FCC ruled 

out one possible explanation. Against 
complaints that CableLabs' licensing 
of the Dynamic Feedback Arrange-
ment Scrambling Technique (DFAST) 
violated its rules, the FCC instead de-

overturned, or try to extract revenues 
from us on a monthly basis." 

Glist frames the issue in similar 
terms. Consumers are already getting 
digitized information from their per-
sonal computers (PCs), he says. "You 
can't make it happen on the TV set if 
the economics are not lining up there." 
On another CEA-NCTA dispute, a 

lack of consensus over the labeling of 
digital television (DTV) receivers led 

the FCC to issue a mid-September rul-
ing, designating three respective tiers 
of "Digital Cable Ready" connectivity: 
• Tier 1: Requiring a POD but carry-
ing no 1394 interface connector. 
• Tier 2: Including the 1394 connec-
tor and able to support advanced 
services through a digital set-top. 
• Tier 3: Receiving advanced program-
ming through direct connection. 

The FCC says it would have pre-
ferred a "comprehensive market-driven 
solution" to this issue, and neither side 
appears completely satisfied. 

Copyrights and patent 
A final category of legal issu s is the 

welter of intellectual property isputes 
that characterize any technolog cally 
vibrant industry. 
The file-sharing programs suc as 

Napster or MP3 that have creat d 
headaches for data network adm nis-
trators and musical industry exe 
tives exemplify the latest threat. 
this is a familiar song. 
"With every single new technol 

the copyright laws have been erec 
as a barrier to that technology by t e 
copyright owners," Glist says. "An 
every single time, the technology 
forced a change in the copyright la 

Cable itself, Glist reminds us, wa 
once a novel transmission technolo 
facing similar roadblocks. 

In other cases, competing new 
technologies are squaring off agains 
each other. 

Recent examples include SeaChang 
International's copyright infringemen 
suit against video-on-demand (VOD) 
equipment competitor nCUBE, or 
Gemstar various settlements against 
Scientific-Atlanta, Motorola, or IV 
Guide, which it ultimately acquired. 
The SeaChange case is a cautionary 

tale of how a plaintiff can become a 
defendant when its intellectual prop-
erty is at stake. (For more details, see 
"SeaChange Prevails in Court," No-
vember 2000, page 34). 
Gemstar CEO Henry Yuen (who 

holds both a Ph.D. and a law degree) 
demonstrates the value that accrues to 
someone who assembles scores of 
patents on a strategic piece of real es-
tate, in this case the electronic pro-
gram guide (EPG). 
While cable's legal eagles are clear-

sighted on many regulatory issues fac-
ing the industry, how this billionaire's 
acquisition of TV Guide made it 
through FTC review unscathed re-
mains something of a mystery. CT 

d 

Jonathan Tombes is deployment editor 
for Communications Technology You 
may reach him at jtombes@phillips.com. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 
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By Tony Ghaffari 

If you're not teaching 

your broadband installers 

and technicians about 

home networking, you're 

already behind in today's 

competitive market. 
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Cable customers are much more 
data savvy than they were 10 years 
ago. It's not uncommon for a broad-
band technician to arrive at a cus-
tomer's home to install a cable 
modem and discover a network with 
a hub, a router or even a server al-
ready installed. 
Of course, most cable operators 

don't support such home networks. 
They require that the technician sim-
ply tell the customers that they have 
to make the connection between the 
cable modem and the network them-

an' 
Home 

selves. In fact, in my own recent expe-
rience, the technician handed me the 
modem, the cable, the network inter-
face card (NIC) and the work order, 
and said I had to do the install myself. 
This took me the better part of a day, 
because I was missing some essential 
network parameters. 

But, wouldn't it be nice if your tech-
nicians knew how the cable modem 
should be connected within a home 
network, and what role the different 
network components play? As the 
technicians are your directors of first 
impressions, it's essential that they 
have a basic understanding of home 
networks so that they don't appear 
completely intimidated. Plus, there is 
critical information they'll need to 
provide so that the customer may 
complete the installation successfully. 
Let's look at some common home net-
work configurations. 

What is a home network? 
Internet and data are the fastest 

growing of all broadband services. 
More people are working from home, 
and more students are using comput-
ers for homework and research, not to 
mention online games. Not so long 

ago, a computer in the home was a 
luxury. We are now finding multiple 
computers in the home. But, cus-
tomers still are reluctant to spend 
money unnecessarily. Instead of 
spending hundreds of dollars on sepa-
rate peripherals at each computer 
(like printers, scanners, CD-ROMs 
and even modems), they are finding 
that a low-cost alternative is a high-
speed home network. The home net-
work allows each user to share all the 
resources on the network. 
The most basic home network re-

quires two computers, each with 
a NIC, and a crossover network 
cable to connect them together. 

In a simple home network, 
each computer and its devices 
will be connected to the net-

work through the hub (see Figure 1, 
page 124). The hub simply passes all 
the network information to all of the 
computers. It is the job of the NIC to 
capture only the data designated for 
that particular computer. The comput-
ers on the network are all assigned a 
unique Internet protocol (IP) address. 

This address is used by the NIC at 
each computer to identify what data 
to capture and what data to ignore. 
Every computer on the Internet, 

just like the home network, has a 
unique IP address which is used for 
routing. No two computers on a net-
work or the Internet can have the 
same IP address because conflicts 
would occur. Certain blocks of IP ad-
dresses have been reserved for private 
networking and do not exist on the 
Internet. The most common for home 
use are 192.168.0.0 through 
192.168.255.254. 
With the home network, each com-

puter still needs a telephone modem 
to access the Internet. Theoretically, 
all computers could share one 56K 
modem. In reality, the limited speed of 
the typical dial-up modem would be 
too slow to allow sharing. 

The cable modem's role 
A cable modem provides a connec-

tion to the Internet through the local 
cable company. Most cable operators 
supply and support everything need-
ed for one properly operating com-
puter to access the Internet through 
the cable modem. Assuming all of 
the cable (RF) connections are made 
from the tap to the ground block, an 
additional coaxial line is installed to 

> 

LINE 

How Do You Support 
Home Networks? 
With the proliferation of personal 
computers, home networks are be-
coming more common. When 
your technicians arrive at a cus-
tomer's home to install a cable 
modem, they may discover a net-
work with a hub, router or even a 
server already in place. 

There are three basic types of 
home networks that technicians 
may encounter: those with a hub, 
those with a router and those 
with a server. 

Unfortunately for the customer, 
most cable operators don't support 
such networks. While they allow 
customers with networks to access 
the Internet through their modems, 

technicians aren't allowed to install 
those modems in home networks, 
nor do customer service representa-
tives support them. 

Because many technicians are 
not trained to understand the basic 
components of home networks, 
they may appear intimidated to 
customers, and may fail to give 
customers the network parameters 
they must have to complete the in-
stall. Customers need information 
concerning computer name, do-
main name, proxy server, mail 
server, news server and gateway in 
order to get their modem up and 
running. All of this information is 
the same as it would be for a sin-
gle computer install and is avail-
able to the technician. 
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the computer. The cable modem is connected to the coax-
ial cable. A NIC is installed in the computer and connect-
ed to the cable modem by a twisted-pair cable with Ri-45 
connectors on both ends. Installing the software com-
pletes the process. The software configures the computer 
for networking with a cable modem. 
During this configuration process, the computer's dy-

namic host configuration protocol (DHCP) functions are 
enabled. With DHCP turned on, the only information that 

"Wouldn't it be nice if 
your technicians knew 
how the cable modem 
should be connected 
within a home network?" 

needs to be entered is a host name (and in some cases, a 
domain name). The computer will then acquire all of the 
required parameters from the cable operator or Internet 
service provider (ISP) and configure itself. The software 
also includes a Web browser and associated Internet ap-
plications, plus help files. 

Home networks meet 
Cable modems 
Most cable operators give their subscribers an option to 

connect additional computers to the cable modem for about 
$5.00 each per month. This option requires a home net-
work (see Figure 2, page 126). The hub is connected direct-
ly to the cable modem and each additional computer is 
assigned an IP address by the cable company. Customers are 
allowed to connect up to three computers in this manner. 
Some subscribers prefer not to pay the additional $5 a 

month, or they may need to connect more than three com-
puters to the cable modem. Two options are available to 

Hub 

H OME N ETWORK 
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192 168 1 102 

Laptop computer 

Scanner 

Laser Printer 

them: dedicate one computer (a server) to act as a r uter 
(see Figure 3, page 126), or install a dedicated rout (see 
Figure 4, page 126). 
The server configuration requires the computer to be n all 

the time the home network is active because it serves a the 
interface or bridge between the home network and the «de 
area network (WAN) or Internet. Additionally, this corne uter 
needs two NICs, one to connect to the cable modem an the 
other to connect to the hub (home network). The hub th n 
sends all data to all computers. Some may see this as a re uc-
tion in the overall speed of the network because all netw k 
traffic is sent to every point in the network, thus sharing t e 
network capacity among all computers. 
The router configuration is probably the better of th 

two options. A four-port router costs about $200, and 
does not need a hub because four computers may be 

> Common Home Networking Terms 

Cable modem: An enhanced network interface card 
(NIC). It has an address and captures and rejects infor-
mation just like an NIC. Unlike the NIC, its input is in 
the form of RF through a coaxial connection, and its out-
put is data through an Ri-45 connection. It also may be 
controlled from the headend (turned on and off). 
DHCP: The acronym for dynamic host configuration 
protocol. DHCP allows the headend server to dynamical-
ly assign IP addresses to users. DHCP also assigns the 
subnet mask, gateway address and domain name server 
(DNS) addresses to the users. This is advantageous be-
cause any changes made to the network automatically are 
updated to the users. 
Hub: Similar to a splitter/combiner. It is the network 
computer where many circuits are brought together and 
either sent back to other computers on the network or 
multiplexed into a single connection to be connected to 
the wide area network (WAN), hybrid fiber/coax (HFC) 
network or Internet. 
LAN: The acronym for local area network, which in this 
case is the home network. 
Network interface card: Provides the physical connec-
tion between the network cables and the computer. NICs 
are now available in an external universal serial bus 
(USB) version. 
Router: An interface, or bridge, between two networks. 
Routers are available in single-port and multiple-port 
configurations. Routers optionally can act as a firewall: a 
computer through which all incoming and outgoing 
packets must pass and only authorized packets are al-
lowed. The router does not have the capacity to store any 
data except for its own configuration. 
Server: A computer used as a repository and distributor 
of data. The server also may serve as the interface, or 
bridge, between two networks. 
WAN: The acronym for wide area network, which in this 
case is the HFC network or Internet. 
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Center Conductor Cleaner 

As a manufacturer of cable installation tools, Ben 
Hughes/Cable Prep was approached by technicians 
and linemen throughout the industry to produce a 

center conductor cleaner. The prevailing factor was the 
need to eliminate cleaning the bonded dielectric from 

center conductors with knives or other scraping methods with-
out causing installation problems. By listening carefully to the comments and 
suggestions offered, Cable Prep has responded with the Cable Gator'". 

There is a beveler that performs the pyramid cut to remove the burrs. If the cen-
ter conductor burrs aren't removed, damage to the seizing mechanism of the 
connector can occur. Scoring of the copper-clad coating on the center conduc-
tor results in signal loss. In two easy steps the Gator bevels the center conduc-
tor and removes the bonded dielectric, leaving the cable perfectly prepared and 
ready for the connector. A perfect prep means no signal loss and no down time. 

FEATURES 

Bevels center conductor of cable 

Replaces pyramid cut 
Lifetime Warranty on Body 
Ergonomic and textured for ease of use 

A Ben Hughes Communication 
Products Company 

207 Middlesex Ave., P.O. Box 373 
Chester, Connecticut 06412 USA 
Phone: 800-394-4046 
Intl: (01) 860-526-4337 
Fax: (01) 860-526-2291 

Pocket TerminX Hex Crimp 

CablePree 
Tools You Trust. 

Armor Removal Strip/Core 
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connected directly to it. The router 
also is intelligent and "routes" data 
only to the destination computer. If 
a one-port router were installed, it 
would need to be connected to the 
home network through a hub. The 
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router also may integrate firewall ca-
pabilities, which are an additional 
software cost with the server config 
uration. - 

On the Internet or wide area net-
work (WAN) connection, the router 

takes on the identity of a corn uter, 
which the cable company has utho-
rized for use with the cable m dem. 
On the port connections (horn net-
work side), the router acts as a 
DHCP server and assigns IP ad ress-
es to the network computers co 
nected to it. 

Information requests from the 
user's computer are routed throu h 
the server or router to the cable 
modem. The responses from the I 
ternet are routed back from the ca le 
modem through the server or rout r 
to the requesting computen 

After contacting several cable op 
erators, it seems that all of the con-
figurations discussed are allowed, 
but generally are not supported by 
technicians or customer service reps 
That's not surprising really as a 
novice could go to Best Buy to pur-
chase the equipment needed for a 
home network, not know how to in-
stall it, and spend hours on the 
phone with your call center trying to 

figure it out.  

But, those customers will need in-
formation that the technician has in 
order to complete a cable modem in-
stall. Rather than implementing a to-
tally hands-off policy regarding home 
networks, it would be beneficial to fa-
miliarize your technicians with the 
information they'll need to give the 
customer All of the information is 
the same as for a single computer in-
stall and includes: computer name, 
domain name, proxy server mail 
server news server and gateway 

While you may not yet be ready to 
support home networks, the growing 

proliferation of such networks makes it 
essential that broadband technicians 
can intelligently provide users with the 
network information they need to com-
plete the modem install. And, it will 
enhance your customer service. c7 

Tony Ghaffari is manager of applica-
tions engineering and training for C-
COR.net. He may be reached 
aghaffari@c-cornet. 

Did this article help you? Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 



THE VOYAGER 3000 IS TAKING 

DIGITAL CONVERGENCE 
TO A WHOLE NEW LEV EL. 

HOW INTERACTIVE BECOMES INTERACTION 
Broadband convergence is now a reality with Voyager 3000, the pext-generation in 

Pioneer's innovative Voyager line of digital cable terminals. With tit, you can master 

the convergence trends of today and be ready for the technolOgical demands of 

tomorrow. The Voyager 3000 offers a vast array of advanced performance features 

and functions that are engineered to bring superior digital services to your customers. 

• Dual-processor CPU with dedicated processing power for superior graprcs and session-based 
applications 

• Expanded memory capacity to implement a greater selection of sophisticated digital applications 

• Four-digit tuning capability offers increased channel capacity (up to 1999 channels) 

• Host of external ports, including USB and (optional) IEEE-1394 Firewire 

r7To find out more about how the Voyager 3000 can advance your system, visit Pioneer Booth #2001 
Lt the Western Show in Los Angeles, Nov. 29th through Dec. 1st, or call Pioneer at 800-421-6450. 

VOYAGER www.PIONEERBROADBAND.COm 
2000 Pioneer Ne,. Medio Technologies, In< Voyager . is o 

e' registered trademark d Pioneer New Media Technologies , In Pianr 



Set-Tops Fight 
theBattle of the 
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What's in Vogue 
Fat or Thin? 

By Arthur Cole 

The cable set-top is poised to become a key component 

of consumer equipment, and the industry is gearing up by 

tailoring new hardware, software and standards for it. 
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Evolving Set-Tops 
Will the future cable set-top 

box be an ultra-fast gateway de-
vice delivering a wide array of 
services and features directly 
from on-board memory? Or will 
it de-evolve into a stripped 
down thin-client device run-
ning applications resident on a 
headend server? 

At the moment, set-top man-
ufacturers are focused on boost-
ing the power of the machine to 
house the necessary apps for 
video-on-demand, Web access, 
media streaming and others. But 
there are growing legions of soft-
ware developers and interactive 
TV platform developers who 
support the thin-client model in 
the fashion of most networked 
computers these days. Such an 
approach will allow a lower-cost 
of entry to most users and will 
make more efficient use of the 
cable infrastructure. 

But the idea of the cable set-
top evolving into a home gate-
way device—thus requiring 
more power—is appealing. By 
pushing the set-top in this di-
rection, the cable industry could 
emerge as the dominant player 
in the broadband future because 
just about all digital devices— 
phones, PDAs, modems and so 
on—will have to route signals 
through the set-top in order to 
communicate with each other. 

Regardless of how things 
evolve, it is clear that the need 
for standards will continue. The 
current focus is on middleware, 
the layer of software just above 
the operating system that 
launches the different applica-
tions. CableLabs is already ahead 
of the game with the soon-to-be-
completed OpenCable Applica-
tion Platform (OCAP) effort. 
No matter how the hardware 

and software details are worked 
out, expect the set-top to be a 
key piece of consumer equip-
ment for some time to come 

MEGA HERTZ 

Device Data Processing 
OCT 2000 ito 

Memory 
RAM 
6 8MB 

CE Interfaces 
rva 

DCT•5000 300+ MIPS 

Explorer 2000 108 MHz 

RAM 
14+ MB 
HD 
1 08 GB 

RAM 
16 MB 
n/a USB 

S-Video 
SPDIF (AC-3) 
Ethernet 
USB 
PCMCIA 
IEEE 1394 (optional) 
Ethernet 
USB 

Explorer 2100 130 MHz 
Explorer 3000 108 MHz RAM 

24 MB 
n/a USB 

Ethernet 
USB 

Explorer 3100 130 Mhz 
Explorer 6000 480 MIPS 

(dual CPUs) 
RAM 
16+ MB 
HD 
40 GB 

Ethernet 
USB 
Dual IEEE 1394 

'According to a Phillips spokesman the company custom designs its boxes for 
individual deployments, and therefore does not have a product line progression 

toward more sophisticated set-tops or 
less—it is clear that consumers will be 
able to pull down an ever-increasing 
array of services from that little black 
box on top of the TV. Most people 
might not realize it yet, but it is the 
key to the broadband future. CT 

Arthur Cole is a contributing editor to 
Communications Technology. He may be 
reached via e-mail at acole602.aol.com. 

Did this article help you? Let us know 
your thoughts. Send your comments to 
jwhalen@phillips.com. 

"PathMaker" 
Analog/Digital/QAM Matrix Routing System 

• 16x16 to 128x128 

• 100+ MHz/CH. 

• True Cross-Point 
Switching 

• 5 Year Warranty 

• Hot Swappable Modules 

• Windows Control & 
Scheduling Software 

• Remote Controllable 

• Redundant Power Supply 

"PathMaker" has the highest technical 
specifications in the industry! 

800-922-9200 
www.megahz.com • engineeringemegahz.com 

ZELECTRONICS INC . 

SIGMA 
Established 1975 

"Unique" Products For the 21st Century! 
Oregon. Arizona, Color., Texas, Missouri, Ohio, Pennsylvania. Georgia, Florida, New Hampshire 
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CAT Addressable 
Splitters 

The CAT controls 1 to 4 
tiers of service for up to 
64 subscribers. 

e 
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Addressable Network 
(Remote Control of Subscriber Services) 
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eti( 
SuperTar 

The SuperTap 
offers addressable 
control of 1 or 2 
tiers of service. 

he ANEX Tap 
offers addressability 
in a 9-inch format. 

RetroPlat€ 
The RetroPlate offers 
fast & simple upgrades 
to addressability with-

A. out having to replace 
the entire unit. 

www.electrolinequip.corn 

uses existing loop wiring 
to deploy addressability. 

Customer 
Service Center 

The representative 
updates the customer 
account and it is auto-
matically registered in 
the billing system. 

Headenci 
Control Unit 

At the headend, the Control Unit 
immediately receives the order 
from the billing system and con-
trols the addressable splitters 
and tap units in the field. 

1 

IROI IN -E300-461-3344 

SAVINGS: $120 to $200/truck roll for extra 
technical staff time. 

4. COST: DELINQUENT ACCOUNTS & 
HOOK-UP DELAYS 

PROFITABLE SOLUTION: With its capability 
to interface to all CATV billing systems, the Electroline 
Addressable System is able to instantly disconnect delin-
quent accounts and to reactivate them just as easily. Plus, 
instant activation eliminates new customer hook-up lag 
time which typically takes 4 to 6 days. 

REVENUE INCREASE: Immediate billing comes 
with instant connection ($30/month or $1 /day/subscriber 
Plus, the threat of losing customers during hook-up waiting 
periods is no longer an issue. 

SAVINGS: $60 to $100/truck roll.Truck rolls are not 
required to disconnect delinquent accounts. 

5. COST: LOW RETURN FROM 
PROMOTIONAL EFFORTS 

PROFITABLE SOLUTION: With the 
Electroline Addressable System's port/subscriber manage-
ment, targeted marketing promotions are less costly and 
more effective. The operator can offer potential customers 
free cable service for- a trial period by remotely turning on 
their tap ports. Each new subscriber can be immediately 
added to the operator's subscriber list. 

REVENUE INCREASE: Results indicate that this 
type of promotional activity increases subscriber count by 
2% to 6%. 

SAVINGS: $60 to $100/truck roll. Truck rolls are no 
required for temporary connections/disconnections. 
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Ma2simizing 7iable Network Operations To Increase ProfitS 
The Differences Betvveen Traditional & Addressable Networks 

Traditional Passive Network 

Customer 
Service Center 

updates the customer 
account which gener-
ates a work order. 
A truck is then dis-
patched to the field. 

1. Difficult access 
2. Truck rolls required 

PROBLEMS: 
1. Limited access 
2. High churn 
3. Signal theft 
4. Extremely high level 

of truck rolls required 

UM! 

. ¡bail 
-,aar 

1. Loop-wired buildings require 
access to each unit for servicing 

2. Signal theft 
3. High level of truck rolls required 

e .4\ 

x<z) 

Traditional 
Passive 
Network 

Addressable 
Network 

(Remote Control of 
Subscriber Services) 

LoopTap System  
The I nnnTan qvgtAm 

PROFITABLE SOLUTION: To reduce signal 
theft, Electroline's addressable tap ports provide signals only 
when authorized by the cable operator's billing system. In 
r addition, the system's remote operation can immediately 

disconnect tap ports of closed accounts to prevent discon-
nection errors/omissions by technicians. Services can no 
longer be stolen by simply connecting a loose drop cable or 
by removing an obvious security device. 

REVENUE INCREASE: Converting unautho-
rized connections into paying subscribers represents an 
increase of $30 to $50/month/subscriber. With enhanced 
services, this value is substantially higher 

2. COST: TRUCK ROLLS TO HIGH 
CHURN AREAS 

Í
5Ways to 4.kuromaticaii 

Increase PROFITS 

I. COST: SIGNAL THEFT & 
DISCONNECTION ERRORS 

1PROFITABLE SOLUTION: The Electroline 
Addressable System's ability to remotely control subscriber 
services eliminates the task of having to roll a truck for 
service connections or disconnections. 

SAVINGS: $60 to $100/truck roll. 

3. COST: SUBSCRIBERS IN DIFFICULT 
ACCESS AREAS 

PROFITABLE SOLUTION: With the 
Electroline Addressable System's off-premise management, 
difficult access areas such as gated communities or rear 
easements, no longer require physical access. The extra time 
to gain access to this type of premise's tap is eliminated. 
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The cable set-top box of the future is going to be an ex-
tremely powerful machine with blazingly fast microproces-
sors and ever-increasing memory capabilities that will act 
as the central switching station for virtually all of the con-
sumer's telecommunications needs. 

Or it will be a low-cost, dumbed-down piece of hard-
ware with zero memory and only minimal processing 
capabilities that allows consumers merely to tap into 
the headend-based server where all the real net-
work intelligence lies. 

Or it will be something in between. Or all of 
the above. The fact is, no one really knows. 

But no matter how the set-top evolves in 
the coming years, there is little doubt that 
consumers will be able to tap into an in-
creasingly diverse set of applications 
through what is now considered to be 
a glorified channel-changer. 

"The concept of numerous types 
of set-tops out there at the same 
time is probably accurate," Mark 
DePietro, senior director of mar-
keting and systems engineering 
at Motorola, says. "Some will be 
clearly basic devices that will be 
used just to watch TV Others 
‘vill have more capabilities." 

Set-tops bulk up 
loday s current set-top mod-

els, most notably Motorola's 
DCT-2000 and Scientific-At-
lanta k Explorer 2000, have 
enough processing power and 

memory for video-on-demand 
(VOD), Internet access and other 

basic applications. But take a look at 
the specs for the up-and-coming DCT-

5000 and Explorer 6000 models (see Table 
1, page 131), and suddenly you're vaulted 

into the realm of full-screen streaming media, 
online gaming, virtual VCRs and a whole slew of 

advanced services not even imagined yet. 
"We see (set-tops) becoming more sophisticated 

as time goes by," Martin Gordon, spokesman for 
Philips Electronics, says. "Watch for more and more 
technology making its way into the set-top." 
Of course, the central question is: Are consumers will-

ing to pay top dollar for the hardware to get these ser-
vices? The set-top manufacturers are betting they will. But 
there are others in the cable industry who argue that there 
is a better and cheaper way. 

Clients slim down 
By modeling the cable system on a thin-client architec-

ture, in which a relatively simple set-top runs applications 
resident on a headend server, cable operators will be able to 

lower the entry cost to new digital subscribers and make 
more efficient use of the digital network. 

"If you look at all the problems with operating systems 
and chip sets, designing thickness for the purpose of cre-
ating a TV browser doesn't work well at all," says Michael 
Collette, senior vice president of marketing at ICTV, a 
developer of interactive television platforms. "The dual-
client or headend-based solution allows you to work 
in a standard environment and define the set-top as 
predominantly a display device." 

This isn't to say that Collette believes set-top de-
velopment should be frozen. He says there are 
plenty of areas in which the set-tops of the fu-
ture could be improved, such as adding a 
second moving picture experts group 
(MPEG) tuner for picture-in-picture and 
graphic overlay purposes. A built-in 
cable modem would be a good idea, 
as well, he notes. 

Gorging on gateways 
The question as to what fu-

ture set-tops could or should be 
is further complicated by the 
very term ̀ set-top.' Today, an 
analog set-top is used almost 
exclusively to switch cable 
television channels. First-gen-
eration digital models intro-
duce interactive services, text 
and graphics, instantaneous 
video-on-demand and other 
services that are still largely 
coming directly from the cable 
system. But some designers say the 
set-top is destined to extend beyond 
its role as an advanced interactive tool 
to become a central home networking 
system through which customers may 
control other digital devices. 

"As things evolve, the set-top will become a 
gateway that brings the broadband network into 
the home," Tony Wasilewski, chief scientist at Sci-
entific-Atlanta, says. 
Through wired and wireless connections, a cus-

tomer could surf the Internet for downloadable music 
files, save them to an MP3 player in the car, forward e-
mail to a personal digital assistant (PDA) still in the 
overcoat pocket and even check to see how the roast is 
doing in the oven. Talk about your ultimate couch potato. 

The skinny on standards 
Of course, all of this will take a certain amount of coop-

eration among leading hardware and software players. For-
tunately, the cable industry has a good start with the 
OpenCable standard. But as in any industry, the continuous 
march of technological progress will require new standards 
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Viewers may surf the Internet using set-tops such as Scientific-
Atlanta's Explorer 6000 (right) and Explorer 2000 (far right). te 
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Now, no headend is too small for 

MPEG Ad Insertion 
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• Low cost high quality MPEG storage 

• Inserts on digital and analog channels 

• Uses your existing encoders and T&B 

• Also ideal for LO and infomercial playback 

"Call us for all your commercial insertion needs!" 

800-922-9200 
www.megahz.com • engineering@megahz.corn 
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Opportunities for 
Application Service Providers 

in Cable Networks 
Capture New Revenue Streams 

By Pablo L. Martinez 

The always on broadband access provided by 

cable networks offers operators the opportuni-

ty to be application service providers CASEs3. In 

part two of our series on the relevance of the 

ASP model to cable networks, we develop a 

business case built upon the service models 

and architectures introduced in part one. 

Internet access for e-mail and Web 
browsing is currently driving initia-
tives to upgrade cable plants to IP-
centric platforms. However, the 
flexibility and ubiquity of IP tech-
nologies give cable operators the op-
portunity to offer new innovative 
services not only to residential cus-
tomers but also to telecommuters, 
small office, home office (SOHO), 
and medium business customers. 
One example is application rental 
services, where end-users remotely 
invoke features from applications 
running on network-centric server 
clusters (see Figure 1 on page 134). 

This network-centric service 

model simplifies end-user system re-
quirements and maintenance. It pro-
vides cable operators the 
opportunity to offer application ser-
vices that take advantage of the al-
ways on broadband access that cable 
networks offer. In this role, cable 
operators become ASPs. 

Market trends 
According to dic Yankee Group, the 

ASP market will grow from $3.1 billion 
in 1999 to $14.2 billion in 2003, (see 
Figure 2 on page 134). According to 
this forecast, Web hosting and e-com-
merce are the key revenue generators. 
A market segment of interest is in-

come-generating home offices. By 
the end of 2002, IDC expects over 
30 million U.S. home-office house-
holds with someone running a busi-
ness. About 8.2 million U.S. 
households will be equipped with 
cable modems, out of which 6.2 mil-
lion are expected to be home offices. 
This represents more than 75 percent 
of the cable modem customer base. 
One of the elements driving home-

based businesses to access and have a 
presence on the Internet is that it 
serves as a low-cost conduit for rev-
enue-generating opportunities such as 
e-commerce. Also, the Internet is 
quickly becoming a strategic portal 
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for business information and research, 
especially for small businesses, which 
tend to have a higher percentage of 
knowledge workers. This type of cus-
tomer is cost sensitive, prefers to deal 
with local service providers and ex-
pects high-qual4y customer service. 
The ASP service model may help 
cable operators satisfy those needs. 

Business case assumptions 
A business case built around a sim-

ple scenario is presented in Table 1 on 
page 138. A cable operator providing 
traditional Internet access services to 
residential end-users via cable modem 
wants to become an ASP In this sce-
nario, the cable operator built a data 
center capable of supporting a total of 
50,000 end-users (20,000 end-users 
subscribed to ASP services and the re-
maining 30,000 end-users subscribed 
to regular Internet access services). 
Another option would be for the 

cable operator to have a third-party 
service provider host the data center. 
This option reduces up-front capital 
outlays and allows faster entry into 
the market. But, for the purposes of 
the business case presented here, it is 
assumed the cable operator builds its 

iGUF 

D ELIVERING A PPLICATIONS 

AS A S ERVICE 

Network hosted 
Applications server farm 

Networ delivery 
services 

Remote application 
Presentation 

End-user access device 

ASP M ARKET FORECAST 

16 000 

14 000 

12.000 

10.000 

8,000 

6 000 

4.000 

2 000 1 
Front-office El hack-office 
lincludes application hosting) 

 1 
2001 2002 2003 

II Web hosting/E-commerce 

own data center. The rest of the as-
sumptions used to build the business 
case are presented in Table 1. 
The business case assumes that the 

cable operator offers a simple set of 
ASP applications. Basic human re-
source applications, financial manage-
ment, collaborative computing, sales 
automation, groupware and e-mail all 
are offered as a service bundle. 

In addition, a simple pricing plan 

Source: Yankee Group, 8/99 

is assumed based on flat user per 
seat, per month fees. More sophisti-
cated billing schemes are needed to 
support usage-based pricing either at 
the application level or at the trans-
action level. Determi ling the correct 
level of billing granu arity depends 
not only on current technological 
capabilities, but also on ASP busi-
ness and service arrangements for 
the application frameworks. > 

LINE 

Revenue Opportunities in a 
Network-Hosted World 
Cable operators may increase their 
revenue streams and attract new 
customers by pursuing the appli-
cation service provider (ASP) 
model. The ASP model also: 
• Targets the growing home-based 
business market segment with-
out the need to expand current 
cable plant footprint 
• Helps overcome some of the up-
stream bandwidth limitations of 
the hybrid fiber/coax (HFC) 
plant 

• Enables the offering of higher 
margin, converged 
voice/video/data applications 
and value-added service bundles 
• Shifts pricing models toward 
subscription-based and transac-
tion-based schemes, thus gener-

ating recurring revenues from 
end-users 
• Promotes cable operators in the 
value-added chain to differenti-
ate from traditional Internet ser-
vice providers (ISPs) 
• Creates opportunities to expand 
and complement service portfo-
lios with professional services 
• Allows cable operators to partner 
with other service providers and 
add value to their service offerings 
• Increases end-user satisfaction 
and retention via a growing se-
lection of hosted applications 
• Adapts to end-users need to 
switch services wh le still reduc-
ing end-user churn 
• Simplifies the process of adding 
new end-users 
• Improves end-to-end security in 
cable networks 
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now you can send and receive secure signals 

with no reflections. 

• Clear Connections 
TFC/Amphenol Broadband Connectors provide an unsurpassed 

return loss performance up to I GHz with less than .1 dB 

attenuation. The result: unmatched RF performance, secure 

two way interactive data transmissions and no ingress or 

leakage in the critical return path band. 

• Designed to Last 
The advanced design ensures your connections survive 

the test of time and advancing technology. Installing 

Amphenol Broadband connectors today could save an 

upgrade tomorrow. 

• Built to Last 
Three piece aluminum construction provides superior 

corrosion protection. Brass internal components lengthen 

service lifespan and reusability of the connectors and 

your system. 

• Superior gripping Design 
The multiple slotted brass grips provide unmatched 

gripping strength during installation. This eliminates 

unwanted cable suck-out, ensures correct insertion 

alignment, and enables easy access for equipment servicing. 

Amphenol 
Broadband C'onnertors. C War Connections Count. 

Times Fiber Communications, Inc. 

Division of Amphenol Corporation 

358 Hall Avenue, P.O. Box 384 

VVallingford, CT 06492 

Tel: 1-800-677-2288 • (203) 265-8500 • Fax: (203) 265-8422 
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ASP pricing models 
Figure 3 (at right) shows how ASP 

pricing models may evolve over time. 
The diagram shows a shift towards 
subscription-based and transaction 
models and implies that pricing mod-
els eventually may rely less on tradi-
tional software licensing. 
The ASP service model offers appli-

cations to thousands of users on a 
monthly subscription basis. This re-
quires adapting application-licensing 
schemes to fit a dynamic recurring 
monthly fee model. One example is 
software licensing utilities enabling 
ASPs to provision applications for 
rental without incurring up-front li-
cense fees. The software licensing utili-
ty measures concurrent usage of 
application software, and the ASP 
makes monthly payments to applica-
tion software vendors accordingly. This 
utility may also apply tiered discounts 
as the ASP'S customer base grows. 
The flat-rate pricing plan used in 

this analysis is based upon application 
types. The pricing criteria takes into 
consideration application value and 
application configuration time. Other 
pricing plans are in use today, such as 
charging according to server type and 
configuration (shared vs. dedicated 
servers). This type of pricing plan may 
be broken down further into hardware 
and maintenance fees. Another exam-
ple is charging according to end-user 
access rights to application data (read-
only versus editing privileges). 

Projected revenues 
The ASP service model rests on a 

pricing structure that generates 
monthly recurring revenues indepen-
dent of the pricing plan used. ASPs 
have opportunities to increase these 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

"More sophisticated 
billing schemes are 
needed to support 
usage-based pricing." 

revenues. For instance, many existing 
applications are being "ported" to net-
work-hosted environments. In addi-
tion, new network-hosted applications 
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ASP BUSINESS CASE—GROS FIGURE 4 

EVOLUTION OF ASP PRICI 

II Data Total Gross 
Revenues 

627,457 $27 .135 

G M ODELS 

s REVENUES 

$26,050 $24,954 

are emerging, creating opportunities 
to expand service portfolios and offer 
professional services. In fact, the ASP 
service model allows ASPs to cross-

sell solutions from 
other ASPs. The ser-
vice model simplifies 
adding new end-users 
as well. 

In this business case 
example, gross revenues 
will grow from $1.215 

million in 2000 to $27.457 million in 
2004 (see Figure 4, above). After the 
fifth year, gross revenue begins to de-
crease. This is because of the assump-

tion that there were no plans to expand 
beyond the capacity of the single data 
center deployed initia:ly, and that ser-
vice pricing decreases as technology 
matures. This means that after five 
years of steady customer base growth, 
either new data center facilities need to 
be deployed or the capacity of the exist-
ing center must be expanded. This, of 
course, depends on the growth-rate 
profile assumed in the analysis. 

Anticipated expenses 
In terms of expens 

eral elements that m 
One element is the c 

s, there are sev-
st be considered. 
st of implement-
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ing data center facilities and an im-
proved Internet protocol (IP) infra-
structure. Storage costs are 
particularly important. 
Another element is the cost of cus-

tomizing application software. As 
mentioned before, customized soft-
ware does not fit well with the one-to-
many ASP service model. The time an 
ASP spends customizing an applica-
tion for a customer is time that cannot 
be applied to serving the needs of 
other customers. Also, application 
customization may increase the time it 
takes to complete application software 
upgrades. Applications must be de-
signed in ways that optimize their 
customization capabilities or at least 
expedite the creation of libraries of 
pre-customized application templates. 
Other expenses include application 

delivery costs, application service trial 
costs, best practice implementation 
costs, the cost of integrating new ap-
plications into existing service bun-
dles and information technology (IT) 
staff costs, such as hiring and training. 
In terms of IT staff costs, the expense 
is spread over a growing customer 
base, thus providing economies-of-
scale benefits. IT utilization is 
"bursty" in nature when dedicated to 
one company. Once IT resources are 
shared among multiple customers, 
their utilization increases and main-
tains a more stable rate. 
The total expense results for the 

business case are shown in Figure 5 
(above). Expenses reach $2.011 mil-
lion and climb to $6.859 million in 
2004. Again, after the fifth year, the 
expense growth rate slows down con-
siderably, corresponding to the data 
center reaching its maximum capaci-
ty at that time. 

Cash flow analysis 
Figure 6 on page 140 shows the re-

sults of the free cash-flow analysis of 
the business case. Again, after the fifth 
year, cash flow decreases, given the as-
sumption that maximum capacity is 
reached at that point in the data center 
and there are no plans for additional 
growth. At the same time, annual ser-
vice revenues keep decreasing while 
no additional investments are made. In 
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ABLE CABLE-ASP BUSINESS CASE ASSUMPTIONS 

Assumption _Item 
_Market Size Assumptions 

•[cc:print [Le , first year) 150,000 enc-users 
Growth rates 30 percent [years 1-3) 

25 percent [years 4-6) 
20 percent (years 7-9) 

General Assumptions 
Weighted Average Cost of Capital (WACC) 12 percent 
Terminal rate 4 percent 
Tax rate 36 percent 
ASP Service Penetration 
Initial penetration 1 percent 
Annual increase 2 percent 
Maximum 6 percent 
Pm Rates 
Initial churn 12 percent 
Incremental churn 0 percent [economically stable service area) 
ASP Service Pricing 
Service revenue $150/month/subs 
Annual increase -$5 
Partner share 10 percent 
Equipment Expense 
CMTS [incremental to support ASP subs) $150/sub 
ASP equipment [1 data center) $1.7 million ($700K for software, 

$400K for data networking, $300K 
$300K for servers, 
for data storage) 

Data Center Expeases 
Recurring expenses per year $500,000 + 5 percent of gross rt venue 
Engineering Et design $200,000 (first year only) 
Billing and ASS Expenses 
Recurring expenses per year $250,000 + 3 percent of gross revenue 
Customer Service i Support 
Recurring expenses per year $30 o average number of subscritrrs 
Sales and Marketiag Costs 
Recurring expenses per year $100K + ($150 o number of new ;ubscribers) 
General & Administrative 
Recurring expenses per year $500,000 + 3 percent of gross revenue 
Installation Costs 
Installer salary Et benefits per year $100K 
Number of installations per technician per year 7,500 
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a more realistic scenario, the cable op-
erator may plan for growth of both the 
customer base and the service portfo-
lio. Also, technological advances that 
will increase infrastructure capacity 
and enable more profitable emerging 
applications will occur. 

Figure 7 on page 142 shows cumula-
tive discounted cash flow results of the 
business case. With an initial invest-
ment of $2 million, a relatively simple 
portfolio of application offerings and 
limited growth planned, the business 
case predicts more than $41 million in 
10 years with the break-even point 
reached in less than three years. 
The ASP service model and archi-

tecture provide cable operators the op-
portunity to differentiate from 
traditional Internet service providers 
(ISPs) and exploit their strengths in 
offering converged service bundles. 
This model moves application pro-
cessing, security and quality of service 
(QoS) to the network and relays pre-
sentation functions to end-user termi-
nals. Security and QoS treatments still 
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are needed to guarantee proper deliv-
ery and application response times, 
but these may be provided in a more 
efficient and simpler way over the 
cable access network. End-user equip-
ment gets simplified, which results in 

a reduction of truck rolls and overall 
maintenance suppoit. 
The ASP service model rests on a 

pricing structure &at generates 
monthly recurring revenues. It cre-
ates opportunities io expand service 
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Amplifiers 
Versatile, surface mount amplifiers for distribution, head end, 
cable modems, and other cable applications. 

All you want in a CATV amplifier and more...high linearity, 
high reliability, low NF, flat gain slope, low voltage and all in a 
small, surface mount package at low commercial prices. 

Model AH2 AH22  Units 
Frequency 50-860 50-860 MHz 
CSO -53* _63.. dBc 

CTB -75* -61** dBc 
IP2 48 70 dBm 
IP3 38 41  dBm 
Gain 16.5 11.7 dB 
NF 3.0 4.5 dB 

DC voltage 5 5 volts 
Package SOT89  SOIC8 (Thermally enhanced) 
'Measured at 30 dBmV output/channel, 83 channels. 
— Measured at 40 dBmV output/channel, 110 channels 

Mixers 
Super Spur Suppression Mixers for CATV Headends. 
Great mixers at commercial prices. Check these out: 

Model 
RF Frequency 1000-2000 1-2200 MHz 
LO Frequency 1000-2000 1-2200 MHz 
Spur Suppression 60 55 dBc 
IIP3 35 27 dBm 

HMJ7 SME1400B-17 Units 

For more information and data sheets, fax your request to 
650-813-2447 or e-mail at wireless.info@wj.com. 

1-800-WJ1-4401 wu WATKINS-JOHNSON 

Visit us on the web at WWw.Wi.COM 

Distributed In U.S.A. by Microwave Components: 800-282-4 Ï71. Nu Horizons Electronics: 888-747-6846: Richardson Electronics: 800-348-5580. 
In Europe call WJ: +44-1252-661761 or /our local Richardson Electronics Office: France:101) 55 66 00 30: Germany: 10891 80021 31: Italy'. (055) 420 10 30 UK: (01753) 733010; 
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portfolios, offer professional services 
and to cross-sell solutions from 
other ASPs. 
There are some challenges, howev-

er, that need to be addressed. For in-

stance, more sophisticated billing 
schemes are needed to support 
usage-based pricing. The level of 
billing granularity depends on tech-
nological capabilities, and the ASP 

business and service arrangements 
upon which applica ion frameworks 
are implemented. Appting applica-
tion-licensing scheries to fit a dy-
namic recurring monthly fee model 
is another challenge. A third chal-
lenge is designing applications in 
ways that optimize their customiza-
tion capabilities at reasonable costs. 
Once these challenges are addressed, 

the ASP model will provide cable oper-
ators with additional revenue streams 
and the ability to attract a new seg-
ment of SOHO customers. CT 

Pablo L. Martinez is solutions manager 
for Lucent Technologies' Broadband Ac-
cess Group. He may br reached at 
pablo@lucent.com 

This article is reprinted with permission 
from the NCTA, and is based on a paper 
from the 2000 NCTA Technical Papers. 

Did this article help you? Let us know 
your thoughts. Please end an e-mail to 
jwhalen@phillips.com 
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What New Cables Offer 
and Old Cables Hide 

By Paul Gemme and 
Christopher Gemme 

le • • 

dtAging cable plants 

/ 
----. o 

can hamper modern 

broadband network de-

ployment, making re-

placement a necessary 

solution. How do you decide 

whether to patch your exist-

ing network or plunge into 

system upgrades? 

E
ach year, highway maintenance is necessa to counter 
the effects of the environment. Fortunatel for us, we are 
not responsible for making sure there are igh-quality 

paths for transit—or are we? Coaxial cable, the F boulevard 
of the broadband network, is the path of transit or providing 
high quality signals to customers. We must ensu e those new 
services, such as digital video and high-speed da a, can travel 
without damaging the RF vehicle. 
While coaxial cable is forgiving, it is still susce ible to the ef-

fects of the environment and aging, which even t best system 
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maintenance 
cannot prevent. 
However, a good 
maintenance program 
with a proactive replace-
ment effort may minimize 
these effects on the system. 

Getting older 
Even the best maintained plant can-

not overcome aging. Cables will start to 
show signs of deterioration and RF 
leakage. We have all seen it before—ra-
dial cracking of the outer conductor, 
squirrel chew, projectile holes, etc. The 
usual repair approach is to cut out the 
bad section and splice in a new section 
of cable. This is appropriate if a cable is 
fairly new, but always consider replac-
ing the span as an alternative. 
The more straight splices in a sys-

tem, the greater the system perfor-
mance degradation. Also, a repair can 
lead to early failure in a span, requir-
ing another costly truck roll. 

Yesterday's cable 
Remember the days of the P1, P2 

and CopperGuard? Unfortunately for 
many operators, these cables are di-
minishing network capabilities. Engi-
neers make an effort to install the most 
advanced line gear and headend equip-
ment, but they need to pay the same 
attention to the existing cable in the 
plant. While possible, trying to pro-
vide customers with an enhanced ser-
vice broadband network through aged 
cables is difficult. 
Those cables served their purposes 

well in the days of 300 MHz plants, 
but were only qualified to that band-
width. Looking at the history of cable 
bandwidth qualification from 1971 
through 1985, cable was only quali-
fied for 5 MHz to 300 MHz. Then in 
1985, qualification was extended to 
450 MHz before changing to 600 MHz 
in 1988. The introduction of new am-
plifiers and the desire to make use of 
even more bandwidth changed the 
upper limit to 1 GHz in 1992, which 
remains the target today. 

fig It is 
impor-

tant to con-
sider that the measurement 
of attenuation graphed in 
Figures 1 and 2 on page 
148 is the measure-
ment of new cable, 
not cable installed 
in a plant 15 or 

more years ago. For 
those numbers, you would 

also have to take into consideration 
structural return loss (SRL) damage, 
the change in the velocity of propaga-
tion (Vp) of the dielectric, water dam-
age and corrosion. You'll need to 
perform sample testing of existing 
cable to the bandwidths anticipated 
for the new network to determine its 
capabilities. 
When testing your older cable, keep 

the following in mind: 
• Attenuation of cable is most accu-
rately known below the frequency at 
which the cable was qualified. It is 
difficult to accurately predict how 
the cable would perform beyond the 
test range, although theoretical pre-
dictions do exist. 
• The use of SRL measurements to 
evaluate cable is a standard practice. 
Unknown electrical performance is-
sues beyond the frequencies at 
which they were originally swept 
and tested may exist in cables. The 
testing referred to provides SRL data 
inherent to the manufacturing 
process and does not predict field-
created SRL. 
• Thermal cycling adversely affects 
the molecular properties of the di-
electric, which significantly changes 
the Vp. Aged cables more than 15 
years old that have been tested have 
demonstrated this with a greater 
than 1 percent change in Vp. 
• Water damage and corrosion have 
a significant impact on a cable's elec-
trical performance. The resistance of 
a cable may be dramatically in-
creased, which can create plant per-
formance and reliability issues. 
• Mechanical failures, such as radial 

cracking of the ou 
lead to water migr 
signal ingress and 
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video systems. Our servers are out in force, covering 

over 30,000 channels worldwide. With ironclad, scalable 

solutions for broadcast, broadband and Internet, you can 

manage your most demanding applications and a variety 
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Changing television for good. 
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analyze this 

Adding CAM to a CATV spectrum analyzer 

redefines today's industry reference tool. 

A getren 
Avantron Technologies Inc. 

tedeldning test & measutement 

1 800 297 9726 
www.avantron.com 

Avantron's AT-2000RO 0AM Spectrum Analyzer 
• 1 GHz full span • 70 dB dynamic range • fastest 3ms sweep time • absolute +/- 0.75 dB amplitude accuracy • built-in pre-amp for -65 dB 

sensitivity at 300 kHz BW • 10 Hz resolution frequency counter • AM/FM demodulator • AutoCal with only 1 minute warmup • lightweight 
19 lbs (including built-in battery) • field rugged enclosure • sun-viewable 6.4"color LCD display • user-friendly intuitive GUI • 64/256 QAM 
DOCSIS compliant ITU-T J.83 Annex B • constellation display • MER • Pre and Post BER • equalizer display • total power measurements in 
user-selectable BW range of 0.2 to 200 MHz • time domain measurement mode for upstream bursty signals • 100% in-service CATV mea-
surements including CTB • full FCC proof-of-performance capability • standard interfaces RS/232, DB25 parallel and 10BASE-T Ethernet • 
W IndOWS TM based PC software for data management, remote control TCP/IP compatible and automated HE monitoring 

Visit us at the Western Show, Booth 317 
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Digital Signal 
Pitfalls, Concerns, Considerations 
and Suggestions 

John J. Downey 
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In this second installment of this three-
part series on digital data, Acterna's 
manager for broadband training John 
Downey looks at modulation schemes, 

explains how new digital service influences 
existing analog channels and provides tips 
on placing your haystacks (digitally modu-
lated carriers). 

Many engineers don't realize that 
adding digital signals to the channel 
line-up could cause composite in-
termodulation noise (CIN). Because 
this is considered a distortion like 
composite triple beat (C113), some 
believe that CIN adds on a 20-log 
basis. Increasing levels by 1 dB 
could make the CIN ratio worse by 
2 dB. Doubling the cascade could 
make the CIN ratio worse by 6 dB. 
CIN will add to the regular thermal 
noise on a 10-log basis to give a 
worse carrier-to-noise (C/N) ratio 
for the existing analog carriers. 

If we assume the digital channels 
will be between 550 MHz and 750 
MHz, the simple mathematics of 
addition and subtraction would in-
dicate that the worst area will be 
between 250 MHz and 400 MHz. 
This forces us to know the specifi-
cations of our transport equipment 
and to verify how it was specified. 
There also could be out-of-band 

(00B) noise to contend with, not 
to mention residual noise from 
"inactive" devices. Placement of 
haystacks and analog channels 
side-by-side could have a debilitat-
ing effect. It may be warranted to 
look at the device (modulator, 
modem, set-top, TV, VCR and so 
on) with a spectrum analyzer from 
5 MHz to 1 GHz before installa-
tion. You may be surprised at what 
comes out of a supposedly inactive 
device (local oscillator leakage, 
harmonics, residual noise, and 
other spurious signals). Be sure 
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Carriage: 

not to overload your analyzer with 
too much signal level. You could 
interpret the readings as a problem 
that is not actually there. 

Anomalies affect digital 
Differently than analog 
In the United States, the Federal 

Communications Commission 
(FCC) requires a 43 dB C/N for 
analog visual carriers on cable sys-
tems. Most systems are designed 
for 48 to 50 dB. You usually don't 
get much better than 50 dB or so 
C/N out of the fiber node. 
Many believe that if the analog 

:flannels look good, then digital 
will have no problems. Digital data 
is very robust, and there's no noise 
hidden in the service like analog 
:hannels. It also can survive with a 
much lower C/N than analog, then 
-eality hits, and you find that this 
-atio is very dependent on the type 
)f modulation, adaptive equaliza-
ion, forward error correction 
:FEC), and other factors. 
For example, 256-QAM (quadra-

-ure amplitude modulation) re-
luires a 34 dB C/N, assuming 
hennal noise, to achieve a 10-6 bit 
rror rate (BER). That's one errored 
Mt out of 1 million bits transmitted. 
[his BER is a typical requirement 
or digital set-top boxes to operate 
zliably. Also, this is not taking into 
tccount intermittent problems that 
nay not be apparent on an analog 
Mcture, but could cause slight tiling 
m a digital picture. 

Let's look at one example: A 256-
QAM digitally modulated carrier in 
an National Television System Com-
mittee (NTSC) system is 6 MHz 
wide and operates 10 dB lower than 
analog channels. The end-of-line 
C/N for the analog carrier is 48 dB. 
Digital data is added to the line-up 
and causes intermodulation noise 
that makes the carrier-to-composite 
noise ratio (CCNR) drop to 46 dB. 
(See Figure 1 on page 154) 
The analog channel level is +15 

dBmV out of the tap, making the 
composite noise in 4 MHz (15 - 
46) = —31 dBmV. If the digitally 
modulated carriers' total power is 
10 dB lower than the adjacent ana-
log TV channels' amplitude, it 
would be +15 - 10 = +5 dBmV av-
erage power. This C/N ratio is av-
erage power to root mean square 
(RMS) noise in the corresponding 
bandwidth of the carrier. 
Because the digitally modulated 

carrier has filter roll-offs, it isn't 
exactly 6 MHz-wide, because of 
the filter alpha. 256-QAM has a fil-
ter alpha of about 11 percent, 
therefore, 89 percent is the actual 
payload of approximately 5.4 
MHz. The noise in 5.4 MHz would 
be; —31 + 10*log (5.4/4) = —29.7 
dBmV. This makes the C/N of the 
data 5 — (-29.7) = 34.7 dB. This is 
very close to the 34 dB cliff we 
mentioned earlier. If we run the 
haystacks higher, they will have a 
better C/N, but there will be more 
laser clipping and CIN. Once 

again, we must know the conse-
quences of our actions and know 
how to strike a compromise. 

Standing waves 
And group delay 
Another point to keep in mind is 

the effect of standing waves. 
Standing waves are created from 
impedance mismatches that cause 
signal reflections. These reflected 
signals will add in or out of phase 
with the original, causing a stand-
ing wave. Any defective compo-
nent, low return loss connections, 
damaged cable, connectors, 
ground block, splitters, etc., can 
cause standing waves. 
Most TVs have a poor return loss 

of approximately 5 dB to 6 dB, but 
the fact that we hit it with a relative-
ly low signal (0 dBmV) actually pro-
tects us somewhat. Set-top boxes 
may buffer it also because they usu-
ally have better return loss than TVs 
and VCRs. Analog carriers have 
lived with this problem with little or 
no detrimental effect in most situa-
tions. Digital data is a different story 
Remember, digital channels are ei-
ther perfect, tiling or out. The differ-
ence between perfect pictures and 
none often is less than 1 dB. 
For any analog type of problem 

(hum, ghosting, venetian blinds 
and so on) to show up on a digital 
channel, it must be in the house. 
Remember, the TV is more than 
likely still analog, and the digital 
signal is being converted back to 

12100 0T153 



DIGITAL CARRIER-TO- N OISE 

-31 dBMV 

15dBMV 

5 4MHz 

analog at the digital set-top box. 
Ghosting from reflections and direct 

pickup (DPU) have a different effect 
on digital data than on analog carriers. 
Most customer premise equipment 
(CPE) will have a channel 3/4 selector 
switch to eliminate direct pickup from 
a local broadcaster operating on one 
of those channels. You should never 
have a strong, over-the-air broadcaster 
on both channels 3 and 4 in your im-
mediate vicinity 
Adaptive equalizers are used in digi-

tal set-top boxes to mitigate reflection 
and in-channel tilt problems. Avoid 
the roll-off region of the amplifiers 
and diplex filters. Even though digital 
signals may work at a lower ampli-
tude, they can't compensate for too 
much in-channel response or tilt. 

10dB 

5dElmU 
256-OM 

Most digital equipment is specified for 
< 1 dB per 1 MHz. 

Diplex filters and improper amplifi-
er alignment contribute to group delay 
problems. Chrominance-to-luminance 
delay on channel 2 is one such prob-
lem caused by diplex filters. The color 
part of the picture begins to smear 
away from the luminance, or black-
and-white part of the picture. Sharp 
diplex filter roll-offs create group 
delay, which is aggravated by cascad-
ing amplifiers. This will create BER 
problems with return path data cam-
ers located near this roll-off. Most data 
equipment is specified for between 70 
ns to 200 ns of group delay. 
Some suggestions to mitigate these po-

tential problems would be to place nar-
row carriers near the roll-off, place robust 

carriers in the low e 
multiples of 6 MHz 
teins) because of co 
fion (CPD) and stay 
because of citizens' 
not much left here, 
Once the decisio 

digital services, yo 
to place the carrier 
could be placed in 
CTB from the anal 
the guardbands. (S 
56) We would lose 
may be good for a 
could affect the adj 
or video. It seems 
systems taking this 

d, stay away from 
8 MHz in PAL sys-
mon path distor-
away from 27 MHz 
and (CB). There's 
there? 
is made to carry 
must decide where 
. The haystacks 
region that causes 
g channels to fall in 
e Figure 2 on page 
1.25 MHz, but this 
00B noise, which 

cent channel audio 
ere aren't many 
approach, though. 

Understanding modulation 
We need to und rstand how digital 

data is transported on an analog sys-
tem. We also must understand the ef-
fect of compressio and higher order 
modulation schem s on robustness. 
This will maximiz efficiency and pro-
ficiency of the tec nician who must 
maintain these net orks. 

Digital compress on (moving pic-
tures expert group, or MPEG-2, for 
now) can greatly r 'uce the number of 
bits per second req ired to represent a 
digital video signal with more than ad-
equate perceived p ture quality Typi-
cally, 3 Mbps to 6 bps have been 
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Want to start up 
The Family Sports Channel? 

Cable2 Neighborhood and DigitalC 
will give you the competitive edge. 

You can still join the fastest growing satellite home for cable programmers, the Cable2 Neighborhood. It's the hottest, most 

sought-after, reliable and technologically sophisticated neighborhood, with GE-I and GE-4 satellites providing cable channels 

access to over 45,000,000 households. 

And now, Cable2 programmers can benefit from DigitalC , an end-to-end solution providing satellite distribution of Multiple 

Channel Per Carrier (MCPC) compressed, digital cable programming services. DigitalC offers cable programmers customized 

solutions with many valuable service features including fully protected capacity, 24x7 customer support and systems monitoring. 

It's seamless, cost-effective, and turnkey. It allows you to enhance and expand your programming options. 

For the past 25 years, GE Americom has been a pioneer in satellite technology. Cable2 and DigitalC are just two examples of 

our commitment to offering the cable industry the opportunity to grow and profit from our expertise. 
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found to be sufficient for most pro-
gramming material, and new compres-
sion techniques (wavelets and fractals) 
may reduce these numbers even more. 

Still, baseband digital transmission 
would require between 3 and 12 MHz 
to transport these signals. The exces-
sive bandwidth problem of digital 
video services is solved through the use 
of higher order digital modulation 
techniques. Many don't realize that the 
word "modem" is actually an acronym 
for modulator/demodulator. We modu-
late (manipulate) an analog carrier in 
amplitude, phase or frequency to repre-
sent binary digits (bits), then we de-
modulate at the other end to convert 
back to analog for conventional TVs 
and VCRs. This is the most efficient 
and economical way to send digital in-
formation on an analog plant. 

OPSK in the time domain 
Looking in the time domain as 

shown in Figure 3 above, you can 
see the four phase states of quadra-
ture phase shift keying (QPSK) mod-
ulation. Each phase shift is 90 
degrees. Every cycle represents a 
symbol. In QPSK, there are 2 bits per 
symbol. This would give a theoreti-

cal throughput of 2 bits per Hz. 
Other modulation schemes like QAM 
utilize amplitude and phase manipu-
lation to achieve more bits for every 
cycle. This can be confusing because 
baud is symbols per second, which is 
different than bits per second bps. 

In the case of QPSK modulation of 
an analog carrier, we may use 6 MHz 
for the whole haystack, which may 
actually be 5 MHz of payload be-
cause of filter skirts. This would be 5 
MHz of bandwidth or 5 Msymbols 
per second (Mbaud). This also could 
be interpreted as 10 Mbps because 
QPSK has 2 bits for every Hz. The 
only time baud and bps are equal is 

when the modulation used only has 
one bit for every cycle (Hz), such as 
binary phase shift keying (BPSK), 
frequency shift keying (FSK), ampli-
tude shift keying (ASK), etc. 
As shown in Figure 4 (page 158), 

64-QAM has 3 bits that go to the in-
phase (I) side of the modulator and 
3 bits that go to the quadrature (Q) 
side of the modulator. "Q" is 90 de-
grees out of phase from "I," hence it 
would be the Y-axis and "I" would be 
the X-axis. One of those bits is taken 
care of by a 180-degree phase shifter, 

and two of the bits would be covered 
by a four-level lin ar attenuator. 
What we have is a four-level linear 

attenuator on the I and Q channel, and 
a 180-degree phase shifter on the I and 
Q channel. Bring tl em back together 
and we have a signal, or symbol, repre-
senting 6 bits. This is a cycle of an 
analog wave that would be phase and 
amplitude modulated and would look 
very distorted. Six bits equal two to 
the sixth power (61) with regard to 
symbol landings or different combina-
tions of ones and zeros. > 
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REVE Tulsat has hundreds of 
reverse items in stock 

SystemAmp III 
750mhz Duals Hi 

with reverse amp SA# 562462 

$449.00 
LE Ins 

750mhz with 40mhz 
with reverse amp SA# 574754 

$249.00 

TAPS, TRAPS, CONNECTORS 

SYSTEM Ils & Ills 

Balanced Triples 
Unbalanced Triples 

Duals Highs/Dual Lows 
Singles 

Line Extenders 

Large Quantities In Stock 
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Scientific 
Atlanta 

ADDvantage 
Technologies Group Inc. 

Stock Symbol ADDM 

FIBER OPTICS 
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450-750mhz 
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NODES 

OPTICAL REVERSE 
REVERSE TRANSMITTERS 

HEADEND, MODULATORS, IRDS 

SystemAmp II 
550mhz 40/51 

Triple Unbalanced SA#542766 

(Made for cascading) 

$299.00 
550mhz Triple 

SA#501123 

$189.00 

GainMaker Amps & Line Extenders 
Original SA EQs, Pads & AGCs 

TULSAT 
800-331-5997 - 1605 E. Iola 

Broken Arrow, Ok 74012 
www.tulsat.com 

LEE ENTERPRISE 
800-551-0096 - 701 3rd St. 

Deshler, NE 68340 
www.leecatv.com 
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Understanding the effect this new 
digital service will have on the exist-
ing analog channels eliminates po-
tential pitfalls before money and 
time are wasted. There are many 
anomalies in our networks that may 
affect this new service differently 
than the analog service. To avoid 

some of these problems, systems may 
try a few tricks like placing the 
haystacks off-set from a standard fre-
quency plan. 
The TV set traditionally has been 

used as a piece of test equipment. 
Technicians could observe the analog 
picture or audio quality and make a 

diagnosis. Now With digital pictures 
being perfect, tilieg or out, we can't 
use the TV set anymore because 
there is no in-between. We must use 
some type of test equipment that can 
demodulate the digital signal and 
give good, quantitative measure-
ments, such as a QAM analyzer. 
These devices show the health of the 
signal that a TV set cannot. 
There may also be problems on 

the network that have been there for 
a long time, but have been masked 
by the relaxed requirements of ana-
log TV sets. A problem may appear 
on a digital channel that was never 
noticed on an ana og channel. Now 
we enter another frontier in CATV 
troubleshooting. CT 

John J. Downey is the broadband train-
ing manager for &term. He can be 
reached at john.downey@acterna.com. 

Did this article help you. Let us know 
your thoughts. Send an e-mail to 
jwhalen@phillips.com. 

NEW MULTIFUNCTION LCD 

AVCOM's PSA-65C 
Portable Spectrum Analyzer 

Microprocessor Controlled, 1-1250MHz In One Sweep! 
AVCOM's newest Portable Microwave Spectrum Analyzer, model 

PSA-65C, incorporates a microprocessor and attractive multifunction, 
backlit LCD, with an expanded frequency range from less than 1MHz to 
over 1250MHz, for the amazing price of $ 2930. 
AVCOM's new PSA-65C is a low cost general purpose spectrum 

analyzer that's loaded with standard features including FM audio 
demodulator, AM detector and digital frequency lock. The PSA-65C 
covers frequencies thru 1250 MHz in one sweep with a sensitivity 
greater than -95 dBm at narrow spans. The PSA-65C is ideally suited 
for 2-way radio, cellular, cable, satellite, LAN, surveillance, educational, 
production and R&D work. Options include new 1250 MHz frequency 
extenders, BNG-1000A tracking (noise) generator, log periodic anten-
nas, carrying case (AVSAC), and more. 

Visit our web-site at www.AVCOMofVA.com. 

AVC M
500 SOUTHLAKE BOULEVARD 
RICHMOND, VA 23236 USA 

804-794-2500 FAX 804-794-8284 

Phone, fax or write for more information or to order. 
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Ne mastered ANALOG over 20 years ago. 

Now we've mastered DIGITAL. 

BROADBAND COMMUNICATIONS ELECTRONICS 

QAM2000 MODULATOR 

alMIIIII191111» 
• Selectable Channels • 750MHz 
• Digital QAM Modulator • Saw Filtered 
' +60dBmV Output with Amplifiers 

UC2000 UPCONVERTOR 

• Digital Channel Converter 
• Inputs 44MHz DAM Signals 
' Outputs Channels T7-118 

P379D PROCESSOR 

• Selectable Channels • 800MHz 
• Digital DAM Processor • Saw Filtered 
• +50dBmV Output with Amplifiers 

Our quality broadband products are 
available for all of your cable system 
needs and are scalable and compatible to 
adjust to growth in the new century. 

Our new QAM2000 Modulator represents 
state-of-the-art digital modulation 
technology. The QAM2000 is a universal 
modulator with an FEC encoder. It 
supports DVB, DAVIC, SCIE, MCNS and  
ITU-T J83 Annex A & B specifications. 
The versatility of the QAM2000 makes it 
perfect for the changing needs of a 
modern digital headend. This unit 
compliments our digital products such as 
the UC2000 Upconverter and the P379D 
Processor. 

For information on how CADCO Systems 
can lead you into the next century, call 
1.800.877.2288 or visit our website at 
www.cadcosystems.com. 
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Virtual Private 
Networks 

Cable's New Revenue Opportunity 
By Mark C. Rodrick 

When it comes to making money, cable operators have 

focused mainly on the consumer market. Yet a huge op-

portunity exists in the business sector. As remote of-

fices proliferate, so too will the need for virtual private 

networks [VPNs] to securely connect telecommuters to 

the corporate headquarters. By offering VPN services, 

cable operators can differentiate themselves above 

mere "transport" providers. 

It's no longer enough to be the first to 
grab market share. Instead, "time to 
revenue" has replaced "time to mar-
ket" as a more relevant factor. 
And so along with currently pro-

viding digital video, digital telepho-
ny, high-speed data and other 
last-mile advantages to a neighbor-
hoods and business complexes, mul-
tiple system operators (MSOs) may 
now use VPNs to generate significant 
revenues from corporations. 
The projections for growth are im-

pressive. The Yankee Group, a 
Boston-based consultancy, estimates 
that by 2003, 70 percent of all busi-
nesses will run 90 percent of their 
data traffic over VPNs rather than 
private line services. Frost & Sulli-
van predicts the U.S. market for 
VPNs alone will reach $18 billion 
annually by 2004. 

In short, a huge opportunity for 
MSOs to make more money now ex-
ists, and you ought to exploit it. 

The benefits 
VPNs afford an enterprise a secure 

wide area network (WAN) over a 
shared network, with all the pros of a 
private WAN without the expense. A 
private line network is not a new con-
cept, but a private network over the In-
ternet is new to the market. It offers a 
new business model for the digital age. 
The network itself could be the in-

fusion of an MSO's private backbone 
and exclusive hybrid fiber/coax (HFC) 
plant, and what is passed over the 
public domain of the Internet. Many 
technologies are involved to achieve 
the same goal—increased revenues. 
MSOs may charge for VPNs with 

varying levels of management and ser-
vice level agreements (SLAs). An SLA 
is a guaranteed level of service based 
on chargeable criteria and even com-
pensation for nonperformance. Crite-
ria may include latency, packet loss, 
packet delay, mean time to repair, port 
availability by percent and various 

performance guarantees. These ser-
vices may be leveraged to expand on 
other value-added offerings that lead 
to bundling and customer loyalty. 
The ability to add IP-based services 

such as voice, e-commerce, unified 
communications and Web hosting nur-
tures that partnership. Product differ-
entiation that is feature-rich and allows 
for scalability improves margins for the 
MSO and productivity for the business 
subscriber. It's more evident that IP 
networks will function under a differ-
ent economic model than the PSTN, 
and as such, the pricing and marketing 
strategies must be equally different. 

The business subscriber 
Companies with employees who 

work remotely from the corporate local 
area network (LAN) and all the valu-
able information and resources within 
it may enjoy the benefits of having a 
VPN. Enterprises with satellite offices 
or small office, home office (SOHO) 

12100 CT1G1 



scenarios may be linked securely to 
their larger entity. Small- and medium-
sized businesses with telecommuters 
also may stay connected. 
Those telecommuters will not only 

be on the LAN as in the office, but also 
have private branch exchange (PBX) 
extension functionality. Road warriors 
will need a dial-in capability either 
through an 800 service or a local sys-
tem offered by the same cable operator. 
These users may connect to the main 
entity via an intranet VPN for offices 
and access VPN for telecommuters and 

mobile users. All these entities may 
link to vendors, customers and part-
ners with selective transfer of informa-
tion and data via extranet VPNs. 
Outsourced partners may gain access to 
information on a "need-to-know" basis 
that is controlled by the business. That 
access also may be instantly severed by 
the business if need be. 
The Internet economy is reshaping 

traditional work models. Businesses 
are merging, and LANs need to be-
come WANs affordably. Resources no 
longer need to be localized. and infor-

> Benefits of 1113Ns: Quality of Service 

Subscribers purchasing virtual pri-
vate network (VPN) services want to 
be confident that when the shared 
hybrid fiber/coax (HFC) network 
gets congested, their employees will 
continue to receive at least a mini-
mal level of service. Working togeth-
er across multiple routers, the 
quality of service (QoS) mechanisms 
below complement each other 
through the VPN. They create a 
comprehensive end-to-end band-
width management solution that 
must be integrated throughout every 
link of the VPN to be effective. Sin-
gle-point solutions cannot ensure 
predictable performance. 
QoS mechanisms include: 
• IP precedence uses three bits in 
the IP header to indicate the service 
class of a packet. Enforced through 
the core, this class is set at the edge 
of the network. 
• Packet classification provides the 
foundation for bandwidth manage-
ment by classifying traffic for down-
stream application of QoS 
bandwidth management policies 
within the VPN. 
• Committed access rate (CAR) 
enables mission-critical traffic to 
receive an appropriate share of 
VPN bandwidth, while limiting 
the amount of bandwidth dedicat-
ed to less critical applications 
(such as policing). When a thresh-
old is met or exceeded, the net-
work may be asked to take a 
variety of responses, from queuing 

mation need not 
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for the virtual net 
over traditional p 
overhead savings 
fice-based employ 

Subscriber re 

kept within the 
te walls. More em-
time or full-time 
The cost savings 
ork is significant 
vate lines as is the 
rom supporting of-
es. 

quirements 
Let's assume su 

ments are deman 
to take to lead tha 
cess? Basically, yo 

criber require-
ng. What's it going 
subscriber to suc-
r service must be 

packets at a lower service class to 
dropping them. Classification may 
be set by the multiple system op-
erator (MSO) at the edge of the 
network or by the business sub-
scriber and enforced by the MSO. 
• Weighted fair queuing (WFQ) de-
livers congestion management and 
bandwidth allocation among specific 
applications and allows traffic to be 
sorted into flows or classes while al-
locating bandwidth to those flows or 
classes via sophisticated packet 
scheduling. Bandwidth allocation is 
driven by the weight assignments. 
• Weighted random early detection 
(WRED) complements transmission 
control protocol (TCP) in predicting 
and managing network congestion 
on the VPN backbone and ensures 
predictable throughput rates. It is a 
congestion-avoidance mechanism, 
set to prevent overloading by moni-
toring traffic load on an interface, 
not to manage it. It selectively dis-
cards lower-priority traffic when the 
interface starts to get congested. It's 
well-suited for avoiding congestion 
on high-speed backbone links, and 
it slows down traffic flows before 
overcrowding occurs. It even slows 
according to service class, so low-
priority traffic is slowed first. 
• Generic traffic shaping (GTS) 
smooths out bursty traffic and 
"packet trains" to ensure optimal av-
erage utilization of VPN WAN links. 
• Security goes beyond sophisticated 
firewalls. It may be managed by the 

subscriber at the 
hanced by the MS 
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UPN Revenue Opportunities 
A differentiation strategy, as the 
term implies, is focused on mak-
ing products and services differ-
ent and notably better, than 
those sold by competitors. Cable 
operators now may offer virtual 
private networks (VPNs) to busi-
ness subscribers and their em-
ployees at a fraction of the cost 
of a competitor's private line ser-
vice. But beyond the lower cost 
of equipment, implementation 
and maintenance of such offer-
ings based on Internet protocol 
(IP), VPNs offer quality of ser-
vice (QoS) features and service 

level agreements (SLAs). 
Whether the MSO or business 

manages the network at its respec-
tive edge, both have the confi-
dence of a secure architecture 
across a Data Over Cable Service 
Interface Specification (DOCSIS) 
hybrid fiber/coax (HFC) plant. 
This architecture scales easily as 
bandwidth demand increases and 
remains manageable and reliable 
as both entities grow Consumers 
pay more for uniquely differentiat-
ed, superior quality products and 
services. MSOs may differentiate 
themselves even more now as the 
service provider of choice. 

reliable, secure, manageable and of 
the highest quality—just as service 
offered within a corporate LAN. 
You'll need to provide quality of ser-
vice (QoS) guarantees (see sidebar on 
page 162), high network availability 
with SLAs, fully or partially managed 
IP VPN services, integrated access 
VPN and dedicated VPN capabilities 
along with extended extranets across 
the public domain of the Internet. All 
this in addition to the core high-
speed Internet access and e-mail ca-
pabilities already offered. 

There's more. Your network must be 
scalable so that your business may 
grow along with your client's business 
but without expensive rebuilds or up-
grades. Let's add provisioning, billing 
and centralized management, all from 
the same MSO. Corporations don't 
just need "me too" transport—they 
want new services. 

It becomes difficult to differentiate 
your service offering if you provide 
only basic transport. One frame relay 
network is the same as the next, and 
you can't compete only on price. To 

maintain long-teni 
vantage, MSOs m 
oping a full range 
services on top of 
These value-add 

set an MSO apart 
providers are all I 
VPNs, voice over I 
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(VolP), Internet 
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Basic ON architectures 
The choice of which type VPN to use 

will be up to the subscriber and MSO. 
A hybrid design using multiple solu-
tions is perfectly viable and may pro-
vide a better alternative for the MSO 
wanting to offer its customers a choice 
of expanded VPN services. That design 
architecture may be focused at the cus-
tomer edge, cable operator edge or a 
hybrid solution. An MSO or enterprise 
chooses the kind of VPN its employees 
may use to access the Internet, and 
may block that access at any time. 
Following is a list of basic VPN ar-

chitectures: 
• Access VPNs ma j link the telecom-
muter in his SOFK) through the 
MSO's metropoliun area network 
(MAN) via cable nodems on the 
HFC plant. The e ient may be soft-
ware-based or have a hardware secu-
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rity appliance such as a small broad-
band router. When the MS0 man-
ages either method, the subscriber 
may be assured of SLA and QoS ad-
vantages. Cable market projections 
indicate up to 10 million cable sub-
scribers by 2003 with 10 percent 
penetration in U.S. markets by 2005. 
The mobile user may dial in with a 
software client. 

• Intranet VPNs may connect the enti-
ty via the direct broadband HFC 
plant as well as wireless point-to-
point (PTP), wireless point-to-multi-
point (PTMP), or simple wireless 
bridge connections. Also, the entity 
may use a private line connection 
such as Ti, 10 Mbps, Ethernet, asyn-
chronous transfer mode (ATM), or 
T3/fractional T3. Not just for homes 
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The hardware v dor equipment 
usually consists of three or four ele-
ments. In general, VPN has devices 

like concentrators,I routers, firewalls, 
cable modems, br dband routers 
and software. 
• The VPN gatew 
or more devices 
tomer's premises. 
following functio 
mination, firewal 
telecommuter au 
ing, network add 
(NAT)/port addr 
channel service it (CSU)/data ser-
vice unit (DSU) f nctions. This 
component may terface with exist-
ing routers and Us/DSUs, fire-
walls, dynamic h st configuration 
protocol (DHCP) servers and light-
weight directory ccess protocol 
(LDAP) servers. 
• The VPN securi appliance is a 
hardware-based d vice that resides 
at the telecommu er's residence. A 
security applianc typically handles 
functions such as nitiating a VPN 
tunnel and hard re-based encryp-
tion/decryption a d associated keys 
and/or digital cer ficates. In addi-
tion, this device a so may provide 
routing, NAT/PAT packet filtering or 
firewall and other capabilities. 
• The VPN client s ftware typically 

is a PC-based soft are client that 
processes tunnel anagement and 
encryption/decry ion capabilities 
by first initiating VPN tunnel. 
• The VPN element management 
system is charac ristically soft-
ware that resides n a server in the 
network and can nanage multiple 
hardware and software clients. > 
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Adding value 
The cable network must offer the 

MSO and subscriber more than just 
the technical capabilities of routing 
packets—it also must offer profitabili-
ty. By managing the planning, provi-
sioning, operations and billing of your 
services, the MSO may realize more 
profitability from its network. The in-
tegrated use of management protocols 

across all platforms in the network 
provides the MSO with the capability 
to manage the VPNs for the customer 
and charge accordingly. 

Provisioning an IP VPN service is 
slightly more complicated than sim-
ply provisioning an access port and 
circuits, but the benefits of providing 
automated provisioning far outweigh 
the difficulties. 
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TRAINING 
By the NCTI 

Examining Cable Telephony, 
Part 
This month's installment begins a series on cable 
telephony service. The material is adapted from a 
lesson in NCTI's new Digital Installer Course. © NCTI 

A cable telephony system interfaces 
with the public switched telephone 
network (PSTN) to provide phone 
service to the customer premises. 
Because the PSTN uses circuit-
switching requiring a fully dedicat-
ed connection, pauses between bits 
(telephone conversations) go un-
used. Although only one person 
can speak at a time on the tele-
phone, the full bandwidth for a 
two-way call is required during 
the entire call. 

Internet protocol (IP) packet-switch-
ing maximizes the available bandwidth 
by sending video, voice or data signals 
that are broken into packets to the 
same destination address. These pack-
ets can travel over any available cir-
cuits and return to the destination 
address. Therefore, IP doesn't require a 
dedicated connection. Voice-over-IP 
(VoIP) enables a service provider to 
use IP over a private network to trans-
mit and receive voice signals. A VolP 
user can access VolP with either a per-
sonal computer (PC) or a telephone. 

Introducing cable 
Telephony service 
An understanding of the functions, 

powering, ranging and specifications 
of the network interface unit (NIU) 
also is helpful while installing and 
troubleshooting the cable telephony 
service at the customer premises. 

Examining a cable 
Telephony system 
A cable telephony system interfac-

ing with the PSTN consists of a host 
digital terminal (HDT), the element 
manager (EM) software, a local digi-
tal switch (LDS), the cable company's 
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CABLE TELEPHONY SYSTEM OVERVIEW 
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hybrid fiber/coax (HFC) network, 
and the NIU. Their relationships are 
shown in Figure 1. 

Explaining NIU functions 
The NIU provides an analog tele-

phone signal for up to four tele-
phone lines. (See Figure 2.) Tilt-
NIU is both an 
active interface 
device and the 
demarcation 
point between 
the HFC net-
work and the 
customer premis-
es wiring. 
Network pow-

ering is one 
method of pow-
ering the NIU. In 
this case, power 
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NIU via a power-
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powered drop 
cable through the 

coaxial cable input port of the NIU. 
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product line. Call Sprint North Supply for all your 3M 

products and scratch a kajillion things off your list of a 

bazillion and one things to do today. 

3M 
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STANDALONE 

SWITCH 

Ethernet Layer 3 switches that 
deliver a non-blocking, wire-
speed Internet protocol (IP) so-
lution are available from Allied 
Telesyn. The Rapier family of 
switches have optional Gigabit 
uplinks and direct wide area 
network (WAN) connections. 
The switches are designed to 
provide a cost-effective switch-
ing platform for desktop and 
workgroup connectivity. The 
family of switches is the latest 
in high-level integration of ap-
plication specific integrated cir-
cuit (ASIC) technology and 
serves as aggregators from Layer 
2 switches and server farms. 

For more information, 
contact Allied Telesyn at (800) 
424-4284 or on the Web at 
www.alliedtelesyn.com. 

FAULT FINDER 
The RIFOCS 263MT visual fault finder 
identifies breaks and bending losses in 
fiber optic cables terminated with MT-
RJ small form factor (SFF) duplex con-
nectors. The 
unit launches 
a 0 dBm (1 
mW) 635 nm 
red laser into 
both fibers, 
which makes 
breaks, bend-
ing losses 
and other de-
fects visible 
for up to one kilometer. It features con-
tinuous wave and one second pulsed 
output modes that help you see better 
in difficult lighting conditions. Inser-
tion loss in the visible 630 nm wave-
length region may also be measured 
with the continuous wave operation 
that provides steady output. 
For more information, contact RI-

FOCS at (805) 389-9800 or on the Web 
at www.rifocs.com. 

BENDING ATTACH 

CS letal h Cleanshear bending attach-
ment creates even radius bends for even, 
heavier gauge wire diameters, and works 
with the Flextray cable management sys-

MENT 

tern. The attachme t can create a multi-
tude of Flextray fit ngs. It works by 
placing the Cleans ar cutter with at-
tachments between repaied sections of 
Flextray. By pushin the handles togeth-
er, the tray bends e nly to the desired 
radius. The Flextra wire mesh cable 
management syste provides on-site 
flexibility and aids i faster installation. 
For more inform ion, contact GS 

Metals at (800) 851 9341 or on the 
Web at www.gsmet s.com. 

SURFACE MOUNT 
The TeleLink surface mount fuse for 
use in telecommunications equipment 
is now available from Teccor Electron-
ics. The fuse is provides regulatory 

compliance for GR 1089, FCC Part 68, 
UL 1459, UL 1950, ITU K.20 and K.21 
standards, and is designed to be used in 
conjuction with the SIDACtor Tran-
sient Voltage Suppressor (TVS). 

DATA CLEANSER 

SOFTWARE 

M3i Systems' Connectivity Value Pack 
software is a front-line solution that 
addresses "dirty" data. The software 
addresses the degradation of data and 
poor connectivity in operations con-
trol rooms. M3i's solution analyzes, 
validate, tests and reports on geo-
graphic information system (GIS) data 
and network connectivity. The soft-
ware also provides a graphical picture 
of the network and helps keep control 
in the control room. 

For more information, contact M3i 
Systems at (450) 928-4600 or on the 
Web at www.M3iSystems.com. 

FUSE 
TeleLink is designed to carry 100 per-
cent of rated current for up to four 
hours and 250 perce t of rated current 
for one second mini urn and 120 sec-
onds maximum. 

For more informat on, contact Teccor 
at (972) 580-7777 or on the Web at 
www.teccor.com. 

BOX 

Digital set-top boxes are avail-
able from Pace Micro Technol-
ogy. The home gateways will 
enable U.S. telecommunica-
tions companies to deliver 
video and interaztive services 
over existing copper wires. The 
DSL4000 is corn )atible with 
U.S. NTSC broae cast standard 
and has Moving Picture Ex-
perts Group (MPEG-2) decod-
ing, support for Java 
applications and an Ethernet 
interface. Internet protocol (IP) 
is used to deliver television ser-
vices, which are ideo-server 
neutral. The unit also has im-
proved network capability 
through video, positioning and 
scaling and minimizes network 
management costs by multicas-
ting software downloads. 

For more infc rmation, 
contact Pace on the Web at 
www.pacemicro.co m. 
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TABLE-TOP EOFA 

The Model 5901 Erbium-doped fiber-
optic amplifier (EDFA) is available from 
Force, Inc., and contains an optical 
gain block. Wavelength and power sta-
bility are delivered by grating stabiliza-
tion used in laser pumps suitable for 
both analog and digital applications. Er-

bium-doped fiber has gain flatness of 
±0.5 dB in the 1535 nm to 1565 nm 
wavelength range for most input condi-
tions. The device is a table-top unit that 
can be configured, can support applica-
tions such as wavelength division multi-
plexing (WDM), dense WDM networks, 
cable TV delivery, high-speed communi-
cations, long-haul telecommunications 
and optical fiber amplifiers. 

For more information, contact Force 
at (800) 732-5252 or on the Web at 
www.forceinc.com. 

T1/E1 TRANSFORMER/ 
CHOKE MODULES 
Pulse has introduced magnetic mod-
ules for Tl/E1 applications that inte-
grate both isolation transformers and 
common mode chokes. This series in-
cludes the T1207-T1220, which pro-
vides common mode filtering, 
improved board space due to integrated 
chokes and isolation magnetics. The 
family is packaged in a surface mount 

module, the same footprint-size as dis-
crete transformer-only products, and 
uses Pulse's patented InterLock base. 
The modules are available in tubes or 
tape-and-reel. 
For more information, contact Pulse 

at (858) 674-8100 or on the Web at 
www.pulseeng.com. 

ATHERMAL 
IDWDM PACKAGE 
3M's athermal package for optimized 
temperature stabilization is designed 
for dense wavelength division multi-
plexing (DWDM) Bragg and gain flat-
tening gratings. The package 
compensates for thermo-optic and 
strain-optic effects that impact the opti-

cal performance of gratings with tem-
perature. An important passive 
component in optical networks, the 
package maintains the optical perfor-
mance, expanding use of fiber Bragg 
gratings to uncontrolled environments 
from -40 to +80 degrees C. 
For more information, contact 3M at 

(800) 426-8688 or on the Web at 
www.3M.com/fibers. 

OPTICAL 
POWER METER 
SOFTWARE 

Kingfisher's KITS software allows users 
to control the its KI7600 optical power 
meter from their personal computer 
(PC). In one click, live data is trans-
ferred from instrument display to an 
Excel spreadsheet. Windows software 
using the latest VB/COM/ActiveX/OLE 
technology ensures long-term flexibili-
ty. Other features include instrument 
memory download, label printing, auto-
test support, hyper-linked online manu-
al and file-merge facility. 

For more information, contact 
Kingfisher's global distributor, SENKO 
Advanced Com-
ponents, at 
(888) 327 3656. 

BILLING 
Complex broadba 
cable TV and high 
now be billed usin 
Plus billing system 
engine, produced b 
Telecommunicatio 
isting systems and 
rating capabilities t 
manage these servi 
gine establishes rate 
services and automa 
bills and exports th 
into a simple flat fil 
processed by the ho 

For more informat 
Enhanced Telecomm 
(800) 332-1078 or o 
www.etisoftware.com. 

SYSTEM 
d services, such as 
peed Internet, may 
the CableBridge 
The new rating 
Enhanced 
LS, works with ex-
rovides flexible 
deploy, bill and 
s. The rating en-
for subscription 
ically generates 
billing records 
that may be 
system. 
n, contact 
nications at 
the Web at 

INTERNET 
MANAGEME 
SYSTEM 
A completely integrate 
management system t 
monitoring and contro 
businesses will be avail 
2001 from Xanboo. Th 
available through retail 
panies, cable service pr 
rity distributors and wil 
consumers to keep an e 
business. The system a 
tion when there is a po 
temperature change or 
premises. The system w 
and broadband Internet 

For more information 
boo on the Web at www. 

NT 

Internet home 
t allows remote 
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ble January 
system will be 
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"ders and secu-
allow 
on homes and 
sends notifica-
r interruption, 
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ka over dial-up 
onnections. 
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anboo.com. 
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eocus Has What You Need.... ONE 

For 

For 

For 

etwork 

work 

C.I.S. offers FOCUSOne software for use in all phases of building the 
information superhighway. From network mapping to network management, 
we have the integrated tools to handle today's multi-service networks. 

For information, visit our website at www.cisfocus.com or call us at 
678.482.2000 ext 101. 

678.482.2000 
sales@cisfocus.com 
www.cisfocus.com Communications Information Software 

Ihlping Build and .Vanage the Information Superh4,htVa,f 

Visit us at The Western Show, Booth #959 



MARKETPLACE 

PROTOCOL/GIOS A 

An advanced protocol and quality of 
service (QoS) analyzer for voice-over-
Internet protocol (VolP) networks is 
available from Sunrise Telecom. The 
VolP Explorer analyzer provides a com-
plete solution for monitoring and ana-
lyzing VoIP networks and supports the 
key protocols for cable telephony de-
ployments. The VolP Explorer address 
the challenges of protocol/interoperabil-
ity problems and voice quality, and of-
fers live call trace, protocol decoding, 
call detail record (CDR), QoS monitor-

NALYZER 

ing event logs and audio monitoring. 
For more information, contact Sun-

rise Telecom at (408) 360-2233 or on 
the Web at www.sunrisetelecom.com. 

SOFTWARE PLATFORM 

SpheraS HostingDirector 3.0 open and 
extensible platfom is geared toward the 
hosting provider industry The system 
delivers global service automation and 
meets the operational demands of Inter-
net service providers (ISPs) and applica-
tion service providers (ASPs). The 
system provides provisioning, global li-

cense management, central domain nam-
ing system (DNS) management, usage-
based reporting and billing integration, 
plug-in technology and open plug-in ap-
plication programming interface (API). 

For more information, contact 
Sphera at (212) 858-7770 or on the 
Web at www.sphera.com. 

,3ACKBONE 

SYSTEM 

A multimedia backbone for 
broadband se ices system is 
available from BarcoNet. The 
iLYNX digital iber backbone 
system suppo multiple service 
transport, incl ding audio, data, 
Internet and eo, and has mul-
tiple interface ossibilities. The 
modular syste also has self-
healing manag ment features 
and additional onfiguration op-
tions available hrough an open-
system manage ent interface. It 
is ideal for ope tors with video-
over-backbone eeds. Applica-
tions suited for he system 
include trunkin for interactive 
TV, such as digi 1 headend play-
out for pay-per- «ew or near-
video-on-dema (NVOD). 

For more i formation, 
contact BarcoN t at (770) 
590-3629 or on the Web at 
www.barconet.c m. 

For more information, contact Amy Fisher, Director of Marketing-Cable Group Phillips Business Information LLC 

1201 Seven Locks Road, Suite 300, Potomac, MD 20854 (301) 340-7788 ext. 2144, fax (301) 738-8453 

afisher@phillips.com, www.cabletoday.com 
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Head-End, Line Gear and Passives 

NEW 

Modulators 

6340 
Ch. 2-78 A-1 thru A-5 

Over 400 In Stock! 

Modulators 

6350 
Ch. 2-78 A-1 thru A-5 
Sub-band T-Channels 

ALL Options Available 

Scientific 
Atlanta 

ADDvantage 
Technologies Group Inc. 

Stock Symbol ADDM 

SA 9660 IRD 
NEW 

Hundreds 
in stock! 

SAP 
Stereo 
Demods 

Processors 
Receivers 
Modulators 

GainMaker Amps & Line Extenders 
Original SA EQs, Pads & AGCs 

450/550/750 mhz Line Gear 

800-331-5997 - 1605 E. Iola 
Broken Arrow, Ok 74012 

www.tulsat.com 

800-551-0096 - 701 3rd S 
Deshler, NE 68340 

www.leecatv.com 
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CO-LOCATION 
CABINETS 
Iloffina ifs field-configurable, co-loca-
tion cabinets feature reversible hinges 
and latching system, vertically-ad-

justable inside 
barriers, addi-
tional door 
mounting 
holes and rack 
angles that ad-
just front to 
back. Cabinets 
are available 
with complete-
ly perforated 
fronts and have 

a low-profile latching system, along with 
multiple keying options for individual 
security Power-side outlets and data-side 
jacks improve cable management. 

For more information, contact Hoff-
man at (800) 355-3560 or on the Web 
at www.ehoffman.com/co-location. 

CHANNELIZED AC 

PMC Sierra offers the PM8316 TEMUX-
84, a high-density channelized access so-

lution that is 
ideal for 
metro optical 
access, multi-
service 
switches and 
multi-proto-
col label 
switching 

PM 

PM8316-PI 
CB240817A 

M0049 

CESS SOLUTION 

(MPLS) edge router quipment. The de-
vice supports the gl al requirements for 
mapping, framing a multiplexing Ti, 
El, T3 and E3 chan els into synchro-
nous optical networ synchronous digi-
tal hierarchy (SONE /SDH) services and 
allows Ti, El, T3 an E3 access port 
card design densities o scale to OC-48. 

For more informat on, contact PMC 
Sierra at (604) 415-6 11 or on the Web 
at www.pmc-sierra.c 

BFLM SYSTEM 

Blonder Tongue's broadcast frequen-
cy locked modulator (BFLM) system 
corrects and cures unacceptable flut-
ter and moire patterns that manifest 
on viewer TV sets when local VHF 
broadcast channel assignments are 
used to deliver programming received 
by satellite. The BFLM system en-

sures an output freq 
signals identical to t 
VHF broadcast carrie 
automatic frequency 
tracking circuits. 

For more informatio 
Blonder Tongue at (73 
on the Web at www.blo 

ency of VHF 
at of local 
s through its 
ocking and 

, contact 
679-4000 or 
dertongue.com. 
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ICTV 

THE FORCE BEHIND BROADBAND TV 

he Reality Behind Internet Speed 

A
s a cable operator moving for-
ward in the digital broadband 
era, one of your biggest con-

cerns is losing control of the network 
you have so painstakingly created from 
the ground up. On the surface, it may 
appear that once you go digital, you 
provide your customer with the ability 
to view digital content from any source 
over your network, effectively cutting 
you out of the revenue-sharing loop. 

This would be a particular threat to 
you as a cable operator because your 
bread and butter has always come from 
providing the best quality video on the 
planet. What would you do if someone 
with a Web site started offering high-
quality streaming media over your net-
work, gobbling up the real program-
ming revenue while relegating you to 
the level of gatekeeper? 
A frightening scenario to be sure, 

but fortunately the reality is quite dif-
ferent. In fact, as the broadband net-
work operator, you will continue to 
have multiple points of control as to 
whose data gets through your system, 
at what rate and at what level of quali-
ty. That is, of course, if you have the 
correct browser in place. 
To understand why this is so, there 

are a few things about the Internet you 
need to know, including how it relates 
to the realities of video distribution on 
a broadband television system. 

Points of control 
First of all, the worldwide network 

that we call the Internet is, by its very 
nature, a very narrow-band environ-
ment. The average speed is about 155 
kbps, a rate which produces a great 
deal of jitter and thus does not support 
high-quality streaming video. 

Therefore, the only way a third-
party content provider can deliver 
anything more than a shaky, thumb-

nail-sized video service with poor-
quality audio to your customers is 
through a private network—most like-
ly a DS-3 or T-1 line, or maybe a satel-
lite link—directly to your plant. This 
is a point of control for you because it 
requires the content provider to obtain 
your legal permission first, and this 
leads to all sorts of creative revenue-
sharing agreements. 
While this may be all well and good 

for the present state of technology, 
what can we say about future develop-
ments? Won't Internet speeds pick up 
once the demand for broadband data 
grows? Absolutely, although this could 
take a while. It's a big world out there 
and the very nature of the Internet, 
with its decentralized architectecture 
and the way it delivers data packets 
through numerous switching points, 
means that nearly all of the switches 
and transfer points will have to be 
upgraded to provide reliable broad-
band service. If you thought your 
hybrid fiber/coax (HFC) plant was dif-
ficult to build, imagine having to 
rewire the entire planet. 

But even when network codecs do 
become more efficient and speeds 
increase, you have another point of 
control: the broadband connection 
between your headend and the out-
side world. Like the cable plant itself, 
this is a shared network in that band-
width, and thus speed is determined 
by the number of users online at the 
same time. Too many users eating up 
too much bandwidth will cut the flow 
of data to a trickle. The most efficient 
way to maintain a high-speed envi-
ronment is to place a cap on the 
amount of data a single user can 
download at one time, which means 
that only a certain level of video qual-
ity will be available unless some other 
arrangement is made, either with the 

user or the content provider. 
There is a third point of control in 

that you can simply assign higher and 
lower data rates to specific URLs, or 
block them completely. However, this 
is a crude approach and might not 
even be necessary. 

Access to the end-use 
In addition to finding ways to 

reduce the speed of "unfriendly" con-
tent, there are ways to improve the 
speed of friendly content. One of the 
best ways is to simply load it onto a 
server at the headend or provide 
access via a private network like 
RoadRunner or AtHome. With this 
approach, you are likely to find allies 
in the giant media institutions like 
Sony, Warner Bros. and others who 
are extremely anxious to find broad-
band media outlets capable of deliv-
ering high-quality content. Not only 
will these companies be willing to pay 
for private access to your network, 
they offer some of the most sought-
after content that is highly valued by 
your end-user. 

In the future, expect the major 
media distribution companies to build 
leading interactive television applica-
tions designed for private networks, 
regional networks or located at the 
headend itself. No matter which of 
these three options is chosen, the cable 
system operator is in the driver's seat 
when it comes to who gets access to 
the end-user and what the speed and 
quality of that access will be. 
The point is, there is no way a third-

party content provider can use your 
system for high-quality video services 
without your knowledge and permis-
sion. You control the access to your 
customers, and that means content 
providers have to come to you if they 
want a piece of the pie. • 

Cable Headend 

Router 

DS-3 

Router !Mn!7!Fi 

0D-3 

Router hnrrrtrl 

DS-3 

Television 

MUX/OAM 
Upconverter Combiner 

Headend Browsers vs. Set p Bro 

When it comes to providing high-speed, high-quality 
service on a hybrid fiber/coax (HFC) network, a lot of sys-
tem operators overlook the importance of the return path. 
It's almost as if this function is carried out on some other 
portion of the network, separate from the reams of data 
flowing to the customer. 
The reality, of course, is that data is data, and the data 

flowing along the fiber in your plant requires a certain 
amount of bandwidth no matter which direction it's headed. 

That's why ICTV has designed its browser system to 
require the absolute bare minimum of bandwidth for the 
return path. We've done this by housing the actual browser 
at the headend, establishing a client-server relationship 
with the set-tops in the field. 
By keeping the brains of the system at the headend, the 

ICTV system uses the return path for simple keystroke data 
as opposed to actual data files. In a set-top-based browser, 
the user types out an e-mail, for example, and then pushes 
the entire file upstream to the headend to be delivered. 

The ICTV approach is to provide an extremely narrow-
band connection to the browser residing at the headend. As 
the user taps out an e-mail one character at a time, each 
keystroke is sent to the headend, even the command to 
send the document. 
Not only does this approach ease the strain on the 

entire system, it has the dual benefit of lowering the 
cost for entry-level users. Since the set-top merely has 
to act as a client terminal in the home, there is no need 
for expensive storage options or high-powered proces-
sors that characterize the more expensive units that 
will soon hit the market. These more advanced devices 
will probably benefit the user in other ways, but they 
won't be a requirement for broadband customers. With 
the ICTV system, users can jump into broadband at a 
very low cost, and then upgrade to more advanced 
services when it suits them. 

This client-server system offers the best of both worlds 
to you and your customer.• 
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Maintaining Copy Protection in a 
Broadband Environment 

A
s discussed in the previous 
article, cable operators will 
continue to hold the keys when 

it comes to delivering high-quality digi-
tal video over broadband networks, 
regardless of developments taking place 
in worldwide data communications. 
So even as new Web sites hit the 

market touting digital movies and 
video programming, there is no threat 
of a rogue Silicon Valley-based content 
provider competing with the cable 
operator for delivery of high-quality 
video. At best, you will see more of the 
grainy 56k jukebox services coming in 
over the public backbone. 

But just as the cable operator has 
nothing to fear from the brave new 
world, neither does the content or 
video-rights holder. The Internet indus-
try has been abuzz lately with news of 
Napster, the digital audio file-swapping 
service that allows users to obtain CD-
quality music files without having to 
pay the copyright holder. Even though 
the service is on the verge of being shut 
down by the courts as of this writing, 
there is growing concern that audio files 
are just the tip of the iceberg--that digi-
tal video files are next on the hit list. 
The previous article addresses the 

fundamental technical and economic 
points of control over streaming video 
and arrives at the conclusion that pro-
fessional networks and professional 
controls can and will be maintained in 
the cable industry. But what about 
downloading digital video files? As the 
networks grow faster, will we create a 
video version of Napster? 

4B ICTV 

More control issues 
Under a television browser environ-

ment such as that provided by ICTV, 
where the browser actually resides at 
the headend, rather than the set-top 
(see sidebar), users will not be able to 
swap broadband digital video files 
because they will not actually control 
them. Under ICTV's platform, an 
MP3 file is downloaded to the head-
end and then converted to an MPEG 
stream, which is then delivered to the 
TV screen. Nothing is saved on the 
set-top and so nothing can be for-
warded to another user. End-users 
may view the content as many times 
as desired and can pause, fast forward, 
rewind and so on. But they never gain 
control of the copyrighted material 
other than to view it in the privacy of 
their own home. 

In the future, there will be two kinds 
of Web communications in play: 
broadband TV and broadband PC. If 
you look at user trends over the past 10 
years and compare the amount of time 
people spend with their cellular and 
pda interfaces, their computer inter-
faces and their televisions, there seems 
to be a correlation between the time 
spent with each device, the size of the 
screen and the distance between the 
screen and the user. That is, the larger 
the screen and the farther away the 
user is, the more time spent with that 
device. From this standpoint, the tele-
vision is the hands-down winner. 

Secondly, there is the very nature of 
the way we will use our broadband 
infrastructure. Traditionally, network 
applications that have required a high 

degree of interactivity were geared 
toward the PC, but that is changing. As 
with on-line gaming and digital pro-
gram guides, more and more people 
are willing to interact intensely with 
the television. The degree to which 
people are willing to interact is more a 
question of the internal logic of the 
content, rather than the environment. 

The "rights" benefit 
How does all this benefit the rights 

holder? Well, if content is king, then it 
follows that content will proliferate in 
the television environment because 
rights-holders do not have to worry 
about losing control of their intellectu-
al property due to rampant copying. 
Broadband television will provide a 
completely safe, secure environment 
for users to enjoy copyrighted material, 
while the rights-holder can rest assured 
that each user who is viewing the 
material has paid the appropriate fee 
for service. 
Of course, all this can only take 

place in the appropriate browser envi-
ronment. With ICTV's client-server 
architecture, everybody wins. 
Subscribers get the services they pay 
for, cable operators are protected 
against misuse of their network and 
rights holders are ensured of a safe 
environment to deliver their content. • 

ICTV 
146(X) Winchester Blvd 
Los Gatos, CA 95032 
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VOD ENABLER 
The Digital Content Express suite from 
TVN enables video-on-demand (VOD). 
TVN's proprietary ADONISS content 
management system provides content 
owners and distributors with the ability 
to securely control, manage and deliver 

digital assets independent of vendor 
hardware to multiple distribution plat-
forms. A secure satellite transmission 
(SST) system offers reliable, secure 
transpon of content by using a propri-
etary layered network that ensures con-

tent delivery in ii. entirety only to au-
thorized sites. M or studios have en-
dorsed the comp y's comprehensive 
encoding process. 

For more info tion, contact TVN 
Entertainment at (.18) 526-5000 or on 
the Web at www.tv .com. 

FACEPLATES AND 
Ortronics has expanded its line of resi-
dential and small commercial faceplates 
and modules for applications such as 
Category 5e voice and data, audio, 
video, fiber optics and coax. The Trac-
Jack and Stylistics faceplates are stream-
line and feature a smooth finish and are 
built of durable material. They are 
modular in design, accommodate front 
removeable multimedia modules and 
come in white and light almond to 
blend with existing electrical outlets. 
The TracJack wall plate holds up to six 
snap-in modules in a single plate. The 
Stylistics faceplates are available in sin-

MODULES 
gle, dual, triple and quad plates. 
For more information, contact Or-

tronics at (860) 445-3900 or on the 
Web at www.ortronics.com. 

Total Headend Switching 
and Control 

3000R-157 
(Program Timer) 627A 

(2x1 AudioNideo 
Switch) 

"Call us, we'll help you make the switch" 

- 

3000R-165 
(RF and AudioNideo 

Relay Panel) 

800-922-9200 
www.megahz.com • engineering@megahz.corn 

MEGA HERTZ 
Established 1975 

MONROE 
ELECTRONICS 

"Unique" Products For the 21st Century! 

Oregon, Arizona. Colorado. Texas. Missouri. Ohio, Pennsylvania, Georgia. Florida. New Hampshire 

TRANSP N NDER 
Full-frequency agil status monitor-
ing transponders de.igned to defend 
against network out ges are available 
from Scientific-Atlanta. The devi“ 
assign radio frequen y (RF) betweei 
headends and transp i nders in remo. 
locations, and provid s preventative 
and rapid restoration rotection for 
high-speed networks. onitoring o 
operational parameter of the nod, 
and amplifier are possi le with the 
transponder, which pr ides remote 
control of certain node unctions. T 
transponder is designed to receive 
any frequency between 7 MHz anC 
174 MHz in downstrea direction 
and transmit between 5 Hz and 65 
MHz in the upstream pat 
For more information, ontact S:A 

at (770) 236-2179 or on t e Wet 
www.scientificatlanta.com 

Ripleys dual-function 
ter/shaver removes cable 
senger by slitting the we 
then shaves the residual 
leaving a smooth jacket c 
surface for connector inst 
tion. The slitting blade is f 
ry-set, and the shaving bla 
field-adjustable. Ripley ako 
fers a tool with the single f 
tion of web slitting. Both are 
available in a variety of sizes. 

For more information, 
contact Ripley at (800) 528- 
8665 or on the Web at 
www.ripley-tools.com. 

b slit-
es-
and 
eb, 
ble 
la-
cto-
e is 
of-

SLIT 
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COMMUNICATIONS & ENERGY 
PROVIDING A WIDE VARIETY OF 

CUSTOM & STANDARD DELETION FILTERS! 

2501 

2500 

2599M 

alf 

IAC:20 
)Lfog,(i 

2550 

trzi 

Power Bypass 

CALL OR E-MAIL US TO SPEAK TO ONE OF OUR TECHNICIANS 
OR TO REQUEST YOUR FREE CABLE TV CATALOG! 

Communications & Energy Corporation 
7395 Taft Park Drive 
East Syracuse, NY 13057 
PHONE: (315) 452-0709 • FAX: (315) 452-0732 
TOLL FREE: (800) 882-1587 E-MAIL: eng@cefilter.com 
WEBSITE: www.cefilter.com 

VISIT US ONLINE 

www.cefilter.com 
&TRY OUR NEW 
RFQ FORM! 

Satellite Antenna Systems 

• 1.8 meter 
• 2.0 meter 
• 2.4 meter 
• 3.1 meter 

• 3.8 meter 
• 4.5 meter 
• 6.1 meter 

"Call us for all your satellite 
antenna requirements" 

800-922-9200 
www.megahz.com • 

engineering@megahz.com 

Established 1975 

"Unique" Products For the 21st Century! 

Oregon. Arizona, Colorado. Texas, Missouri. Ohio, Pennsylvania. Georgia, Florida, New Hampshire 

FIBER-OPTIC 

AND OSV KITS 

Greenlee Textron is offering two lines of 
tool kits for cable and tel com contrac-
tors. Complementing Da com Tex-
tron's fiber-optic testers, ne new line 
includes the fiber-optic c t and strip kit, 

the fiber-optic handtools kit, the fiber-
optic termination kit and fiber-optic 
consumables kit. The termination and 
consumables kits contain commonly 
used consumable materials for epoxy 
and polish connector terminations. 

Greenlee Textron's line of data, sig-
nal and voice installation (DSV) kits 
provide contractors with Greenlee 
tools and Progressive Electronics 
testers necessary for i stalling and 
maintaining cable TV ystems, local 
area networks (LANs) voice and 
Category 5 data, coax thernet, and 
other networks. 
For more infonnatio , contact Green-

lee Textron at (815) 39 -7070 or on the 
Web at www.greenleel tron.com. 
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CALENDAR 

December 
6: Badger State Chapter Technical 
Seminar, Fond du Lac, Wis. Contact 

Randy Bunnell, (920) 339-8056. 
12: SCTE Seminar Cable 101, 
Chicago, Ill. Contact Ned Fenimore, 
(503) 631- 2101. 

14: Wheat State Chapter Technical 
Seminar, Wichita, Kan. Contact Joe 
Cvetnich, (316) 262-4270, ext. 139. 

January 
8-10: Emerging Technologies Con-
ference, New Orleans. Contact SCTE, 

Emergency Alert Systems 
The "SUB-ALERT" makes EAS Simple! 

SYSTEM INTEGRATION  

AM FM UHF rl/S 911 

O ENDEC Receiver 

• 

o SAGE ENDEC 

05 e, 

0 

o • 

Choice #1 

"IF" or Baseband 

Switching 

'Preferred EAS Vendor 
to the National Cable 

Television Co-op 
Hardware Advisory 

Committee" 

 ti 

011.41,61• 
,(10,30.6041 
Ara 00810,VI 
hie Aeinal 

nuotomem 

erode. 

1 
Choice #2 Choice #3 

Comb 

Generator 

Switching 

400/450/550/750MHz 
_ 

I 
Optional 

Local 

Telephone 

Override 

Individual 

Channel 

Crawls 

Designed for your 

headend... 

MEGA HERTZ' 800-922-9200 
www.megahz.com 

Fewer Cables and Connections Means Less Installation Time... 

(800) 542-5040. 
10: Data Standards S bcommittee, 
New Orleans. Contact r. Ted Woo, 
SCTE, (610) 363-6888 
10: SCTE Certificati n Testing, 
Exton, Pa. Contact SCTE (610) 
524-1725. 
15-18: BICSI 2001 W ter Confer-

ence, Orlando, Fla. Co u tact BICSI at 
www.bicstorg. 
17: Piedmont Chapte Technical 
Seminar, Raleigh, N.C. Contact Mark 
Eagle, (919) 573-7083. 
Jan. 29-Feb. 1: CO I T Confer-

ence and Expo, Washi gton, D.C. 
Contact Molly Smith, (' 12) 445-8227. 

Leadership Conference 
Contact SCTE, (800) 542-5040. 

Feb. 26-27: Passive Optical 
Networks 

Las Vegas. Contac IQPC, 
(800) 882-8684. 

Feb. 28-Mar. 1: Tens Show 2001 
San Antonio. Contact Jessica 
Dattis, SCTE, (610) 363-6888. 

April 18-20. WBT Producer 
Conference Expo P001 
Anaheim, Calif. Contact 
Influent Technology Group, 
(800) 333-9088. 

May 8-11. Annual Engineering 
Conference 5 Cable-Tec Expo. 
Orlando, Fla. Contact SCTE, 
(800) 542-5040. 

May 28-30. Satellite 2001 
Washington, D.C. Contact 
Satellite Today, www.satellite-
today.com/SAT2001. 

Mar. 13-14: Northern 
California Vendor flay 
Concord, Calif. Co Itact Steve 
Allen, (530) 622-2$56. 
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Leader's LF 982 
easures Digital & Analogr 
RF Signal Levels for 
TV/Cable/Satellite 

$2495, in Stock 
VHF, UHF, FM, CATV and SAT Operation 

Analog, 8VSB, OFDM, QAM-256, QPSK, 
BPSK 8c 8PSK Modes 

Broadcast TV, CATV and Sat Tables 
Single/Multi-Bargraph/Spectrum Display Backlight 

Video/Sound Monitor Outputs (Analog Only) 
Stores 200 Measurements and Settings 

Compact, Lightweight with NiCd and Charger 

Satellite C/N Ratio, Coaxial AC/DC Volts 
Programmable Tables and Volts for LNB 
Flash Card Transfer Data and Cloning 

RS-232C, Print/Data Output 

1 (800) 645-5104 / www.LeaderUSA.com 

FOR PROFESSIONALS WHO KNOW 
THE DIFFERENCE 

6484 Commerce Drive, Cypress, CA 90630 Tel: (714) 527-9300 Fax: (714) 527-7490 
Regional Offices: Atlanta, Boston, Chicago, Cleveland, Dallas, Los Angeles, New York 

F.5 RACK MENU 



Connect 
to a stronger career Join SCTE! 

Joining more than I 7,500 

members w rldwide, 
you'll surrounJ yourself 

with success nd gain 

access o: 

Training & 
Education 

• 

Problem- olving 
Resour es 

Networking 
Forums 

News 
Knowle ge 
Publications 

Award & 
Recognition 

Leadership 
Opportunities 

Scholarships 

Career-boosting 
Certifica ion 
P rograins 

Join today at www.scte.org! SOT Society of Cable Telecom municatior 
Engineers 



BUY • SELL • TRADE • REPAIR • UPGRADE • BUY • SELL 

MAIN LINE 
EQUIPMENT INC. 
WE BUY, SELL, AND REFURBISH 

PRE-OWNED LINE GEAR, CONVERTERS, 
PASSIVES AND FIBEROPTIC EQUIPMENT 

WE STOCK NEW, ACTIVE ELECTRONICS AND PASSIVES 

SCIENTIFIC ATLANTA, TEXSCAN (T-SERIES/PATS) 

GEN. INST./JEROLD, PHILIPS/MAGNAVOX 

SEE OUR AD ON PAGE 173 

TOP DOLLAR PAID FOR YOUR OBSOLETE INVENTORY! 
WE MANUFACTURE REPLACEMENT PADS, EQUALIZERS 

AND PLUG-IN'S 

PH: 800.444.2288/310.715.6518 
FAX: 888.4.MAINLINE/310.715.6695 

EMAIL: MAINLINE@WORLDNET.ATT.NET 
WEBSITE: WWW.MLE.COM 

BUY • SELL • TRADE • REPAIR • UPGRADE • BUY • 

Cable Source International 
A Bit n (a r Communications Compon) 

New Build Re-Build --- Upgrade 
The Source for all of your CATV needs: NEW, USED, AND REFURBISHED 

CONVERTERS - LINEGEAR - HEADEND - PASSIVES - MICROWAVE 

5172 SINCLAIR ROAD • COLUMBUS, OHIO • 43299 

PHONE: (614) 841-9700 • FAX: (614) 841-9779 
BUYING AND SELLING SURPLUS CABLE TELEVISION, SATELLITE, AND MICROWAVE EQUIPMENT 

WE BUY & SELL 
SURPLUS NEW & USED 

Connectors, Taps, 
Headend, Line Gear. Misc. 

TM BROKERS 
33 Bar Ranch • 767 Hultman Road 

Swan Valley, MT • 59826 
Tel. (406) 754-2469 • Fax. (406) 754-2548 

SEE INVENTORY ON HOME PAGE 

EMAIL. tmbrokers@montana.com 

HOME PAGE. www.tmbrokersmontana.com 

We Accept M/C or Visa 

40th Anniversary 
• Word's Fastest Broadband Sweep Transmitter 
• Mule Noise Source .1008mV. 200 KHz to 2 Girl 

SADELCOTM R&D 
"Quallty standard since 1 96 0" 

htlp:I/usecaol com,Sadelcordl 
e-mall. sadelcordlrtraol corn 
Santa Barbara, CA 93105 

MADE IN USA 
TEL 805 682.3311 

COPYRIGHT 11, 90-'10 

Call 

We have 8 warehouses of excess nest 
inventory, sealed in the original boxe, 
These are the same products you'd get 
from the manufacturer — except 

cheaper, in stock, and ready to ship. 

SA Multimedia Taps 

‘. We stock a complete line of taps and passives from 
600 MHz to 1 GHz. 

' Gilbert & LRC 
Connectors ,..----7 

-- ‘ We have a large 
....4 inventory of pin, splice and 

feed-thru connectors to fit 
any size cable. 

SA 750 MHz System 
Amplifier ll 

We stock NEW amplifiers 
from 450 to 860 MHz 
at pricing usually 
less than the 
manufacturer 
direct. 

Pads & 
Equalizers 

e have an extensive 
inventory of all values 
of pads and equalizers 

from every manufacturer of 
distribution equipment. 

The latest equipment. 
The best prices. In stock. 

Era 
www.digicommintl.com 
T: 303-799-3444 • F: 303-799-9366 

DIGICOMM 
INTERNATIONAL INC. 

12 00 187 



RETURN ALIGNMENT 

NEW 
5112-6 

Canter Generators • Signal Level Meters • RF Switches 

Spectrum Analyzers • Return Alignment Systems 

Headend Filters' 
• Notch Filters with Passbands up to 1 GHz 
• Highly Selective Bandpass Filters 
• Waveguide Filters to 50 GHz 

1, • C-Band TVRO & Radar Interference Filters 

MICROWAVE 
FILTER COMPANY 

800-448-1666..315-438-4700 
Fax: 315-463-1467 

Toi Free Fax: 888-411-8860 
http://www.microwaveltercom 

E-Mail: micsales@microwavefilter.com 

Qua 

41.ei (800) 978-8843 
1251111e 

hiy e -4-3.15e 
www.quatitycable.com 

'Tet: (954) 978-8845 Fax* (954) 978-8831 

Worldwide Distribukr 

/Wei /,I1 • I / ililt al OUP 

ADAMS ,G BAL 
COMMUN ¡CATINS 
We buy and sell excess cable equipment! 

We provide quality service! 

(800) 451-1762 • (913) 402-4499 • (913) 402-4494 fax 

www.adamsglobal.corn 
email: madams@adamsglobal.com 

6-Carrier Signal Generator for Return Path Tests 
• Frequencies. Specify any 6 freqs between 5-65 MHz (T-
chans are popular: 7, 13, 19, 25, 31, 37 MHz) 
Higher freqs also available: 5-860 MN? 
• Amplitude: +55 dBmV, std. (Higher outputs available) 
• Spurious: 60 dBc std. (>70 dBc available) 
• Size: (W x H x D): 7.25" x 4" x 10'; 8 lbs. 
• Battery: Rechargeable NiCad, >8 hours continuous use 
• Front Panel Controls: Individual carrier on/off, or all smut 

Individual linear amplitude adjust -13 d3 
70 dB step attenuator in 10 dB steps 

TEL: 317-782-4331 • FAX: 317-786-9665 
http://www.appliedin.corn 

Toll Free in USA: 800-244-2976 

APPLIED INSTRUMENTS, INC. 

CAD 

DRAFTING 

SERVICES,INC. 

• Base Mapping 

• Strand Mapping 

• Digitizing Services 

Charles Wright 
(815) 698-254 
At. 116 & 1-5, Central Plaza 
Ashkum, IL '60911 
cds@dloguemet 

• As-Built Mapping 

• System Design 

• System Walkout 

Specializing in high volume precision drafting. 
"Quality service for all your 

cable drafting and design need." 

Call for literature. 

ComSer-Co., I 
For All Your Cable Needs 

Communications supplies and service 
CATV Specialist 

C. 

We Buy & Sell CATS' Equipmet 
Surplus, New, RMF &Used Line Gear, Taps, C, 

Serving the Cable Industry Since 1 

dha Ph. (800) 39 
ommunication  
enices Ph. (719) 48 
ompany Fax. (719) 48 

It 

Ul nnectors, Mist. 
184 

-1412 
-1350 
-1352 
inieSer-co.com 

SUBCARRIERS 
• AUDIO AND DATA TRANSMISSION • 
• SUBCARRIER TRANSLATORS • 

AUTOMATIC VIDEO/AUDIO CONTROL* 

CAA MA, 
SystEms 

TEL: 800-235-6960 • WWW.FMSYSTEMS-INC.COM 

1138C 12100 



TRE°11TBIFINNG 
PROFESSIONALS 

• 

• 

it• 

• 

• 

• 

• Forward 
Reverse Sweep 
•Node • 
£ertificatiggn 
'Ingress 
Suppression 

• 

• 
14111 78-SWEEP 

• 

YOUR 

S 

(1-888-781-9337) spectrum._ co 
- 

Tee 'Cal Services 
Call for excellent job opportunities nationwide. 

Emergency Alert 
Systems By 

IdEA/ONiCS 
TO MEET THE FCC MANDATE or 

For local franchise requirements 

Complete Audio and Video or 

Audio only systems available. 

Compatible with all headends. 

RF & IF 

Solutions starting under S5,000 

• 
IdEAIONICS 

The Pioneers in Emergency Alert Systems 

(701) 786-3904 

Fax: (701) 786-4294 

f 

Technical Services 

OMEEIS WANTHEIEST 

ORO YOU 
Spectrum Technical Services is the leading 
authorized contractor in broadband testing. 

At Spectrum. only specially trained 
technicians conduct the certification 
testing to ensure the sweep and balance of 
your system meet the quality standards 

you and your subscribers 
demand. With our own 

fleet, a full-time staff of 
dedicated technicians and 
years of sweep experience. 
Spectrum pros ides a 
specialized testing exper-

tise for a full range of 
technical sers ices. 

f? 

REVERSE 
SWEEP 

SPECIRLISTS 
With Dye( 

30 00 
miles of return 

ligla 
KLUNGNESS ELECTRONIC SUPPLY 

1-800-338-9292 
HEADEND 

AERIAL 

UNDERGROUND 

CABLE/CONNECTORS 

DISTRIBUTION 

DROP 

SUBSCRIBER 

TOOLS & EQUIPMENT 

TEST 

Knowledge, Experience, Service 
Check our specials on the web at: 

www.ccikes.com 
Or contact us at: kes@ccikes.com 

A subsidiary of Cable Constructors, Inc. 

LINEGEAR & ACCESSORIES 
NEW OR REMANUFACTURED 

D.A. TECHNOLOGIES  

I 859-E BEAVER RIDGE CIRCLE 

NORCROSS, GA 30071 
(800) 416-0346 

fax (770) 416-0446 

REPAIRS AND UPGRADES 

EMAIL: 
sales@datechnologies.com 

MIDWEST 
CABLE IIERVICES 

800-852-6278 
Midwest Cable Services has been 

in the cable recovery business for 

16 years. Our services include the 

purchase and removal of wreck-

out and reel end cable (all types). 

Dumpster and trailer spotting for 

job convenience. End of job 

cleanups. We also purchase new 

and used or obsolete line gear.Get 

the most for your scrap. call 

800-852-6276 or 219-892-5537, 

fax: 219-892-5624 

16 YRS OF NATIONWIDE SERVICE 
PO Box 96 Argos, IN 46501 

CI 

o 
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We've got connections" 

Am= Company 

1-800 Jumpers (586-7377) 
CUSTOM MODE CABLE OSSEMBLIES INCLUDING: 

Gilbert 
PPC 
TEIB 

Off Shore 
DIgicon 

F to F 
HI to II RO-11 
BAC RO-56 

RO-59 
RCA RG-213 Times 
F-81 RO-214 Quabbin 

Fax: (623) 582-2915 Phone: (623) 581-0331 
21615 II. 27th evenue - Phoenix, pz 85027 USN 

Comm/Scope 
Belden 

1roadband 
SERVICES, INC. 

Serving the telecommunications industry 
with over 20 years of design experience. 

>Rebuilds 
>Upgrades 
>Extensions 

> Lode Data 
> AutoCAD 

P.O. Box 542 Lapel, IN 46051 765-534-4912 
E-mail: info@bbandservices.com www.bbandservices.com 

Specialists in HFC network design 

Surplus Equipment - New & Renianufactured 

Converters 
Headend Gear 
Test Equipment 
Line Gear 

Fiber Optics 
Hardware 

SA • Jerrold • Magnavox • Zenith • GI • C-Cor 

• SA 750mhz GaAs FET LEHI 
#574754 

1w.. . 1 • 750mhz C-Cor Amplifiers 
.m.iill.. • Hardware 
V.._ • Alpha XM Series 60v Power 
le Supplies 
.M.a.i • New Taps & Passives 
VI • Cable and Pedestals 

www.jonesbroadband.com 

email: jonesbbi@jonesbroadband.com 

Conveiters in Stock: 
SA • GI 

Pioner • Zenith 

mammal% 

ROADBAND 
NTERNATIONAL 

Tel (760) 631-2324 
Fax (760) 631-1184 

(800) 397-8897 
Ocealde, CA 92056 

www.(() I (ioo_o_16-11911119771it11 

New El Us 
Equipmen 
Sales 

800-227-1200 
305-474-0409 ,/ 305-474-0347 fax 

190C -1 12 00 



*December S - cials* 

• Tektronix DMA 120 Digital Modulation Analyzer 
64 and 256 QAM Analysis: Constellation, Spectrum, & 
Equalization Display Modes -Factory Demos-
List Price: $3.995 Sale Price $2450 

• Drake TSM 1000A TV Satellite Meter 
45-2150 Mhz: with Digital Readout: Measures Offair, CATV, 
& Satellite (including [-Band for DSS) -Reconditioned-
List Price: $1095 Sale Price: $795 

PTL TEST EQUIPMENT, INC. (561) 747-3647 
WWW.PTLTEST.COM EMAIL: PTLTE@AOLCOM 

CABLE CONSTRUCTORS, INC. 
COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

• Coaxial and Fiber 
• Mapping and Design 
• Member SCTE 
• Splicing and Activation 
• Fusion Splicing 
• Aerial. Underground & 
Fiber Construction 

• Material Supply 
• Emergency Fiber Restoration 
• System Sweep 
• Proof of Performance 
• Turnkey Headend 
• Complete Turnkey Project 
Management 

quality service performed on a timely basis 

E-MAIL cci@cableconstructors.com • http://www.cableconstructors.com 

Career Opportunities available. Call 800-338-9299 ext. 199 

Broadband IIIIIIIr 
CAREERS NETWORK   

Net work Center ' 

.4- Your Industry-Specific Career Site! )"Career Opportunities & Job Agent 

BROAOSEARCH Telecom Directory of 5000 Linked Companies! 

.4The Largest Telecom Career Resource Anywhere! 

BROADSEARCH RÉSUMÉ Database & Candidate Agent! 

www.BroadbandCareers.com 

"Reach the Eyeballs That Count" 

Since 1975 Leader in the Placement of Cable TV Professionals 

JOBS GALORE!! 
Technical • Sales & Marketing • General Management 

affigHolland Creek • 1424 Clear Lake Rd. • NVeatherfierd, TX 76086 
Call 817-599-7623 • I' % X 81 7-599-4 4 83 • E-Mailjyounteustaffing,-net 

ri'iqj. ii  JIM YOUNG II 

peter 

FFrrooeehhlich & Co. lich 
search 

SCTE Sustaining 
Member 

PO. Box 339 Weatherford, TX 76096 
(800) 742-4947 FAX (817) 594-1337 

email: pfsearch@flash.net 
web: http://home.flash.netr-pfsearch 

All levels of 
Technical Positions - 
Corporate to Hourly. 

Operators and 
Manufacturers 

Call or Write. Fees Paid. 

tesinc 
Engineering and 
Technical Services 

2150 East Highland Avenue, 
Suite 212 

Phoenix, Arizona 85016 
(602) 956-4401 

FAX (602) 956-4664 
resume@tesinc-inc.com 

CATV IMMEDIATE OPENINGS 

RF ENG's 
LODE DATA/FOCUS 

MOO INSTALLERS 

INSPECTORS 
AERIAL UG 

MDU 

DRAFTERS TRUCK & TOOLS TECHNICIANS 
AUTOCAD/MICROSTATION 

GATT & TELEPHONE 

HEAD END 

SWEEP/FCC PROOF 

SERVICE 

An Equal Opportunity Employer 

Cati Richard: 1-800-800-7886 or Fax: (602) 956-4664 

Wanted! 

Experienced long term help for 
Southeast rebuilds/upgrades 

Aerial Crews 
Fiber Optic Crews 
Underground Crews 

Splicers 
Installers 

Field Engineers 

CABLE MAN, INC. 
Call (22 8) 374-5832 
Fax: (22 8) 3 74-21 9 8 

THE COMPASS GROUP 
srt:'ii \ 

More Challenge? Increased Compensation? 

Location Change? Promoted Responsihities? 

Opportunities fol' 
Maintenance Techs 
Technical Managers 

Service Techs 
Chief Techs 

Contact: Kathy Daniel 

www.thecompassgrn.com 

3514 STAt4 OA( II MAIL • ntAliill(1091), IN 76087 
PHONF:(800)795-0299 • 1.1\:(817)594-5734 

recruitl@airmail.net 

CABLE SLAKH 
A SÇACI ATES 
Professional Search & Placement 

Engineerinç., 
Management 
Technicians 
Sales 
Marketii 
Construction 

FEES 

Call or Write: 
Wick Kirby 
P.O. Box 2347 
Naperville, IL 60567 

630-369-0126 fax 

PAID 

12100 ET191 



ENGINEERING 

Advance Your Career 
Broadband 
Access Subscriber 

Digital 
Video Services 

This is 

your  durtun ity. 01.59i 
Scientific 
Atlanta 

Scientific-Atlanta invented much of the technology that's made cable such an important part of the converged world of new media. Ou 
inspire new innovations. We are currently looking for the following professionals in Atlanta. GA: 

Forecasting/Pricing/Share Associate - 

This individual leads cross-functional teams to 

gain consensus on forecast and price. Technical 

knowledge of CATV business 8) data communication 

needed .• Job Code: FAJK1200 

Marketing Director/Manager - Must have 

5+ years experience, including technical (CATV) 

experience. Account management, project man-

agement and marketing experience a plus. Job 

Code: MDMJK1200 

Business Development Manager - Qualified 
candidates will have 2-4 years experience in a 

high-tech program/product or project management 

or business development role, as well as a marketing 

background. Experience with developing and/or 

marketing client/server applications a plus. • Job 

Code: BDMJK1200 

System Engineer - 3-4 years experience 

with software/systems development or testing 

required. Must have an understanding of network 

architecture. and UNIX, C. C++, and/or Java 

desired .• Job Code: SEJK1200 

Network Engineer - Experience with configu-
ration of Cisco routers. UNIX. TCP/IP, data net-

working. Great customer service skills a must.• 

Job Code: NEJK1200 

Program Manager - Must have experience 

with contract facilitation. Great customer service 

skills a must, as these individuals will be the lead 

contact with customers .• Job Code: PMJK1200 

Digital Design Engineer - Will develop 

products for the delivery of video, data and 

telephony communications over HFC (Hybrid 

Fiber Coax) architectures. A BSEE or BS in 

Physics is required. Job Code: DDEJK1200 

Software Engineer - A BS in CS or EE 
along with experience in embedded software 

for real-time systems. C and C++, software engi-

neering methodologies and their applications are 

required. Job Code: SWEJK1200 

Director, Fiber and Digital Engineering - 

Will lead the Transmission Systems Fiber 

Digital Engineering group in delivering industry 

leading solutions for Opto-Electronic products. 

A BSEE or BS in Physics along with experience 

in base band digital communications systems 

design are required. Job Code: DFDEJK1200 

Power Supply Engineer - Will design 
power supply solutions for CATV Opto Nodes 

and Opto rack-mount equipment. A BSEE with 

9 or more years of related experience in the 

design of switch-mode power supply circuits and 

dc-dc converters are required. Job Code: 

PSEJK1200 

Communication Network Engineer - 
A BSEE with 8+ years of experience is required. 

Experience with some or all of the following: 

LANs, Ethernet, MAC/IP, Traffic Management 

Analysis. CMTS network interface, and Fiber 

Optic Networks. Optics and/or RF Experience 

are also preferred. Job Code: CNEJK1200 

Optics Engineer - Will be responsible 
for the development of optical transmitters/ 

receivers for broadband transmission network 

products. A BSEE with 3+ years of experience 

with Optics and RF Circuit Design are required. 

Job Code: OEJK1200 

RF Engineer - Will be responsible for develop-

ment of RF circuits for broadband transmission 

network products. A BSEE with 

3+ years of experience with RF Circuit Design 

and Optics are required. Job Code: RFEJK1200 

See our homepage at 

.scientificatlanta.com 

We are an equal opportunity employer 
dedicated to diversity in the workplace (M/F/DN). 

‘iision continues to 

OPPORTUNITIES 
ACROSS THE U.S. & CANADA 

Business development anq high-level strategic 

sales abilities are requir d for all positions. 

Opto-Sales Specialists 2+ years experience 

in CATV, TELCO, or related Fiber Optic fields.* 

Job Code: OSSJK1200 

Sales Engineering - 2+ years experience 
in CATV, TELCO, Fiber Opt or high-tech techni-

cal support role. • Job Code SALJK1200 

Account Management Qualified candi-

dates will have 2+ years ex erience in CATV. 

TELCO and/or high-tech sa es. Business devel-

opment and high-level strat gic sales abilities a 

must. • Job Code: AMJK12 

Service (Sales) - 2+ ye 

CATV, TELCO, with a prof( 

sales background. BusineE 

high-level strategic sales a 

Code: SERJK1200 

rs experience in 

sional service 

development and 

ilities a must. • Job 

'A Bachelor's deg+e is strongly 
preferred for the* positions. 

Connect with Scientific-Atlr 

competitive salary and exc 

consideration, mail, fax or e 

resume with salary history 

Aft n: Staffing, Job Code 

Parkway, Lawrenceville, ( 

770-236-3099; e-mail: josep 

Job Code must be on e-mail 

for consideration. 

ta and receive a 

ptional benefits. For 

mail (in TEXT format) 

: Scientific-Atlanta, 

. 5030 Sugarloaf 

Ut 30043: fax: 

h.kotch@sciatl.com. 

d all correspondence Ln 

Takt it. 
192L-112100 



MEGA HERTZ ' 

ATTENTION: VENDORS, SYSTEM DESIGNERS, MS0s, 
COMMUNICATIONS COMPANIES—FIND YOUR PERFECT CANDIDATE HERE 

Account Manager 
Rocky Mountain Region 

MHz is currently accepting resumes from qualified individuals 
interested in a career opportunity in sales! 
Cable Television technical background required. 
Salary+Commission+401K+Dental & Medical 
Send, Fax or e-mail Resumes to: Mega Hertz 

Attn: Human Resources 
6940 S. Holly Cr., Suite 200 
Englewood, CO 80112 
Fax: 303-779-1749 
Email: adm@megahz.com 

Performance Built Our Company 
Specializing In Rebuilds and 

Fiber Optic Installation, 
Splicing & Sweep 

Cable Construction, Inc. 

PERMANENT POSITIONS AVAILABLE! 
NATIONWIDE 

• Line Foremen • Subcontractors 
• Construction Supervisors 

Harold Bigham 
800-441-0780, Fax 850-932-1755 Gulf Breeze, FL 32562 

P.O Box 903 

CONTEC  
 First in converter repair  

Contec is on the forefront of set top converter box technology— 
precisely where you need to be to shape the next generation of 
converter technology. 

Contec. is in the process of expanding its broadband commu-
nications Engineering and Technical Staff. We are currently 
seeking qualified and motivated individuals who can fill the 
positions of Digital Engineer at our Schenectady. New York 
facility. 

Start your new carrier today. Email you resume to 
jobs@gocontec.com or fax to 518 382-8031 

Field Engineer 
Comcast@home is seeking an Online Field Engineer for our 

New Haven, Cl' and Cherry Hill, NJ systems to respond to outages 
by performing troubleshooting & diagnostics of routers & servers, 
inc. providing staff w/ access to network mgt. tools that monitor & 
manage local portion of network. Involved w/ network des. & mgt. 
projects. Perform analysis of network open & equip. perfor. as input 
to open & architectural planning to provide vendor feedback. Ext. 
exp. w/ HFC networking & RF eng. des./operation principles inc. 
using/maintaining LAN, TCP/IP & repair/maint. Windows NT. 

95/98, & Macs. Exp. w/ SNMP-based network mgt. req. BS pref. 
in elec. eng., comp. sci., or comp prog. 

Fax resume to: New Haven, CT, 203-401-2340 or Cherry Hill. NJ, 
856-795-4916. EOE M/F/D/V www.comcast.com  

Contact Kelly Aarons 
include your ad here 

03839. 156 

aarons@phillips. F 

CATV Design Engineer 
Global CATV Electronic Company seeking 
individual with a minimum of 5 years experi-
ence in circuit design and video processing 
communication system hardware design. 
Excellent benefit package 

Email resume with salary requirements to: 
hrs@viewsonics.com or 
fax to: 954-972-4945 EOE 

Break the Bank 

[Not your Budget] 

é Want to generate solid sales 
leads while staying within your 

budget? 

Phillips mailing lists are the 
affordable solution! 

With over 30 different high-tech lists from 
which to choose, Phillips will maximize your 
profits while minimizing your costs! 

Access the industry's most influential 
decision-makers... 

Call Susan Incarnato today at (301)340-7788, 
ext. 2026 or fax (301)738-7581 to find out why 
Phillips is your affordable mailing list solution! 

Phillips Business List Sales new, 
Your Direct Response Solution! 

12100 CT193 
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MEGA HERTZ 
ESTABLISHED 1975 

COLORADO 

MISSOURI 

GEORGIA 

FLORIDA 

ARIZONA 

HEW HAMPSHIRE 

TEXAS 

OREGON 

PENNSYLVANIA 

OHIO 

800-922-9200 
"UNIQUE" 

PRODUCTS FOR: 
THE 21st 
CENTURY! 

www.megahz.com 

Please Send me 

information 

Emergency Alert Systems 

"Sub-Alert ow 
only from MEGA HERTZ 

Simple solutions for any application 
including super headends... 

800-922-9200 
www.megahz.corn 

"Unique" Products and Solutions for the 21st Century! 

igatER LOSE YOUR CN8C STOCK CRAWL AGA1N4 

"The Protector" from MHz maintains the CNBC stock crawl during 
local ad insertion breaks just like national ads. So the next time 
you insert an ad to generate revenue, don't let subscribers walk 
away because the stock crawl is gone! 

Put "The Protector" to work for you today! CI Please Send me 
information 

MESA HERTZ 
Established 1975 

800-922-9200 
www.megahz.com 

"Unique" Products and Solutions for the 21st Century! 

PROTECT YOUR SYSTEM PROM MOT 
So how do you really protect your system 

from lightning and low side surges? 

With the Model 1000! 
This unit senses lightning before it's too late, 
automatically switching to backup power 
and isolating your equipment from the 
electrical ground. Then, when the storm 
has moved a safe distance away, the Model 
1000 restores your system to AC power. 

Protection for Headends, Hubs and Nodes. 

MEGA HERTZ 
Established 1975 

"Unique" Products and Solutions for the 21st Century! 

800-922-9200 
wvvw.megahz.com 

PR NATURE... 

Please Send me 

information 
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MEGA HERTZ 
6940 South Holly, Suite 200 
Englewood, CO 80112 
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MEGA HERTZ 
6940 South Holly, Suite 200 
Englewood, CO 80112 
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Fax  

MEGA HERTZ 
6940 South Holly, Suite 200 
Englewood, CO 80112 

PLACE 

STAMP 

HERE 

PLACE 

STAMP 

HERE 

PLACE 

STAMP 

HERE 

Mega Hertz specializes i 
marketing and integratir, 
the following Digital & 
Analog (DIA) technolo-
gies into the U.S. Cab 
Television Industry: 

• Emergency Alert 
Systems (DIA) 

• Broadcast & Satellite 
Processing Systems 
(DIA) 

• Matrix Routing & 
Switching Systems (D/, 

• Broadband Cable 
Modems 

• Digital Ad (MPEG) & 
Photo Classified 
Insertion Systems (Di., 

• Fiber Optic & Return 
Path Management 
Systems 

• Power Generation anc 
Management Systems 

• Fiber Optic 
Transmission & RF 
Distribution Systems 

• Advanced Character 
Generation Systems 

• Digital. Analog/RF & 
Fiber Optic Test 
Equipment (DIA) 

• Local Origination 
Products & Systems. 

MEGA HERTZ 
800-922-920c 
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C-COR.net 

Cable AML  ww.cableaml.com 

Cable Leakage  .wavetracker.com 

Cable Prep  wjvwcableprep.com 
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Networks 

This year's 
hottest band 
is being 
broadcast 
live, only 
on the 
internet. 

Too bad 

P1110 node 17's 
cable  modems 
are offline... 

Can you tell why without a truck roll? 
Truck rolls cost you and your customers time and money. With the CoreOS 

Broadband Provisioning System, you can diagnose problems as they occur, 

minimizing truck rolls and maximizing the value of service calls. 

CoreOS brings together all the tools you need to manage cable modem service. 

CoreOS monitors RF levels, as well as packet loss, and provides real-time 

modem level status probes. With CoreOS, you have instant access to statistical 

data and historical information. For example, the Out-of-Spec Modem Report 

details modem level variances by node and street. Management tools like 

these help you identify geographic areas where problems are recurring and 

address these issues with appropriate resources, before your customers 

experience any problems. 

CoreOS is the fastest and easiest way to manage and monitor cable modem 

subscribers. With CoreOS, your subscribers won't miss a beat! 

155 Chain Lake Drive, Suite 19 
Halifax, Nova Scotia, Canada B3S 1B3 
Toll free: (866) 855 2673 
Tel: (902) 468 6397 
www.CoreNetworks.com 
info@corenetworks.com 

See you there! Booth 2169. 

CoreOS Broadband Provisioning System 
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TED WOO 
STANDARDS 

Digital Video Stand 
Develop 

SCTE Digital Video Subcommittee 
(DVS) recently developed a step-by-
step definition of its point-of-deploy-
ment (POD) module in DVS 266 
revision 2 and DVS 267 revision 1, 
which together characterize the POD 
features and download. 

DVS 266 revision 2, titled Point-of-
Deployment (POD) Module Generic 
Feature Contribution: One function 
of the POD module is to provide 
communication and control between 
the headend and the host. One as-
pect of this involves the common 
features that may reside in many dif-
ferent host devices. These are called 
generic features. There are several 
parameters associated with these 
generic features; as a result, the cable 
operator may want to mandate cer-

"A POD module may 
be designed with the 
capability of having 
its firmware 
reprogrammed." 

tain features or potentially give the 
user total control. Upon this al-
lowance, the user of the host may 
modify parameters within a generic 
feature that will influence the opera-
tion of the host and/or the POD 
module. This document defines the 
interface that is used to exchange the 
settings of the parameters for these 
generic features. Inclusion of a 
generic feature in this standards doc-
ument in no way implies a require-

ment for either the host or the cable 
headend to support this feature. 
The standard creates a new resource 

for the host, and is known as the 
Generic Feature Control. It enables 
the host and the POD module to ex-
change parameters belonging to a set 
of generic features. One use of this re-
source is to provide a mechanism in 
which generic feature parameters may 
be controlled by the headend to dis-
able user control of these parameters. 

DVS 267 revision 1, titled Point-of-
Deployment (POD) Module Enter-
gency Recovery and Firmware 
Upgrade Resource: This standard in-
troduced that there is a small chance 
that the POD module's firmware may 
become corrupted. There is currently 
no method in the POD interface to in-

form the host that the 
POD module has had 
such a catastrophic failure 
and is not able perform its 
operation, but it is capable 
of recovering from this 
state. This proposal is to 
provide a resource allow-

ing the host to recognize this state, 
perform the necessary operations and 
allow the POD module to recover and 
operate correctly. 
A POD module may be designed 

with the capability of having its 
firmware reprogrammed. Typically, 
this is implemented with flash memo-
ry or battery-backed-up RAM. On the 
rare occasion firmware is being repro-
grammed, it is possible that an outside 
occurrence, such as a power failure, 

rds 
ent 

may cause the firmw re to become 
corrupted. If this occ rs, then the 
POD module is inca ble of perform-
ing all of its function The design of 
devices with downloa able firmware 
generally provides so e method of ex-
ecuting a minimum s t of firmware to 
allow for recovery in e field. In flash 
memories, a special s tor of code 
(often called Sector 0) is designed so 
that it cannot be repr ammed. In 
systems with battery ckup, this 
function can be imple ented using 
ROM, which is also in apable of being 
reprogrammed. Gener Ily, this memo-
ry is fairly small, and s nce it is not re-
programmable, it must be carefully 
designed and verified. 

This special memory will contain a 
special program (in D 267 it is re-
ferred to as a boot-load r) that is 
called upon reset. It fir performs 
basic initialization oper tions, and 
then tests the main pro ram memory 
to ensure that it is valid If it is valid, it 
starts executing out of t e main 
firmware memory. If th main pro-
gram memory is not val d, then a 
mechanism needs to be mplemented 
allowing for the recove of the main 
firmware. For this rare, mergency 
condition, the boot-load r will contain 
firmware that will allow he POD 
module to not only info the host of 
the situation, but also wi 1 allow for 
recovery. If the user acti tes the host, 
then the host will inform the user that 
the POD module is not a ailable. CT 

Ted Woo is the SCTE's dire tor of stan-
dards. He may reached at oo@scte.org. 
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Ingress hides in traffic... 

but that doesn't mean it's not there, slowing down your 
internet services, disrupting return path communications, 
frustrating your subscribers. You can monitor ingress in 
empty bandwidths and make guesses about what's happening 
in occupied bands, but your business is growing fast, and those 
empty bands aren't going to stay empty for long. When they're full 
how are you going to keep an eye on ingress? 

There's only one answer...TraffiControl TM 

The TRILITHIC GuardianTM Return Path Maintenance System is 
the only return path monitoring system with TraffiControlTm. TraffiControl now fluailable On Trililhic's Guardian 9580 Return Path finaluzer 

A DSP breakthrough, TraffiControl removes legitimate return path 
signals as Guardian scans your system. providing you with a clear 
view of noise and ingress. The Guardian System alerts you to 
ingress outbreaks and transmits the ingress spectrum to your 
Guardian 9580 SSR Field Units. Your technicians will 
be solving the problem before your subscribers even notice 
a disruption. Call TRILITHIC for more information. 
You'll see for yourself - ingress can't hide from TraffiControl. 

9202 E. 33rd Street, Indianapolis, IN 46235 USA • 317.895.3600 
800.344.2412 • fax 317.895.3613 • http://Immtv.trilithic.com 

GlkAiRDIAN 
SYSTEM 

Return Path Maintenance Technology 

1111 TRILITHIC 
INNOVATIVE ENGINEERING 

See us at the Western Show. Booth #1169 and the International Lounge. 

Give Trilithic a call for more informa n. 



JOHNCLARK 
CTEMESSAGE 

Standards Explosion 
To say the SCTE standards department 
has expanded is an understatement, 
and doesn't seem to offer suitable jus-
tice. Since SCTE received American 
National Standards Institute (ANSI) 
accreditation in 1995, the number of 
companies contributing to the stan-
dards-developing process has steadily 
grown each year. 
One of the earliest and most signifi-

cant events in the SCTE standards de-
partment's growth occurred in March 
1996, when the industry standard F 
Port (Female Outdoor) Physical Dimen-
sions was submitted to ANSI for recog-
nition as a new American national 
standard. In December 1996, this be-
came the first American national stan-
dard for the cable telecom industry 
The origination of this standard 

sparked a flurry of activity and the 
immediate growth of the number of 
contributors in the standards depart-
mental process. 

Active membership in SCTE stan-
dards development has steadily in-

creased over the last five years. In 
1996, SCTE had 120 people from 27 
organizations contributing to stan-
dards development. As we enter a new 
millennium, subcommittee attendance 
has exploded to 703 people from 214 
organizations, and it is projected that 
there will be more than 1,000 individ-
uals contributing to standards devel-
opment by 2002 (see Figure 1). 
The first of the newer groups to as-

semble formally was the Digital Video 
Subcommittee (DVS) in May 1996. 
there were only four attendees at its 
inaugural meeting, and now there are 
more than 90 attendees per meeting. 
The Interface Practices Subcommittee, 
Data Standards Subcommittee, Con-
struction and Maintenance Subcom-
mittee and Emergency Alert 
Subcommittee also have enjoyed 
healthy attendance increases. 
The Hybrid Management Sub-Layer 

Subcommittee and the Material Man-
agement Subcommittee were both es-
tablished in 1998 to accommodate 

FIGUEU SCTE STANDARDS 
DEVELOPMENTORGANZA-
TIONS' ACTIVE M EMBERSHIP 

• In 1996, 120 peo-
ple from 27 organi-
zations 
• In 1998, 250 

people from 55 
organizations 
• In 2000, 703 peo-

ple from 214 orga-
nizations 
• In 2002, more than 

1000 people pro-
jected 

larger turnout. Recen y, the Cable Ap-
plications Platform Su committee has 
been established, alon with the Na-
tional Electrical Code ubcommittee. 
The growth of atten ance directly 

corresponds to a majo spurt in stan-
dards development do uments. At the 
end of 1996, only 45 d cuments were 
being produced. In 20 , there are 
208 standards docume ts. At this rate, 
more than 350 docum ts will be pro-
duced within the next o years (see 
Figure 2). 
Having seen what th last four years 

have produced, it is exc ting to think 
what the next four will iold for SCTE 
standards development. 11f you and 
your organization wou14 like to get 
involved, please contact ISCTE Direc-
tor of Standards Dr. Ted lWoo at (610) 
363-6888, ext. 228, or t oo@scte.org, 
or visit www.scte.org. C 

John Clark is president an4 CEO of the 
SCTE. He may be reached lzt 
jclark@scte.org. 

SCTE STANDARDS 

D EVELOPMENT PRCDUC1 
D OCUMENTS 

• In 1996: 45 
• In 1998: 86 
• In 000: 208 
• In ,002: 350 

(prbjected) 

202L; 111100 



Stop wasting timechasing 10611ESS 

Z4. Cause oi major service disruptions in the return path 
50. Mean time to locate INGRESS using traditional methods 

8. System that locates INGRESS and goes BEYOND THE NODE C 

20. Mean time it takes to locate INGRESS using LEARPate DOWN 

ACROSS 

CleARPatrim 
Another proven technology from Electroline's pioneering team of 
professionals, also the makers of the Original Addressable System 
and Drop Amplifiers. 

Visit us at the Western Show, Booth #517 

CONTACT clearpath@electrolinequip.com 
TOU. FREE • NORTH AMERICA (800) 461-3344  GENERAL INQUIRIES info@electrolinequip.cor-

ELECTROLINE EQUIPMENT INC. 8265 ST-MICHEL BLVD. MONTREAL, QUÉBEC CANADA Hl Z 3E.: 

1R 0 L 1,1 

t 8001 461-3344 
clearpoth@electrolinequip.com 
www.electrolinequip.com 

Traditional ingress finding methods rely on a 
process of elimination that at worst, takes 
several days and at best, hours. 

Electroline's CLEARPatiC Solution beats all 
traditional methods by monitoring and 
locating ingress in a matter of MINUTES. 
CLEARPath detects and isolates the offen-
ding segment from the rest of the cable 
network while keeping the return path clear 
and the network operational. 

It even searches deeper into the cable 
network to pinpoint the source of ingress, 
thus eliminating labor-intensive, technically 
frustrating and time-consuming activities 
usually associated with traditional methods. 

With today's levels of expectation for cable 
services, having a highly hie mana-

that is remotely operated, is 
paramount to maintain customer satis-
faction and to guarantee impressive 
returns on investment. 

Join others already using Electroline's 
CLEARPathr" Solution and you will also find 
better ways to use your time. 

= 1 11111. CTROL I NE 

www.electrolinequip.com 
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ardtessed down! Provide fully integrated Carrier Grade IP telephony and high-speed data to your subscriber •t 

ti, 28.9 years MTBF for CMTS components, automatic failover and hot-swappable modules keep you 

Did you say scalable? Consider deploying 200 to 100,000 subscribers in a single system. 

telephony convergence any hotter. How about a free try-on and installation? 

's ASAP. 1.800.469.6569 or on the web at www.arris-i.com/voip 

ORNE' ONE ° IP ACCESS SYSTEM 


