
Chicago cometitiv 
m
o
n
.
r
m
m
l
i
m
m
t
r
.
m
m
i
l
b
 

-
 

Digital ad insertion 
Digital tests 

C
E
D
 

'
L
.
 

-
 



ADC DV6000'''. THE MOST WIDELY USED UNCOMPRESSED 



DIGITAL VIDEO TRANSPORT SYSTEM IN THE WORLD. 

Live broadcast events. CATV supertrunking. Post production. Distance learning. High 

quality backbone transport. Cable headend consolidation. Just some of the ways the 

DV6000 video transport system delivers multiple channels of high resolution, 2.4 Gb/s 

video over fiber. Using an uncompressed digital format, the DV6000 moves more 

channels, with higher quality, over longer distances than any other transport system. 

The DV6000 is a highly versatile fiber optic transport system offering: 

• Transport of QAM, MMDS, HITSTm and other digital video services 

• Compatibility with all video standards (NTSC, PAL, SECAM, 

MPEG, JPEG, CCIR-601, etc.) 

• Centralized scrambling, VBI insertion and subscriber control 

• Dense VVDM, embedded switching and single channel options 

• Combined multiple analog video, digital telephone and 

data transport 

So why compromise the quality of your digital broadband transport by using anything 

other than the best. To find out more, call us at 

800 366-3891 for a free paper on SON ET vs. IL 
mDCTelecommunications 

DV technology. 
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Know anyone who has a technical background, and is good at 
explaining complex subjects to non-technical people? Ever run 
across anyone who could comfortably meet with members of 
Congress, take some heat, and stay sharp enough to hold their 

own? What about effectively communicating with for-
eign dignitaries? Ever known someone who was so 
effective at negotiating that the other side didn't even 
realize it was giving something away? Or, does anyone 
you know enjoy sitting through long, complex meet-
ings to make sure your points-of-view are articulated 
properly and understood? 

If you do, the National Cable Television Association 
wants to hear from you—now. 

You'd have to be living under a rock not to know 
that Wendell Bailey, who held down the top engineering 
job at the NCTA for the past 16 years, has departed. 
Some even feared that the NCTA was considering not 
replacing him, opting instead to let Cable Television 
Laboratories and the Society of Cable 
Telecommunications Engineers take over the bulk of 
those duties. 

As it turns out, that's not the case. Last month, the 
NCTA Engineering Committee met as a whole with 
NCTA Executive VP and COO June Travis to espouse 
its reason for existence and reiterate its commitment to 
being the top engineering think-tank in the industry. 

The committee's value cannot be overstated. Unlike 
CableLabs, it's open to programmers and equipment 
manufacturers alike. It attracts only top-level engineer-
ing minds. It thrives on unbiased technical conversation. 
It identifies, discusses and often solves problems before 
they become major, catastrophic issues. 

But perhaps most importantly, it gives the technical 
community a Washington presence. While technical nitty-gritty gets 
performed within the SCTE, the NCTA is setting national policy, fos-
tering relationships with the Electronic Industries Association, the 
National Association of Broadcasters, the Federal Communications 
Commission and others. It regularly interfaces with other key 
Washington-based associations with which the industry crosses paths. 

In replacing Wendell, the NCTA has a real challenge on its hands, 
and the recruiting effort will reportedly take a very deliberate pace. 
The world is much different than it was 16 years ago—there's pre-
cious little time to allow a person to "grow into" a job like Wendell 
did. The technical community should be searching for a person with 
a technical mind, a diplomatic persona, a confident demeanor and 
enough name recognition that he gets his telephone calls returned. 

It will probably be 1998 before a replacement is announced. In 
the meantime, Andy Scott and Katherine Rutkowski will capably 
keep the engineering department at the NCTA humming along. After 
all, anothef set of Technical Papers—the industry's recorded technical 
history—has to get out on time. 

How do you 
replace 

an industry 
icon? 
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The [Power] of Choice. 

Alphas Genasys - based broadband power 

systems support complete plug-and-play 

expandability. Additional power modules as 

well as enhanced reliability options easily 

plug in place. Simply swapping the 

Genasys [CM transformer assembly module 

"'Increases the nodes total output power 

rating by nearly 50%. Investigate the 

[Power] of Choice @800-421-8089. 

Genasys 
System Control Module 

Genasys 
2000 LCM Module 

CTS 
Multiple Utility 

Grid Transfer Switch 

OCIU 
Generator / Battery Interface 
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& BROADBAND RF TECHNOLOGY 
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7 f 
f you were thinking the "digital revolution" has eliminated the need 
or crisp, clean analog signals in the headend, you'd be wrong. In 

fact, the quality of picture demanded by today's subscribers is higher 
than ever. 

_ 

DVSR9000 DigiCipher 

That's the very reason Standard Communication's quest for quality has 
established the company as the headend specialist, leading the industry in 
advancing broadband RF technology. 

Standard pioneered the industry's first frequency-agile modulators for 550 MHz system architecture. 
The TVM Series product changed forever the perception that agile was a compromise. From the 

TVM Series to the Stratum Modulation System, Standard has consistently set the standards by which 
others are measured. But we didn't stop there. We offered the CATV industry its first full-featured IRD 
to fit a single EIA rack space, deliver :extbook video specifications, and 
satisfy the demand for performance even in the harshest environments. 

Now digital compression is here and Standard Communications 
TV11550S Stereo CA1 V Modulo for 

Corporation continues to establish the benchmark with advanced tech-
nology, unique design and practical features. With a reputation built on delivering advanced technology, 

you can be assured there is more to come. 
To see more of our products and learn more about the line, visit 

our website at http:1Iwww.standardcomm.com. 

Standard 
Communications 

SATELLITE & BROADBAND 

PRODUCTS DIVISIO N.1 

CORPORATE HEADQUARTERS: Torrance, CA • (310) 532-5300 • Fax: t310) 532-0397 
EUROPEAN HEADQUARTERS: London, England • 44 1923 800 510 • Fax: 44 1923 800 445 
CANADIAN HEADQUARTERS: Ontario, Canada • (905) 665-7501 • Fax: (9054 665-7486 
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Flex Clips 
Exceptional holding power 

without compromising signal quality! 

For single or dual cable installation, 
with a choice of pie-inserted screws. 

Direct merchants to the telecommunications industry 

800-257-2448 or FAX 303-986-1042 
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INGRESS PROBLEMS SLOWING YOU DOWN? 

Speed has never been as important in the race 
to install and maintain your return path as it is 
today. So the last thing you need is a problem 
with ingress. That's where the HP CaLan 3010R/H 
Sweep/Ingress Analyzer comes in. 

A comprehensive, flexible field tool. 

The HP CaLan 3010R/H is the one tool that does 

it all—even in the presence of ingress. 

• Forward sweep 

• Reverse sweep 

• Signal-level measurements 
(including digital signals) 

Highlights of the HP CaLan 3010R/H include: 

• Ingress Detection 

When ingress corrupts return path communi-
cation, the headend unit transmits a display of 
the ingress image to the field unit for immediate 
troubleshooting. 

• Dual Path Sweep 

One headend box for both forward 
and return sweep means more 

efficient use of bandwidth, more space in the 
headend and less equipment to buy. 

• Digital Power 

Quickly and accurately measures 
average power of digital carriers— 

including return path TDMA (bursted) caniers. 

• DigiSweep Technology 
HP CaLan set the industry standard with 
its 5 ps sweep pulse. It's so fast it can 
pass through active digital traffic without 
interference. And now our sweep speed 
is even faster; measurements can be per-
formed in 650 ms. 

New! 

New! 

When speed counts, there's no faster way to 
activate your return path and troubleshoot 
ingress than the HP CaLan 3010R/H. 

For more information call: 1-800-452-4844,* Ext. 5331. 
nn Canada call I-800-387-3154, program number TNI1355. 

www.hp.com/go/catv 

HP CaLan 3010R field unit 

COME SEE US AT 

WESTERN SHOW 

BOOTH #4882 
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Wavetek does more than just put you in the neighborhood. ! he Itaidest part of 
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you find and fix system problems. And we do it with systems and technology that saves you dine and money. 

Count on Wavetek for. • Complete partnership through every phase of system problem dia.guosis. • Diagnostic 

equipment for Installers to Technicians to System Engineers. • Full forward and reversepth testing, from 

Wavetek Cotp 199' 



the header d to the fiber node to the drop. • Convenient service and CarePlan options that maximize 

productivity. e Signal level, leakage. proof of performance, monitoring, 

multi-user sweep and ingress detection products. If you're lookin,,z, for 

trouble, we'll help you find it. — Call Wavetek for complete CATV WAVelmŒK 

testing solutions. 1-800-851-1202. Visit us on the web at www.wavetek.com. 
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WebTV debuts next-generation 
receiver; Internet TV efforts get boost 

While data-over-cable seems to be at the 
forefront of most cable operators' thinking 
these days, there is probably just as much 
effort being put forth to make the TV the data 
display device of choice. 
WebTV and NetChannel both recently made 

splashes with new product introductions as 
well as announcements regarding new part-
ners, all in an effort to redefine and capitalize 
on the Internet TV craze. 
WebTV Networks Inc., which is owned by 

software behemoth Microsoft, unveiled the 
WebTV Plus Receiver and WebTV Plus Network 
service as a way to increase viewer interactivity 
with the TV. Specifically, the new system fea-
tures an advanced cable-ready tuner that allows 
viewers to quickly tune to cable and broadcast 
channels, while bringing picture-in-picture capa-
bility to standard televisions so that audiences 
can now view TV and Web programing at the 
same time. The system also provides Web con-
tent directly linked to TV shows for a seamless 
integration of TV and Web programming. 

The new receiver will be distributed initial-
ly in the U.S. by the company's manufacturing 
licensees, which include Sony Electronics Inc., 
Philips Consumer Electronics Co. and 
Mitsubishi Consumer Electronics America. 

Also included are two key new features: TV 
Home and TV Listings. TV Home, as the 
launch point for the WebTV Plus Network ser-
vice, gives viewers a way to find descriptions 
about shows as they flip through channels, or 
they can quickly see what is playing on a col-
lection of their favorite channels. TV Listings 
gives viewers a way to plan their TV viewing, 
scroll through TV channels and watch the cur-
rently selected program, all at the same time. 

The system includes a 1.1 GB Seagate hard 
drive for local storage of multimedia content 
with full-motion video and symphonic sound. 
Viewers have immediate control and access 
without having to wait for downloads. 
Retrieval time of Web pages is speeded 
through a Rockwell K56flex modem. The new 
receiver also includes the company's 
VideoModem technology, which can receive 
high-bandwidth data (1 Mbps) embedded in a 
conventional television broadcast signal with-
out disturbing the video content. 

The picture-in-picture capability is made pos-
sible by a 3D-graphics engine, resident on a new 
chip designed by WebTV Networks called 
"Solo." Viewers can instantly switch among full-
screen TV, full-screen Web and the combined 

picture-in-picture TV and Web displays. Viewers 
will also experience dramatic 3D special-effects 
transitions with live video and graphics. 

Also entering the fray is NetChannel, which 
touts itself as the first Web-enhanced television 
service personalized to each viewer. The ser-
vice is now available nationwide on the RCA 
Network Computer, with other consumer elec-
tronics partners to be announced. 

NetChannel uses the Internet to deliver a per-
sonalized television experience for up to six indi-
viduals as well as a channel for the whole family. 
The NetChannel service features unique on-line 
programming from popular television sources, an 
electronic program guide for tuning to the Web 
and TV, password-protected e-mail, complete 
access to the Internet and parental controls. 

NetChannel's unique personalization is 
made possible by personalized information 
delivery software from Autonomy Inc. that 
learns viewers' interests over time. Whereas 
other Web television services use "push tech-
nology," which enables advertisers and others 
to force feed content to viewers, NetChannel 
works like a "personal assistant" directed by 
the television viewer, say NetChannel officials. 

The integration of 
television and Internet 
programming is made 
possible by a new 
EPG that was devel-
oped by NetChannel, 
RCA, GIST 
Communications and 
Spyglass Inc. It pro-
vides a comprehen-
sive 48-hour listing of 
all local broadcast and 
cable programming 
that is updated every 
night, without requir-
ing viewers to dial up 
and go on-line to look 
up what's on TV. 
And finally, even 

the advertisers are 
getting into the act. A 
new technology 
which enables adver-
tisers to run television-quality commercials on 
the World Wide Web was introduced and 
demonstrated recently. 

Called Sesame-Ad, the new technology 
delivers an advertiser's commercial to millions 
of users' computer screens in full color, with 

all of the live-action, animation, drama and 
sound associated with regular TV commer-
cials. It handles the scheduling automatically 
and also captures the detailed end-user demo-
graphics and advertising impressions on a 
"real-time" basis, generating a customized on-
line report for the advertiser. 

The technology was developed and show-
cased by echoMEDIA, which specializes in 
providing interactive, multimedia advertising 
services to companies and Web sites. 

Sesame-Ad activates the advertiser's com-
mercial when a Web user initiates the download 
of a graphic field or document, and the com-
mercial appears on the user's screen without 
any noticeable interference with the download. 

Small telco finds 
cablephone answer 

Ni1 hi le many of the biggest cable companies 
have put their telephony-over-cable plans on 
hold, at least one small cable/telephony com-
pany has found a way to use the technology 
while saving money and boosting revenue. 

Independent wireline, cellular and cable ser-
vice provider Oneonta Telephone Company 
(which goes by the moniker "Otelco"), located 
near Birmingham, Ala., plans to use equipment 
provided by Philips Broadband Systems to 

Otelco service technician William Blythe examines an HFC telephony 
subscriber interface unit (SIU) in the central office. This SIU is con-
nected to the HFC network, enabling Otelco to use the in-house unit 
to test the telephony system's performance. 

deliver lifeline telephony service over a hybrid 
fiber/coax network to its customers. 

Otelco officials say the company will ini-
tially deploy upwards of 200 broadband tele-
phony lines this fall, with plans for rapid 
deployment once the system's return path is 
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WHO SAYS YOU CAN'T 
HAVE IT ALL. 

Introducing the fi rst 1550 nm 
transmission system versatile 

enough for high-performance 

supertrunking and distribution. 
Harmonic Lightwaves has always been known for creating prod-

ucts that combine versatility with performance. Our innovations 

have let network managers stay a step ahead of the competition. 

Harmonic's latest addition —the MAXLink' HLT 7709 — further extends 
the applications and affordability of the popular MAXLink 1550 nm 

transmission system. 

The new MAXLink HLT 7709 improves upon Harmonic's current 

1550 nm transmission system by increasing the dual complementary 

outputs to 9 dBm, without requiring optical amplifiers. This means 

new solutions to both old and new system topologies. Who says 

you can't have it all? 

The high combined output power of the new MAXLink enables 

efficient 1550 nm distribution. The high signal output allows for 

remote location of the optical amplifier, producing high signal quality 

in the new fiber-to-the-node transport architectures. In supertrunking 

applications the new transmitter increases efficiency and improves 

CNR due to elimination of the optical amplifier. And no matter how 
you look at it, this all means better economy—in either long-distance with egIt°alt roiatrhreo-wNcoadset 

or fiber-dense environments. 

As television, telecommunications and high-speed telecomputing 

converge into one compatible digital domain. Harmonic will be 

there in every headend, hub and node with products that keep 

you online. Simpler. faster and better. 

Efficient 
Distribution 

HLT 7709 
80 Ch. Analog 
200 MHz Digital 

CNR 51 dB 
CSO -65 dBc 
CTB -65 dBc 

Bieiniza 
Imam CNR 52 dB 
11111111 CSO -65 dBc 
11. 1.111111.11 CTB -65 dBc 

HLT 7709 
Broadcast 

25 km 

PWL 4704 
Targeted Digital 
Services 

Harmonic Lightwaves 
Transcending the ordinary. 

www.harmonic-lightwaves.com 

549 Baltic Way. Sunnyvale, California 94089 U.S.A. 
tel: 800 788-1330 408 542-2500 fax: 408 542-2511 

III 
III 

High Performance 
Supertrunking 

HLT 7709 
80 Ch. Analog 
200 MHz Digital 

40 km 

HIE 3700 
CNR 55 dB 
CSO -70 dBc 
CTB -65 dBc.1  

Reader 
Service 

7 



4> COLOR BURSTS 

fully upgraded. Otelco, which has 7,100 tele-
phone subscribers, 2,500 cable TV subscribers 
and 200 new data customers, operates both a 
traditional, twisted-pair telephone network and 
an HFC video distribution network. 

But with the growth of the Internet, as well 
as fax machines and other technologies that 
demand additional telephony lines, the compa-
ny's twisted-pair network was nearing capaci-
ty, which forced the company to turn down 
new requests for service. 

To counter that problem, Otelco decided 
to test HFC technology in outlying areas to 
see if it could be used for telephony, which 
would allow the copper cable to be "pulled 
back" toward the central office and rede-
ployed to serve additional lines. HFC tele-
phony is being deployed in areas where the 
coax plant either exists or would need to be 
constructed in the future. 

"Not only have we saved tens of thousands of 
dollars on installation costs," says Otelco plant 
manager Charles McBrayer, but also, "we'll 
continuously save money on truck rolls and 
overall maintenance costs because we're provid-
ing video, voice and data to our outermost cus-
tomers with one plant, rather than two." 

Otelco, which installed Philips' Crystal 
Line system this June to field trial the new 
technology, recently upgraded its HFC net-
work to 750 MHz and made appropriate 
enhancements to portions of its return path. 
"This part of the country regularly experi-
ences lightning strikes, so it is very critical 
that our HFC telephony system be robust and 
reliable," says Otelco President Bryan Corr. 
A driving force behind Otelco's decision 

to pursue HFC telephony was the ability to 
add data services to its plant without the 
need for expensive cable modems. "The 
Philips system has a unique data provision-
ing feature that will enable us to provide 
128 kBit connections to on-line services 
without cable modems," says Corr. "We are 
also pleased that (the technology) is 
equipped with an RF switch that allows us 
to remotely activate and deactivate CATV 
services, saving a great deal on truck rolls 
and routine maintenance costs." 

Data-over-cable 
consortia formed 
Now that a second round of high-speed data 

modem interoperability tests has been per-
formed at Cable Television Laboratories, 
equipment manufacturers who smell a huge 
opportunity are aligning themselves to make 
sure their equipment does, in fact, work with 

gear made by other manufacturers. 
Hayes Microcomputer Products Inc. says 

it will team with Cisco Systems Inc. to 
develop interoperable cable products that 
support the Multimedia Cable Network 
System (MCNS) standard. Hayes, Cisco and 
other companies have agreed to build cable 
modems and other products based on Data 
Over Cable Service Interface Specifications 
(DOCSIS), which define technical specifica-
tions for equipment used at subscriber loca-
tions and cable operators' headends. 

Likewise, 3Com Corp. and Bay Networks 
separately announced they had signed a mem-
orandum of understanding that will allow them 
to collaborate at the engineering level to 
ensure that both companies interpret the 
DOCSIS specifications the same way. 

Agreements like these are intended to 
ensure that equipment is truly "plug-and-play," 
which allows consumers to purchase a modem 
from any manufacturer and have it work on an 
MCNS-compliant cable system. 

"We want broad-based interoperability 
between our equipment," says Karl May, VP 
and general manager of Bay's Data-Over-Cable 
Division. He also says the two companies have 
had several discussions with "up to 10" con-
sumer electronics manufacturers in an effort to 
drive the market, and drive down costs. 

Furthermore, Lavent Gun, VP of engineer-
ing at 3Com, says that other manufacturers are 
being invited to join in the effort, which 
includes interoperability testing at CableLabs. 
"We want to grow this business from a $150 
million business to a several billion-dollar 
business," he notes. 

Hayes says its MCNS-compliant cable 
modems will be available sometime in the sec-
ond quarter of 1998, with availability at retail 
outlets as early as late 1998. For cable opera-
tors, this collaboration means they could sup-
port the headend Internet-via-cable connection 
without purchasing and leasing cable modems 
to subscribers. 

"This collaboration enables low-cost MCNS 
modems to be available at retail outlets. 
Hayes' strong brand name and quality image, 
along with the company's established distribu-
tion channels, enable a retail infrastructure to 
be quickly set up," said Sebastian Pereira, 
Hayes cable product manager, Broadband 
Business Unit, in a statement. 

Hayes launched its first cable product in 
April 1997, and officials with Hayes say the 
company has received orders for more than 
10,000 units. 3Com just announced it is ship-
ping MCNS-compliant telephone-return 
modems, and two-way iterations should be 
coming in the first quarter of 1998. 

Final EAS rules 
softer on cable 

The cable TV Industry collectively sighed 
with relief last month when the Federal 
Communications Commission finally issued 
its new Emergency Alerting System rules. 
That's because the second report and order 
gives smaller cable operators more time to 
comply with the program. 

Ever since the first report and order was 
issued, cable operators, national associations 
and even the Society of Cable 
Telecommunications Engineers have been meet-
ing with the FCC to soften the rules. At issue 
was the level of participation and how fast 
smaller cable operators would have to comply. 
At least one estimate was that small cable sys-
tems would have to spend upwards of $100 mil-
lion on new equipment that would allow them 
to override video and audio on all channels. 

But now, cable systems with more than 
10,000 subscribers will have until Dec. 31, 
1998 to install that audio/video override gear. 

Systems with more than 5,000 subs, but fewer 
than 10,003, must also install equipment that 
overrides video and audio on the entire channel 
lineup, but have until Oct. 1, 2002, to do so. 

Operators with fewer than 5,000 subs have 
two choices: provide an audio override on all 
channels with a video alert that instructs view-
ers to tune to a specific information channel; 
or rely on national EAS messages from pro-
grammers (assuming that all programmers 
actually carry the EAS info). This, too, must 
be done by Oct. 1, 2002. 

Wireless cable (MMDS) operators were 
also brought into the EAS fold and given 
until 2002 to comply. Other service 
providers, including DBS and SMATV oper-
ators, are not required to comply. 

Libit debuts 
cable modem chip 

Libit Signal Processing Ltd., an Israeli sili-
con chip manufacturer, is making the rounds 
among cable modem vendors and MSOs tout-
ing the availability of its LBT 4030, a stan-
dards-compliant cable transceiver chip for 
cable modem applications. 

For those vendors and operators who might 
be reticent about having all their eggs in one 
basket by having a Broadcom Corp. single-
source scenario for modem chips, the 
announcement by Libit is being met with 
relief. The chip has been designed to comply 
with the DOCSIS (Data Over Cable 
System/Interoperability Specification) and car-
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• COLOR BURSTS 

ries a $30 price tag for quantity orders. 
Company officials say that Toshiba has 

already committed to purchase the chip, and 
samples were scheduled to be shipped last 
month. Early production volumes are expected 
in December, and higher-volume shipments in 
the first quarter of next year. The company 
also announced that its manufacturing effort 
will be assisted by an agreement it has reached 
with Analog Devices Inc., a large semiconduc-
tor-chip-fabrication company. 

Approximately one square inch in size, the 
166-pin chip features a downstream and 
upstream PHY layer, as well as an IF (interme-
diate frequency) conversion that precludes the 
need for an external downconvertor. The chip 
also contains on-board digital-to-analog and 
analog-to-digital convertors. 

MediaOne simplifies 
Web video creation 
MediaOne has introduced Streamcast 

(http://www.mediaone.com/streamcast), a 
turnkey solution that allows computer 
dweebs and dilettantes alike to add stream-

Video streaming made easy. 

Digitize 

Raw 
content 

Auto 
compose 

Hosting 
server 

optimized to take advantage of MediaOne 
Express' high-speed data rates. With this ser-
vice, users can access and search daily-
archived newscast clips by topic. 

Other Internet video applications that could 
use the fast turnaround technology include such 
things as real estate sales services that feature 
video tours of properties, training-on-demand 
services, home and car repair or do-it-yourself 
services, or even music and movie CD-ROM 
sales featuring music video or movie clips. 

Kip Compton, MediaOne's director of 
Internet systems and services, and a select crew 
of talented computer code writers, developed 
the system to "help create a video-intensive 
Web by enabling video content producers, like 
television stations, to distribute and archive 
broadcasts via the Internet," says Compton. 

Working at a Streamcast workstation, one 
person begins the process by taping any pro-
gram targeted to be published on the Web. 
While this is happening, the person notes and 
enters headlines, keywords and time codes into 
the computer in order to break up the broadcast 
into segments for searching and later access. 

Once the tape begins playback, the computer 

Streamcast technology 

Clip archive 
Intelligent search 

ing video to their Web sites. 
The system is an integrated software and 

hardware package that utilizes parallel process-
ing to automatically encode and compress stan-
dard analog video for use via the Internet in a 
faster, more efficient manner. Developed to 
take advantage of the bandwidth available 
through MediaOne Express, the company's 
high-speed Internet access service, the 
Streamcast technology has been designed to 
help break the broadband content logjam many 
high-speed service providers are experiencing. 

The first implementation of the patent-
pending technology is New England Cable 
News' "news-on-demand" service 
(http://www.necnews.com), which has been 

Network 

Source: MediaOne 

User PC 

have started a new venture that focuses on head-
end solutiofis for cable systems and broadcasters 
that will soon be deploying digital video. 

Mason Truluck, Clayton Dore and Warren 
Davis, all of whom had key positions at 
Standard, have formed "DigiTrans," a company 
that intends to design and engineer digital video 
reception and headend products. DigiTrans has 
already forged a manufacturing agreement with 
Alps Electric Co. of Japan for off-shore fabrica-
tion of the company's products. 

Specifically, DigiTrans intends to manu-
facture digital satellite receivers, HDTV 
satellite receivers, DVB-compliant satellite 
receivers, digital modulators, digital broad-
cast processors and conditional access 
encoders and decoders, says Davis, VP of 
engineering and technology at DigiTrans. 

Products are already currently in develop-
ment, and will be shown for the first time next 
year at the National Association of Broadcasters' 
show, as well as at the SCTE's Cable-Tee Expo, 
says Dore, who has been named VP of sales and 
marketing for the company. 
By focusing on headend gear, DigiTrans 

intends to fill several product voids that will 
exist when broadcasters and cable operators 
begin to deploy digital service, says Truluck, 
president of DigiTrans. A couple of immediate 
needs include an 8-VSB to QAM transcoder 
and a dynamically scalable digital receiver for 
both standard- and high-definition TV signals. 

The new company will be based in 
Huntington Beach, Calif. 

L.> Jottings 

Agents 
Push content 

begins a video capture/digitizing process. The 
captured files are then automatically composed 
using any of the standard commercial codecs, 
such as VDO's VDOLive, RealNetwork's Real 
Video, or Microsoft's NetShow. A thumbnail of 
the video can also be created for use as a 
hyper-link on a site. Once composed, the files 
can be published directly to a Web site's host 
server with a click of a button. 

Ex-Standard execs 
form digital firm 

Three former executives with Standard 
Communications have exited that company and 

HDTV is finally beginning to show up, 
albeit not to the public yet. The latest sighting 
occurred last month during coverage of the 
American League Championship Series, when 
HDTV signals were sent by Harris Corp. over 
MCI Communications Corp.'s fiber optic 
network from Camden Yards in Baltimore to 
WHD-TV, a test station in Washington, D.C. 
From there, the game was broadcast through a 
Harris digital transmitter to the National Press 
Club, and viewed by an invited audience of 
broadcast industry executives and government 
officials ... Scientific-Atlanta will supply 
Multicanal Telecomunicacoes S.A., Brazil's 
largest cable operator, with 30,000 addressable 
analog set-top terminals. Multicanal, which 
operates two-way, 550-MHz HFC cable net-
works serving 600,000 subscribers in Brazil 
through 11 headends, selected Scientific-
Atlanta to supply set-tops for two of its four 
major regions. Key cities in those regions 
include Belo Horizonte, Campo Grande, 
Anapolis and Goiania .... CIED 
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Terayon cable modems overcome noise ... 
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modems and data services. Tired of the 
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•  SPOTLIGHT 

Applying 
technology 
for people's 

sake 

Robert Cruickshank III 

The next time you step onto an elevator, breathe a silent 
word of thanks to Bob Cruickshank's great-grandfather, 
James, who invented an active elevator braking system 

which he later sold to Otis Elevator 
company. Before Cruickshank's inven-
tion, braking systems were passive, and 
sometimes, not inspected, with unfortu-
nate results for passengers. 

Robert Cruickshank III (Bob), who 
joined Cable Television Laboratories in 
1994 and now serves as director of dig-
ital network technologies, knew from a 
young age that he wanted to follow in 
the footsteps of his passenger-saving 
great-grandfather, as well as his grand-
father and his father—all of whom were 
engineers. From studying his great-
grandfather's patents, he became inter-
ested in the fact that "many technologi-
cal advances can help people, can help 
change things," he explains. 

These days, as Cruickshank spear-
heads CableLabs' MCNS DOCSIS (Data 
Over Cable Service Interface 
Specifications) project, he believes that 
the project's goal of making cable 
modems standardized and available at 
retail to everyone could influence the 
evolution of society. "This whole project 
is about bringing residential connectivity 
with decent bandwidth to a mass mar-
ket," he says. "Anything that (helps peo-

ple communicate), that gets them to think about each oth-
ers' problems a little more, is a good thing in the end." 

Cruickshank is pleased that the modem project has 
just turned a critical corner: the vendors are interpret-
ing the specification and are starting to build to its 
parameters. CableLabs' staffers actually have their 
hands on working prototypes and are hooking them 
up to each other in order to uncover any potential 
interoperability issues. "We have been working on 
refining the spec as people find things that need to be 
clarified," he explains. 

Cruickshank's role revolves around evaluating the 
testing process and resulting data, as well as plotting 
the timelines and figuring out the next steps to take. 
He's also responsible for writing the interoperable 
cable modem specifications. The vendors, he says, 
have cooperated to an unprecedented degree, and are 
now collaborating to write a test spec, each using their 
expertise to draft a specific section. "In 100 days, we 
have written a test spec that has 580 procedures, and is 
about 500 pages in length—it's about 70 percent com-
plete," he notes. 

To get the modems to be available at retail, there 
is a lot of interoperability and commercialization 
work for Cruickshank and his team to do. After that, 
he's also interested in exploring IP telephony and 
packet cable technologies. 

Finding the airport 
While earning an M.S. in mechanical engineering from 

Worcester Polytechnic Institute in the early '80s (where 
he was named a WPI Presidential Scholar), Cruickshank 
set his sites on AT&T Bell Laboratories for his first job 
out of college, because the organization had a reputation 
for "pumping out meaningful patents:' A member of the 
technical staff from 1985 until 1991, Cruickshank devel-
oped ISDN-based energy monitoring products and appli-
cations for large buildings; coordinated R&D for AT&T's 
largest digital voice and data Private Branch Exchange; 
and developed automatic manufacturing process control 
reporting tools to bridge disparate computer systems. 

His next career move was an abrupt departure from the 
lab: Cruickshank took a military leave of absence to join 
the Air National Guard, mainly to hone his flying skills 
via supersonic jet and fighter trainers. Strangely enough, it 
is that stint in the military, he says, which best prepared 
him to take on the role of project head and mediator at 
CableLabs. "As a jet pilot, you're going to be at the air-
port in two or three minutes, you are flying in at 500, 600 
miles-an-hour—and you don't know where the airport is 
yet:' he explains. "But you have to figure it out. And 
that's a lot of what we deal with everyday (at CableLabs). 
I may have this big problem, and I have to solve it in a 
certain amount of time. Having the ability to take a deep 
breath and be confident that I will get through it, that 
helps me get through conflict-intensive things." 

Cruickshank returned to the world of high-tech commu-
nications when he joined CyberLYNX Gateway Corp., a 
company involved in developing energy management 
applications, as its VP of energy management. At 
CyberLINX, he was responsible for the architecture, proto-
typing and field trials of information gateways for energy 
demand-side management and automatic meter reading. 

Eventually, Cruickshank wound up at the University of 
Colorado at Boulder, where he could "dig into the funda-
mentals of communications" while pursuing a doctorate. 
That move also led to a position in CU's Telecommuni-
cations Systems Laboratory as ATM coordinator in 1994, 
when he founded the ATM Research Group and estab-
lished the lab as a facility for ATM testing, simulation, 
research and applications development. 

A legacy of change 
C inlet:shank is connected to CU in another 

way—his wife, Calandra, studied journalism there. The 
couple has two boys: Aidan, age four; and Rowan, 
age one; and are expecting their third child in May. 
Cruickshank likes to take them up flying in their 
Cessna, and in fact, he and Calandra spent their hon-
eymoon flying and camping in Maine. 

Given his fondness for taking risks and embracing 
ambiguity, it's no wonder that Cruickshank has fearlessly 
thrown himself into the cable industry's modem stan-
dardization effort. But like his great-grandfather, he 
knows that technology can make a difference in people's 
lives, and he has made it his own life's work to be an 
agent of that change. —Dana Cervenka 
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world of entertainment. We watch and 
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flood our senses and stir our imagination. 
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the new experiences that television provides. 
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world, expanding the limits of cable 
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we see into what we feel. 
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FRONTLINE 

It still 
comes down 
to the lowly 

set-top 

By Wendell Bailey; 
President, Strategic 

Technology International 

Have a comment? 
Contact Wendell 

via e-mail at: 
wbailey@prodigy.com 

About this time last year, I was asked by Char Beales 
(president of CTAM) if I would be willing to be the 
co-host of a presentation by Nicholas Negroponte. 

Well, I was somewhat reluctant, to say 
the least. The MIT guru is fairly well-
known to the technical intelligentsia of 
the cable television world, and many 
had become a bit disenchanted with 
what they took to be his unkind and 
sometimes unfair criticisms of the 
things that we do. Ever game, I told 
Char that I would do it if I could have a 
private meeting with the professor 
before the actual presentation. This was 
agreed to by one and all (not easily, 
because as it turns out, Professor 
Negroponte has homes in several coun-
tries, as well as business reasons to 
visit them). Pinning him down to a date 
and time took several dozen e-mail 
messages, but e-mail, after all, is one 
thing that Professor Negroponte pays 
attention to. In the end, a breakfast was 
arranged, and Char Beales, Nicholas 
Negroponte and I sat down to a private 
and quiet meal in lovely downtown 
Anaheim. 
I was somewhat nervous because I 

was about to talk "digital" with the 
world-famous author of "Being 
Digital," a person who has a reputation 
for being quick-witted and a bit acer-

bic. Talking to a famous person was not a new experi-
ence. I have conversed with hundreds, but it was 
almost always "cocktail chatter." This was to be an 
actual attempt at communication (in analog) with an 
honest-to-goodness guru. What would he ask me? 
What would I say? Would I sound dumb? 
Much to my delight, I found Professor Negroponte 

to be a charming dining companion. He was witty 
(no more acerbic than yours-truly), soft-spoken, 
attentive and informative. We discussed a variety of 
cable and digital issues, and (I hope) each taught the 
other a thing or two about our respective areas of 
expertise. The one thing that we ended up discussing 
more than anything else was the subject of the set-
top box. The set-top box? I'm enjoying breakfast and 
the company of a world-renowned expert on all 
things future and digital, and we are discussing the 
lowly set-top box! I could hardly believe it, but it's 
true. Today, of course, set-top boxes are all we seem 
to he working on in the cable television business. 

Interoperable and transportable 
[he U.S. Congress passed a bill to deregulate almost 

everything that has to do with telecommunications in 
any form-except for the set-top box. A special provi-
sion was inserted that called on the FCC to issue regu-
lations for the commercial sale of "navigation devices" 

(this is a legislative word that means set-top box). This 
action by the FCC is to coincide with the long-delayed 
but useful work on the decoder interface. Into this fray 
comes the idea that set-top boxes should not only be 
available at retail, but that they should also all be inter-
operable and transportable. 

Meanwhile, the cable industry is doing its level best 
to deploy digital set-top boxes, and new services and 
features abound not only for digital boxes, but for 
advanced analog devices as well. 

Consider the problem. Cable operator A offers its 
subscribers a program guide service from company X. 
The system operator downloads the needed data to 
activate the program matrix in the set-top box. This 
same subscriber decides to move to the next town 
over, which is owned by cable operator B. The sub-
scriber takes his box with him from system A, and also 
asks his new supplier for the program guide service. 
Operator B, however, uses the guide from company Y. 
The data that it downloads to the subscriber does 
absolutely nothing for his old set-top box. The device 
is interoperable and transportable only to a certain, 
very specific degree. So what can we do to make the 
forces who think that an interoperable and trans-
portable set-top box is the answer to America's prob-
lems happy? The work that CableLabs has recently 
announced may provide the answer. 

Read the fine print 
Set-tops boxes are already seen by many as special 

computers that are capable of much more than they 
traditionally are called on to do. Many of the new 
ones have a respectable amount of memory installed 
(for a variety of reasons), and if the service or feature 
providers could be convinced that they could make 
their product available as a self-executing file that 
could be downloaded to any set-top box, well then, 
we would have something. All it takes is a set of 
standards for the memory configuration in the box 
and a set of operating protocols for the service 
provider to adhere to. It seems, however, that there 
was another small item in the 1996 telecommunica-
tions bill passed by Congress. Nestled in the fine 
print was a requirement that the FCC make sure that 
no one adopts any protocols that are not absolutely 
necessary for the most basic of operations. 
Sometimes the regulators (or deregulators) hand the 
people at the FCC assignments that are just about 
impossible to reconcile. 

What I find most fascinating about this, is recalling 
that breakfast last year with the good professor. I want-
ed to talk about the conflict between atoms and bits, 
and he wanted to talk about set-tops. It would seem, in 
retrospect, that he demonstrated to me why he is called 
a "visionary," and I'm just an engineer. If Congress 
and the FCC have their collective ways, the set-top 
box will be the single most important appliance of the 
21st century. I hope that I'm still smart enough to use 
one when that time comes. CC-D 
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you need 
when you 
need it. 

TeleWire Supply offers 
immediate, in-stock 

delivery on AFC3 fiber 
with Alcatel's exclusive 
ColorLock" feature. Built 
to perform and actually 
strengthen over time, its 
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• Lifetime color consistency 
and vibrancy 
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• The only coating that 
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110 

When your technician can't distinguish the blue 

fiber from the aqua fiber, you're looking at a 

potentially expensive mismatch waiting to happen. 

That's why we think Alcatel's exclusive AFC3'' 

fiber coating with ColorLock" is the brightest new 

idea in optical fiber since, well, optical fiber. 

Instead of applying color to the outside surface 

of a coated fiber, Alcatel integrates color into the 

coating. There are no inks to wipe off, and no 

inconsistent or uneven applications of ink affecting 

color or geometry. ColorLock guarantees 

consistent color throughout the length of the fiber, 

for the life of the fiber. Call TeleWire Supply today 

for immediate delivery of AFC3 with ColorLock 

from Alcatel. One look, and we're sure you'll see 

the light. 

ALCATEL 
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VOYAGER 

Expectations for superior picture and sound 

quality and interactive capabilities continue 

to rise in the minds of today's cable providers 

and viewers. In response to these high 

expectations, Pioneer introduces VoyagerTM, 

the digital CATV terminal designed with 

expanded channel capacity, video 

decompression and cable modem 

functionality. With these and other 

advanced features, Voyager provides the 

kind of heightened viewing experience 

audiences demand, making it the terminal 

that propels viewers into the digital era. 

(V) PIONEER 
The Art of Entertainment 
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FARMER'S MARKET 

When it's 
simply too 

good to 
be true 

By Jim Farmer, 
Chief Technical Officer, 

Antec 

Have a comment? 
Contact Jim via e-mail at: 

jofarmer@mindspring.com 

11111. front lawn is pretty much back to its normal, weedy 
self. You can hardly see the place where the plumbers 
had to trench it up last spring to lay the new water pipe. 

But I'm getting ahead of myself. 
It was more than a year ago when I 

came home one weekend from a com-
pany retreat, only to find the water 
pressure in the house to be pitifully 
low. I walked around to the low side of 
the house, and found a sheet of water 
streaming across the yard. After shut-
ting off the water at the street and 
doing a little shovel work, I found both 
pieces of the water pipe. A couple of 
hours later, as the plumber was com-
puting the size of my new mortgage, he 
explained what happened. 

Seems that a few years ago, before 
my house was built, ReallyBig 
Chemical Company had introduced this 
really neat new material for making 
water pipe. Polybutelyne was easy to 
work; it was strong; it expanded, so 
freezing was not much of a problem; 
and best of all, it was cheap. 
I wasn't around the company, and I 

don't know what happened, but I can 
guess: 

Management: "This is really hot 
stuff. Let's get it on the market quickly, 
before someone else does." 

Engineering: "But we have a few 
months of testing to do first." 

Management: "Aw, what could possibly go wrong? 
Why, with all these good qualities, it will revolutionize 
the industry. And just think how our stock will move!" 

One thing was overlooked in the process. Very few 
chemicals attack polybutelyne, but one which does is 
chlorine. And guess which chemical disinfectant is used 
by almost every water utility in the free world. It takes 
about 10 years for the chlorine to degrade the pipe to the 
point where you have trouble. I got an extra six months. 

ReallyBig Chemical has reimbursed me for that 
extra mortgage I had to take out to cover the emer-
gency repair, and last spring, they paid for a new water 
line. The have been doing this all over the country for 
a lot of homeowners, which attests to the efficacy of 
their marketing program of a dozen years ago. As a 
result, their stock has moved, but not necessarily in the 
direction favored by management. 

Little problems add up to wad of cash 
So what does this have to do with the cable industry? 

No manufacturer in the cable industry would ever rush 
a product to market. Of course not (grin). I was consult-
ing some time ago with HopelesslyOptimistic 
Manufacturing, which had really big problems with a 
particular piece of gear it had rushed to market. The 
problems were not big in themselves, and when they 

were discovered, they were easy to fix. The problem 
was, by the time the defects were discovered, there 
were thousands of little problems in a whole bunch of 
different locations. So fixing a little problem took a wad 
of cash. Every time I talked to HopelesslyOptimistic's 
bossman, he reminded me about how fast they had got-
ten the product out the door, when a customer insisted 
on fast delivery of a new product. 
Somehow I have a problem understanding how 

either party benefitted from a product that was 
rushed to market and had to be reworked later. Oh, 
yeah, I know about franchise requirements, competi-
tion and all that stuff. But who wins when a product 
doesn't work right? 

InYourDreams Manufacturing has a pretty good 
approach to the problem. They carefully define a prod-
uct before they begin working on it, and they review it 
frequently with key customers to be certain they are on 
the right track. They make sure up front that they know 
how the product will be used, and what the expecta-
tions are for it. They do plenty of testing during the 
development process, and they field test with cus-
tomers. Their Timbuktu manufacturing plant is 
involved from the beginning of the design. 
Now comes the problem. HopelesslyOptimistic, 

with its rush-it-to-market approach, often takes the 
orders away from InYourDreams, because 
HopelesslyOptimistic promises something faster than 
InYourDreams will commit to deliver it. So the cus-
tomer orders from HopelesslyOptimistic because of 
the faster delivery, and by the time he finds out he 
isn't going to get it on time, or the product is not 
quite right, it's too late for him to change suppliers. 
So the customer grits his teeth and works through the 
problems with HopelesslyOptimistic. 

Healthy skepticism 
So how does the customer protect himself? One 

thing that helps is a skeptical attitude. My Daddy once 
told me that if something seems too good to be true, it 
probably is. At one time, delivery penalties seemed to 
be effective. The problem there, though, is that sales-
people don't seem to talk to engineering, and promises 
get made anyway. You'd probably rather have gear on 
time, working, than to get it a little cheaper, late, and 
have to fiddle with it for the next two years. 

If you're buying something new, and the manufac-
turer is not interested in field testing with you, that 
runs up a red flag. Reviewing the product with the 
engineers will help, too. Get schedules with frequent 
milestones. Make sure the milestones are being met. If 
they are slipping, then the product will probably slip, 
too. Most importantly, do not, and don't let the manu-
facturer, keep changing the specs or features. That ten-
dency has sunk a lot of great ideas. 

Oh, ReallyBig Chemical is a real company. Any 
resemblance between HopelesslyOptimistic and 
InYourDreams to any real companies is purely coin-
cidental. CED 
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•  CAPITAL CURRENTS 

Singing the 
digital 

must-carry 
blues 

By Jeffrey Krauss, 
pushing the cable signal 

carriage and President of 
Telecommunications and 

Technology Policy 

Have a comment? 
Contact Jeff via e-mail at: 

jkrauss@cpcug.org 

tong other sticky problems facing the new FCC 
commissioners is the question of "must-carry" in a digi-
tal world. In an analog world, where one 6-MHz channel 

equals one video program, it has been 
easy to understand what is required. But 
with TV stations now thinking about 
carrying multiple standard definition 
programs within their digital channel, 
some of which might be scrambled, or 
some combination of video and data 
broadcasting, all bets are off. 

But one thing is certain—the indus-
try is relying on the NCTA to take the 
lead in lobbying these important tech-
no-political issues at the FCC, but I've 
heard disturbing rumors that the NCTA 
is thinking about eliminating its 
Science & Technology Department. 
That would be a mistake. 
When Congress amended the 

Communications Act in 1992, it required 
most cable systems to allocate up to one-
third of their capacity to carry broadcast 
signals. And it established "retransmis-
sion consent," which allows TV stations 
and broadcasters to negotiate a private 
deal for carriage. The idea was that cable 
would have to pay for access to these TV 
channels; either cash or non-cash deals 
are permissible. But only commercial sta-
tions can choose to negotiate a retrans-
mission consent deal; non-commercial 

stations must be carried under the must-carry regime. 
You remember that in 1993 some TV stations chose 

retransmission consent, but couldn't reach agreement 
with cable operators, and were dropped from some 
cable systems. Temporarily. Eventually, all the stations 
that demanded retransmission consent payments, and 
all the cable systems that refused to pay, were able to 
come to some agreement. 

The digital difference 
Starting in 1998, TV stations will begin broadcast-

ing a second channel, using digital techniques. They 
may decide to broadcast a single high definition 
(HDTV) program, or a multiplex of four to eight stan-
dard definition (SDTV) programs, or some combina-
tion of video broadcasting and data broadcasting. For 
some period of time, probably 10 years or more, TV 
stations will continue transmitting their analog pro-
gramming on one channel while they simultaneously 
transmit digital programming on another channel. 

Broadcasters will use a digital modulation method 
called 8-VSB, while cable systems will use 64-QAM. 
Products have been announced that will convert 
("transcode") from 8-VSB to 64-QAM, so compatibili-
ty isn't an issue. But 64-QAM allows a higher data rate 
to be carried in a 6 MHz channel than 8-VSB, which is 
consistent with the more friendly propagation charac-

teristics of a cable system compared with over-the-air 
broadcasting. So the simple and inexpensive approach 
of transcoding a broadcast signal from 8-VSB to 64-
QAM might result in wasted capacity. 

RemoWidening 
Under existing analog must-carry rules, the cable 

operator is required to pass the video and audio 
through to subscribers without degradation. The data 
signals in the vertical blanking interval that are associ-
ated with the video programming, such as closed cap-
tioning, must also be passed through. But the cable 
operator is permitted to strip out other VBI data signals 
and replace them with different data signals. The same 
concept would apply to digital video. 

Digital TV signals are very flexible. They consist of 
one or more video, audio and data streams multiplexed 
together. And the different program streams can be bro-
ken apart and recombined. In order to capture the bene-
fits of 64-QAM modulation, a cable operator can pick 
out parts (maybe just a single SDTV stream) and can 
remultiplex these parts together (maybe four different 
SDTV streams from four different broadcasters might 
wind up as part of the same 6 MHz channel), and then 
apply 64-QAM modulation. Remultiplexing is not only 
technically feasible, but in fact, it makes efficient use of 
channel capacity. But I imagine that broadcasters will 
complain. The big techno-political question is whether 
the FCC can be convinced that it's a good idea. 

And then there is scrambling. Fox Broadcasting asked 
the Advanced Television Systems Committee (ATSC) to 
develop standards for a scrambling system for broadcast-
ers. It clearly wants to broadcast some premium program-
ming on an SDTV program stream and charge money for 
it. Fox envisions a smart card or PCMCIA card slot in the 
TV set, and wants standards so that viewers won't need to 
swap cards as they change channels. (Unfortunately, a 
standardized scrambling system creates a more inviting 
target for piracy. And a plug-in card, as opposed to 
embedded circuitry, makes vulnerable signal paths more 
physically accessible.) 

In the early years, most TV viewers won't have digital 
TV sets—they'll still be using their analog NTSC TV sets. 
Cable subscribers will be able to use a cable box to con-
vert the digital signal to analog. The cable box will play 
an important role in speeding the transition from analog to 
digital, because it will make the digital programming 
available to a larger audience than those few who have 
purchased new TVs. And the cable box will be particular-
ly important for feeding the second TV set in a home. So 
in addition to the policy question of whether must-carry 
rules will apply to scrambled SDTV programming, there 
are technical and operational questions about compatibili-
ty between cable boxes and broadcast scrambling. 

Should cable operators be forced to carry scrambled 
broadcast programming? No. Should cable operators and 
broadcasters negotiate private deals for carrying scram-
bled broadcast programming? Yes. Will there be big fights 
over digital must-carry policies? You bet! CUD 
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FIBERLINE 

How to locate 
Amizsi nodes with 

high return Ingress 
Table 1 

Test method 

Bit error rate testing 
with a QPSK carrier 

Carrier wave testing 

Sweeping spectrum 
analyzer with a 
computer 

Frequency hopping 
scanners 

Strength 

Catches additive 
and multiplicative 
impairments; 
produces repre-
sentative, quant-
itative data for 
QPSK. 

Catches additive 
and multiplicative 
impairments; 
reveals source of 
impairment; prod-
uces representa-
tive, quantitative 
data. 

Understandable 
results; accurate-
ly quantifies static 
or slowly chang-
ing additive im-
pairments only; 
has large 
dynamic range. 

Ditto 

Weakness 

Energy of 
modulation 
hides impair-
ment; test 
QPSK carrier 
uses dynamic 
range and 
bandwidth. 

Test CW carrier 
uses dynamic 
range and band-
width; under-
standing test 
results requires 
training. 

Poor response 
to impulsive 
impairments 
because of 
sweeping and 
slow impulse 
response of 
filters; expensive 
test equipment. 

Ditto, but not as 
expensive. 

Figure 1: A new method to measure impairments. 

Bandpass filter 
Personal computer 

By Tom Williams, 
President, Holtzman 
thwill@concentric.net 

This article discusses test 
methods for monitoring 
cable return systems for 
noise. After a discussion of 
the most commonly found 
impairments, the conven-
tional methods for detect-
ing impairments are com-
pared. A new test method is 
proposed that uses a band-
pass filter with a high-
speed counter and an 
optional trace acquisition 
unit. The new method 
allows the estimation of the 
bit error rate for an 
N-QAM modulation 
scheme, where N could be 
4, 16, 64, or 256. The 
method can also be used 
for obtaining time domain 
samples of the impair-
ments. Uncorrectable pack-
ets can also be counted. 
The test method can also 
be used to test vacant 
downstream channels. 

The problem 
One of the problems 

facing cable operators run-
ning hybrid fiber/coax 
(HFC) two-way plants is 
knowing when the return 
system on a particular node 

is down because of ingress. There is a need to determine 
which nodes have high levels of ingress without relying 
on subscriber complaints. If a subscriber's complaint is 
received, data about the reverse performance is needed 
to help resolve the customer's problem, because the 
return plant is only one element in the total network. 
The reverse monitoring problem is not a simple one 
because the 5-40 MHz output from each return fiber 

receiver may contain many frequency bands that need to 
be monitored. Additionally, there may be many return 
fiber receivers in a headend or hub site. 

Additive or multiplicative 
The nature of a return interferor can be additive or 

multiplicative. An additive impairment means that the 
desired data signal is present and unimpaired, except for 
the noise that has been summed on top of it. Most 
reverse impairments are additive impairments, and 
examples include burst noise, composite triple beat 
(CTB), random noise, and ingressing broadcast carriers. 
A multiplicative impairment is one that modifies the sig-
nal path. Examples of multiplicative impairments are 
hum modulation, transient hum modulation, mechanical-
ly intermittent connections, and multipath distortion 
(echoes). The test of whether an impairment is additive 
or multiplicative is simple: if you remove the carrier and 
the impairment can still be seen, the impairment is addi-
tive. A strong additive impairment can create a multi-
plicative impairment if the return actives are driven into 
a non-linear operating region via a third-order distortion 
mechanism known as cross-compression. 
Many types of return impairments have been observed. 

Some of them, in approximate order of nuisance level, are: 
I. Burst noise. This impairment is both severe and 

hard to discover with conventional test equipment. It is 
commonly created on the power grid by the switching 
of loads. Typically, this impairment lasts less than 10 
microseconds, but has been observed at levels easily 
capable of briefly saturating amplifiers and extinguish-
ing laser diodes. This impairment is carried on to the 
cable sheaths at common bonding points with the 
power systems, and travels on the cable sheath until a 
sheath break is reached, where the impairment enters 
the inside of the cable. The effect of a brief burst of 
noise can be multiplied if it causes an entire packet to 
be re-transmitted because the cyclic redundancy check 
(CRC) has failed at the reception point. 

2. Ingressing narrowband broadcast signals. These 
consist of Ham and citizens band radio transmissions, 
as well as continuous broadcasts. 

3. Misbehaving transmitters. The problem has been 
observed in many systems and has been traced to 
polling responses from set-top boxes that are transmit-
ting with too much power. The high level transmissions 
generate distortion products, including cross-compres-
sion of other carriers. 

4. Common path distortion. This impairment is cre-
ated when forward signals hit a joint that is acting like 
a diode. The diode mixes the forward signals, and some 
of the difference products land in the return frequency 
band and head back upstream. The diode can be created 
by corrosion between dissimilar metals. With a stan-
dard downstream frequency plan, the impairment 
shows up as a set of three beats every 6 MHz in the 
return band. The beats at 6 MHz increments from zero 
are created by second-order distortion terms. The beats 
that are offset by +/- 1.25 MHz from the 6 MHz beats 
are created by third-order distortion terms. 
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Figure 2: A block diagram of a Mixers 
complex demodulator. 

RF input 

Bandpass filter 

Lowpass filters 

1 out 

Figure 3: A baseband vector diagram with impairments. 

o 

I decision 
threshold 

A continuous 
wave impairment 

Figure 4: Baseband impairments without any carrier. 

Baseband 
outputs 

5. Arcing connectors. This problem has been traced to 
mechanically mismatched connectors on the hard line. 

Perhaps the biggest complication for testing is the use 
of different modulation systems by different modem ven-
dors. This means that an impairment that could stop a data 
transmission with one type of modem may have only a 
minimal effect on another type of modem. The common 
return transmission systems currently under consideration 
utilize quadrature phase shift keying (QPSK), orthogonal 
frequency division multiplexing (OFDM) and synchro-

out nous code division multiple access (S-CDMA). Once the 
decision about which modulation scheme to use is made, 
the testing ideally should be based on impairments at lev-
els that affect the transmission system chosen. 

If the impairment is caused by a cable shield break, 
O the technician's focus should not be on the impairment, 

but on the underlying cause of the interference, which 
is the cable sheath break. This is because the next inter-
fering appliance to be turned on may have different 

1 of 4 
constellation electrical statistics than the one before it, but the under-

points lying problem is still the cable sheath break. 

Monitoring system requirements 
decision 1 The challenge when designing a data collection sys-

threshold tern is to collect valuable data. The valuable data is 

data that, when analyzed, allows the return services to 
An impulsive be operated with greater efficiency. Greater efficiency 
impairment implies that it takes fewer resources to raise the quality 

of the return transmission system to a desired level. 
o The return monitoring system should be able to: 

1. Report if a node had a noise problem at a certain 
time past. 

2. Provide information that may assist the trouble-
shooting process by reporting about the nature of the 
problem, including the spectrum and duration. 

3. Interface to a network management system. 
4. Provide an immediate alarm if a node falls out of 

specification. 
5. Provide evidence that the problem has been fixed. 
Because of the intermittent nature of ingress, the 

testing must be done in an automatic and unattended 
Thresholds fashion. Because there are so many nodes, and because 

continuous monitoring is desirable, test equipment 
should also be compact and inexpensive to see wide-

An impulsive spread use. The return monitoring method needs to 
impairment respond accurately to burst impairments as well as con-

tinuous impairments. The test method also needs to be 
conceptually simple for technicians without extensive 
training to set up, utilize and maintain. 

Testing for multiplicative impairments is a logistical 
problem because the source of the multiplicative prob-

A continuous lem will be somewhere on the path between the trans-
wave impairment mitter and the headend. Testing from a fixed transmit 

location does not prove all paths are impairment free. 
There are a number of testing methods that have been 

-----1----- Slowly rotating employed in the past. All have strengths and weakness, as 
summarized in Table 1. One problem common to all of 
the systems that can detect multiplicative impairments is 
that some sort of transmitting device must be located in 
the field. The most standard testing method will most like-
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Figure 5: Undemodulated impulsive impairment. 

Threshold 

Figure 6: Undemodulated CW impairment. 

Threshold 

Rotating 
impulse 

ly utilize the modems 
already deployed in the 
field. This will have simi-
lar strengths and weak-
nesses as bit error rate test-
ing with a QPSK carrier. If 
the modems can transmit a 
continuous wave, testing 
capabilities will be 
expanded. 

A new method 
A unique new method 

for unattended testing of 
additive impairments is 
done by passing the broad-
band return output of a 
node from the laser receiv-
er through a bandpass filter 
into a high-speed totaling 
counter, as illustrated in 

Figure 1. This testing method is deceptively simple and 
can be used to test upstream or downstream vacant chan-
nels for additive impairments. By properly choosing the 
filter's bandwidth and center frequency to match the data 
service, and by accurately setting the threshold voltage on 
the counter, testing results with equivalency to N-QAM 
can be achieved. N might be 4 or 16 for return use, and 64 
or 256 for forward use. The bandpass filter passes impair-
ment noise energy in an unoccupied frequency band of 
interest, such as 20-22 MHz. The trigger voltage on the 
counter is adjusted to trigger on an impairment level that 
would cause a data transmission, such as QPSK, to be in 
error. The count on the totaling counter will increase 
according to the level and duration of the impairment. The 
personal computer (PC) is used for data logging. The fol-
lowing discussion explains the theory of operation. 

Figure 2 is a conventional complex demodulator 
with an input bandpass filter, a local oscillator with a 
quadrature output, a pair of mixers, and a pair of low 

pass filters. If the local 
oscillator is locked to an 
incoming QPSK carrier, it 
produces baseband I and Q 
signals which can be 
observed on an oscilloscope 
(in the X-Y display mode) 
as a vector diagram. 

Figure 3 is an I-Q vector 
diagram of a QPSK signal 
that has been demodulated 
by the complex demodulator 
to an in-phase baseband sig-
nal and a quadrature base-
band signal. It shows the 

Rapidly rotating four constellation points, 
CW carrier associated with the four 

states of the QPSK carrier 
and the decision thresholds 
for the I and Q baseband sig-

nals. Information is conveyed on a QPSK carrier as the 
phase jumps between the four points. The trajectory point 
of an unimpaired QPSK carrier must be sampled at the 
correct time instant to obtain samples at the constellation 
points. An interfering signal in the frequency band of the 
carrier will cause the correct constellation point to be mis-
read if the interfering signal pushes the trajectory point 
across a decision threshold line at the instant the trajectory 
point is sampled. The magnitude of the noise voltage that 
is just sufficient to cause an error is R. Figure 3 shows two 
additive impairments, an impulse and a continuous wave. 

There are several types of impairments that all cause 
errors. Gaussian or random noise will cause the constel-
lation points to spread and appear as "fuzzy snowballs." 
A continuous wave interferor will cause the points to 
become donuts, as illustrated. Impulsive noise will pro-
duce ovals, like erratically-spaced petals on a flower. 

If the QPSK carrier is removed, the four-point con-
stellation is collapsed down to a single point at the ori-
gin, as shown in Figure 4. Figure 4 also features the sin-
gle noise impulse, which appears as an oval, and the 
continuous wave interferor, which shows up as a slowly-
rotating circle. It is possible to detect noise that could 
cause an error if there were a QPSK carrier present. This 
can be done by establishing thresholds around the origin 
with a voltage threshold R in the positive and negative I 
and Q directions, as illustrated by the dotted lines. By 
measuring the amount of time that the trajectory point 
has moved outside the threshold regions, it is possible to 
estimate the bit error rate of an equivalent QPSK signal. 
This can be done by gating a high-speed clock into a 
totaling counter when the signal is outside the threshold 
region. This is a good method to get a handle on how a 
QPSK signal would fare in the channel. The information 
obtained by this method can be exploited to obtain statis-
tics other than error rate, such as error free seconds, 
degraded minutes, severely errored seconds etc. There is, 
however, an easier way to perform this test. 

The I-Q constellation comprises a pair of baseband 
signals that were generated by a complex (I and Q) 
demodulator utilizing a local oscillator. If the local 
oscillator running the complex demodulator is decreased 
in frequency until it is almost at DC, the net effect on 
the I-Q diagram would be to make any noise or signal 
trajectory spin rapidly about the origin. (The low pass 
filters must also be tuned to a higher frequency.) Hence, 
the single noise impulse in Figure 4 becomes the rotat-
ing noise impulse in Figure 5, and the slowly rotating 
continuous wave carrier in Figure 4 becomes the rapidly 
rotating continuous wave carrier in Figure 6. 

If just the Q portion of the signal in Figure 5 were 
observed as a function of time, the waveform would be as 
shown in Figure 7. Likewise, the Q portion of the continu-
ous wave interferor in Figure 6 would be a high frequency 
sine wave (not illustrated). These waveforms are available 
at the output of the bandpass filter in Figure 2. The bal-
ance of the complex demodulator is not needed. If a 
threshold detection circuit feeding a counter were placed 
on the signal of Figure 7 with a voltage trigger level of R, 
then threshold crossings at five points will be counted. A 
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Figure 7: Q component of undemodulated impulsive impairment. 
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commercially available high-speed totaling counter can 
perform the precision trigger threshold and totaling 
counter functions. The QPSK equivalent error ratio can be 
computed from the number of threshold crossings. 

For this system to work reasonably, the rotation rate 
in Figure 5 must be fast with respect to the rate at 
which the impairment can change its distance from the 
origin. In other words, the bandpass filter's frequency 
should be high relative to the bandwidth of the filter. 

After a test period of some number of seconds, the 
effective error ratio can be determined by dividing the 
totaling count value by the product of the center fre-
quency of the filter by the number of seconds. For 
example, if the test was run for 60 seconds, and a count 
of 2.0 x 106 were totaled, and the center frequency of 
the test filter was 15 MHz, the error ratio would be: 

2 • 106  
error ratio = = 2.22 • le 

(15 • 106) • 60 

In other words, the trajectory point was pushed out-
side the threshold region 0.222 percent of the time by 
additive impairments. 

The greatest strengths of this new testing method are 
the quantitative results it produces, as well as the low 
equipment cost per channel for a filter, triggering circuit, 
and totaling counter. The low equipment cost suggests 
this technique may also find applications in line equip-
ment for status monitoring vacant downstream channels, 
as well as return path monitoring at the fiber node in the 
field before all the return branches are summed. A patent 
is pending on this idea. 

Figure 8: A system to count errors and acquire broadband samples of the 
impairments. 

Bandpass filter 

GPIB 

Personal computer 

Calibration 
As mentioned earlier, the threshold levels on the 

counter must be set precisely. This can be accom-
plished by computation or empirically. The empirical 
method uses the following procedure: 

1. Apply a test data signal to the channel at a normal 
operating level. 

2. Add a jamming continuous wave carrier to the test 
data signal and elevate the jammer's level until it 
impairs the test data signal. 

3. Remove the test data signal, leaving the jamming 
continuous wave carrier. 

4. Set the trigger threshold on the jamming carrier. 
5. Remove the jamming carrier, reset the totaling 

counter to 0 and start testing. 
It may be necessary to compensate for thermal drift 

in the plant by modifying the trigger voltage if the 
return plant is not stable. 

Another useful function that can be performed with 
this testing method is to simultaneously trigger a digital 
trace acquisition unit, and capture time samples of the 
entire return frequency band. A block diagram of a sys-
tem to do this function is shown in Figure 8. The fil-
tered RF input signal is split and applied to the trigger 
inputs on both the totaling counter and a digital oscillo-
scope. Both triggers are set to trip at the same voltage. 
The full return band signal is captured on a second input 
channel. The return band can be acquired with an ana-
log-to-digital convertor (A-D), sampling at a rate of 100 
megasamples per second, using a data acquisition 
device such as the digital oscilloscope or a scope card 
that plugs directly into a PC. The captured time trace 
can be further analyzed with digital signal processing 
techniques, such as digital filtering, a histogram, and the 
Fast Fourier transform (FFT) to reveal information 
about the nature of the interferon The PC performs the 
dual function of running the test and analyzing test 
results. Perhaps the most useful time plots are ones that 
are captured in times of high counts on the totaling 
counter. The totaling counter can be used to enable the 
trace acquisition unit so that the stored time traces will 
represent samples of severe impairments. 

Errored packets 
If a packet of data uses forward error correction 

(FEC), the effect of a brief burst of noise may be cor-
rectable by the FEC circuit, if the number of symbols in 
error is not too numerous. This test method can be adapt-
ed to test for corrupted packets by employing dual coun-
ters. One counter is read and reset at the packet rate, 
while the other counts high totals. 

Conclusion 
There is a need to monitor nodes for return noise to 

determine which ones need service. This article discusses 
additive and multiplicative impairments and compares 
currently-used test methods. A new method is introduced 
that uses a filter and a totaling counter to measure addi-
tive impairment in a vacant frequency band, and optional-
ly capture sample traces. CIED 
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Synopses for proposed papers due at NCTA by December 16, 1997 
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NCTA invites you to submit one-page* abstracts/synopses of proposed technical papers—on 
any communications engineering topic of interest to the cable television industry—for consideration 
by the Cable '98 technical program subcommittee. Thirty or so paper ideas will be selected in 
December for placement in eight technical sessions. Judges look for reference value and origi-
nality in papers that solve engineering problems through new designs or improved operations. 
Product pitches and "recycled" papers are not acceptable and will not be judged. 

To qualify for consideration as a technical session speaker, send a one-page synopsis of your 
paper/speech idea to: 

Katherine Rutkowski 
Director, Technical Services 

National Cable Television Association 
1724 Massachusetts Avenue, N.W. 
Washington, D.C. 20036-1969 

Fax: (202) 775-3698; e-mail: KRUTKOWSKI@NCTA.COM 

*With your synopsis, include a draft paper title, complete name, job title, work address, tele-
phone number and fax numbers for the primary author and any co-authors. Provide the judges 
with enough specifics about the planned (never-before-published) paper to show its premise, ref-
erence value, content and intended audience. 

Dates to remember: 
Call for papers deadline—December 16 

Authors notified of accepted papers—by January 5 
Completed papers due at NCTA—February 25 

Cable '98 in Atlanta—May 3-6 

Accepted authors must send completed, camera-ready manuscripts (hard-copy and disk in spec-
ified formats) to NCTA by February 25 and present a 15- to 20-minute oral presentation based 
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Tom Elliot 

The OpenCable deal: 
fir bwaci:igiJiii:nid, Are there 

strings attached? 
UBy Michael Lafferty p until just a couple of months ago, the cable indus-
try seemed to be the butt of a well-worn Rodney Dan-
gerfield joke—the industry just couldn't get no respect. 
It's amazing what $1 billion here and $1 billion there 
can do to change people's perceptions practically 
overnight. 

Suddenly this summer, cable operators were touring 
the Silicon Valley. Bill Gates and his Microsoft minions 
were malting house calls to MS0 headquarters around 
the country. Gates plopped down $425 million to acquire 
WebTV, and then stunned many when he cut a $1 billion 
check and handed it to Comcast Corporation. 

In fact, at press time, reports and rumors were 
swirling both in and out of the industry that Microsoft 
and Tele-Communications Inc. are close to a deal worth 
$600 million to $1 billion. Word on the street has it that 
Microsoft's most recent foray into cable (see "DAVID 
vs. Goliath for OS supremacy," page 48) could involve 
Microsoft taking TCI's digital set-top burden literally 
and figuratively off the MSO's shoulders, and more im-
portantly, off its ledgers. 

In exchange for supplying TCI the digital boxes it 
desperately needs, possibly through some sort of OEM 
or outsourcing arrangement, Gates and company get a 
major on-ramp into a market they have publicly staked a 
good part of their future on—the 66 million cable TV 
homes in the United States. Yet the deal is not the slam-
dunk or one-sided affair that is usually associated with 
the software giant's financial largesse. 

Cable operators, as Gates has reportedly found out in 
his Comcast deal, play hardball when it comes to who con-
trols access to and influence over its broadband pipe. Simi-
larly, the supposed TCl/Microsoft deal would hinge on the 
MSO's stipulations that the boxes be available in a timely 
manner, that they be multipurpose in functionality, that 
they be inexpensive and that they be based on the pending 
OpenCable platform (http://www.opencable.com). Appar-
ently, contrary to Microsoft's corporate druthers, propri-
etary software solutions would not be a part of the deal. 

Alex Best 

According to some, even the OpenCable effort itself 
has been influenced by the presence of the Redmond, 
Wash.-based behemoth. David Robinson, vice presi-
dent/general manager of NextLevel's Digital Network 
Systems group, considers Microsoft's influence "semi-
nal" in getting the industry up and running toward an 
open, standard, digital platform. 

"The Microsoft investment in Comcast," says Robinson, 
"sparked an acceleration of (a) desire to really understand 
that middleware/software solution. This is especially true 
given that NextLevel and Scientific-Atlanta and the rest of 
the industry have pretty much nailed down the hardware-
physical layer stuff. It highlighted that there is a lot of un-
certainty left in the software stack. And with Microsoft say-
ing it has a lot of confidence in the (cable) platform with its 
$1 billion Comcast investment, it got people moving and 
saying, `Hey, we've got to move faster on this'." 

The "physical layer stuff" Robinson refers to was cov-
ered by the recently-announced "Harmony" agreement 
between NextLevel and Scientific-Atlanta. In that cross-
licensing agreement, the companies agreed to use 
NextLevel's data encryption standard (DES), while 
NextLevel has the option to license S-A's DES. In addi-
tion, they agreed on five transmission-related building 
blocks that will be included in their respective digital set-
tops. This includes: MPEG-2 audio and video decoding 
and transport; quadrature amplitude modulation; Dolby 
AC-3 audio; and ATSC system-information tables. 
Now comes the really hard part. To accomplish that 

task, CableLabs and its members established its OpenCa-
ble initiative both in an acknowledgement of recent and 
ongoing technological advancements, and to further Con-
gress' and the FCC's mandate of retail availability of set-
tops in the not-too-distant future. In order to tap vast 
stores of software expertise in the computer and consumer 
electronics industries, CableLabs issued a request for in-
formation (RFI) a little more than a month ago that sought 
input into the open specification process and the creation 
of a draft specification for advanced set-top boxes. 
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'Microsoft has been 
maneuvering furiously to 

influence the design 
of the new set-top boxes that 

will help bring the Internet 
to the nation's living rooms 

through cable wires.' 
—The Wall Street Journal 

October 15, 1997 
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'We see ... a real 

movement 

and interest 

to develop 

applications the 

way they are 

developed 

for the Internet.' 

- Bob Van Orden 

"It was a pretty broad request for information," says 
Tom Elliot, vice president technical projects at Cable-
Labs. "We did ask for a lot of detailed information. But 
we also asked for concepts. We're intentionally looking 
for innovative, creative approaches." 

By the time the deadline had expired, 15 companies 
or groups of companies had submitted a variety of 
seemingly musical-chair proposals. Joint filings in-
cluded ACTV Inc. with Sarnoff Laboratories Inc.; Sci-
entific-Atlanta Inc. filed with IBM Corp., Pioneer New 
Media Technologies, PowerTV Inc., Sun Microsys-
tems Inc. and Toshiba Corp.; Intel Corp. joined with 
Cisco Systems Inc., Netscape Communications Corp., 
Network Computers Inc. (NCI), Oracle Corp. and 
Thomson Consumer Electronics; and Thomson also 
filed separate comments with NCI. 

Individual comments were received from NextLevel 
Systems Inc., Oracle, Thomson Sun Interactive, Cisco, 
S-A, Samsung Information Systems Inc., WorldGate 
Communications, Criterion Software Inc. and Pioneer. 
Bringing up the rear, with last-minute individual pro-
posals, were Intel and Microsoft Corp. 

"The ultimate objective," says Alex Best, senior vice 
president engineering for Cox Communications, "is to 
be able to offer a standards-based product that is capable 
of being sold through retail stores." That kind of ap-
proach, which removes a huge capital item off their bal-
ance sheets, would, overnight, create a new financial 
model for cable operators 

According to Elliot, work began almost immediately on 
evaluating the proposals. Barring the emergence of a clear 
"home run" approach, this summary stage will be followed 
up with an iterative stage where OpenCable personnel will 
go back and ask questions and get clarifications. 

While there are literally hundreds of details to be 
worked out to develop an open-standards digital set-
top, there is near unanimous agreement on the two key 
sticking points this consensus-seeking effort faces. The 
question of which operating system and which APIs 
(application program interfaces—essentially the soft-
ware tool kits used to develop content) will be used in 
future set-tops has brought software-savvy heavy-
weights like Microsoft, Oracle, Sun Microsystems and 
Intel weighing into the fray, which is further compli-
cated by the fact the two factors are closely linked, be-
cause APIs are usually OS-sensitive. 

The battle over these two crucial aspects revolves 
around their operational efficiency, flexibility, and most 
importantly for a potential consumer electronics prod-
uct, cost. "You have to have a set of standards that the 
OS could write or modify to," says Bowmar (Bow) 
Rodgers Jr., chief operating officer at PowerTV Inc. 
"The operating system written to the APIs will have to 
be small enough, use memory efficiently enough, and be 
able to give you such things as VOD, NVOD, resident 
applications like electronic program guides, etc., in a re-
dundant, robust way. 

"The devil, as they say, is in the details. You could 
probably have a great big OS doing a lot (of) functional-
ity, but if it blows the cost of the box because it starts 

demanding more memory, it starts demanding a faster 
processor, then you start changing the business model. 
And that's a key part of getting these digital boxes into 
consumers' homes." 

While the operating system question has a common 
sense solution, that logical solution will have to over-
come both technical and "political" roadblocks. "From 
an operating system standpoint," says Jim Slade, vice 
president of business and product development at Pio-
neer New Media Technologies, "the ideal solution is op-
erating system independent. But it's not clear whether 
that's achievable or not. 

"Of course, the political side of that is Microsoft and 
Windows CE, and what role does it play? As it stands 
right now, I think most of the players in OpenCable 
would say Windows CE doesn't play a role. 

"I think those of us who can take a step back from it 
and look at the broad picture, understand that Windows 
CE is going to play some sort of role somewhere by the 
mere fact that Bill Gates wants to do something in cable. 
And Windows CE is his bread-and-butter for the future." 

Because content is king, and promises to be even 
more so in the future, APIs that are ubiquitous, relative-
ly easy to use and affordable are an absolute must for 
the growth of digital television. The phenomenal growth 
of the Internet offers a perfect model, if not at least a 
partial solution itself. "I can't speak for CableLabs or 
OpenCable," says Bob Van Orden, director of Digital 
Video Systems for Scientific-Atlanta Inc., "but one of 
the things we see going on in the industry is a real 
movement and interest to develop applications the way 
they are developed for the Internet. 

"Look at Web pages today, which are a highly success-
ful model for application development. It's all HTML, and 
typically Java scripts. It certainly seems to me, personally, 
and a lot of people we talk to in the industry, that it makes 
a lot of sense and it's a really good model. It's a relatively 
low-cost, low training format to develop content. 

"If the power of that could be leveraged into this envi-
ronment, that would be a good thing. You know, I've 
heard quotes that there are already 400,000 to 500,000 
HTML developers in the world today. So, they are pretty 
well-known applications." Van Orden, in fact, admits he is 
one of them, having developed a couple of HTML presen-
tations that were piped through S-A's digital set-top. 
How long is this OpenCable effort going to take? 
Most of those involved are reluctant to venture a 

guess. Of those who did, a two- to three-year time-
frame was suggested. But, given the fact that there are 
already literally millions upon billions of dollars be-
ing spent (by insiders and outsiders) to speed up, if 
not influence, the outcome, that lengthy timeline 
could already be a thing of the past. 

That timeline could be even further telescoped if Mi-
crosoft accepts the industry's insistence on open stan-
dards, joins the effort as an enthusiastic partner and puts 
its vast software development expertise to work on the 
OpenCable platform. 

After all, stranger things (Remember Microsoft's in-
vestment in Apple?) have happened. 
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DAVID vs. Goliath for OS supremacy 
Depending on your view, anytime well-heeled Microsoft 
gets involved in a new market or new project (analysts 
predict it will post fiscal first quarter revenues of $3.1 bil-
lion, up 35 percent from the year-earlier period), certain 
images almost automatically come to mind. Words like 
"predator," "evil" corporation (Jim Clark, Netscape's 

chairman) and "choke hold" (Phil Monego, 
chief executive of NetChannel Inc.) start 
popping up in conversations. 
When it comes to determining the op-

erating systems (OS) for future digital 
set-tops, the David vs. Goliath scenario 
is particularly apt, no matter where 
you're standing. On one side, you have 

the behemoth from Redmond, Wash. 
looking to expand its Microsoft brand to all 

corners of the telecommunications world. Across 
the field of combat, you have established, albeit 
smaller and possibly more agile, competitors like Cu-
pertino, Calif.-based PowerTV Inc. and Des Moines, 

Iowa-based Microware Systems Corporation. 
Microsoft's most recent foray into the cable industry, 

according to Arthur Orduña, Microware's director of 
marketing/consumer products group, is really the drop-
ping of the last veil on Microsoft's true intentions with 
its Windows CE platform. "This handheld PDA (person-
al digital assistant) stuff is bull," says Orduña. "This is 
(a) testing ground, as far as we're concerned. The real 
target has always been the television set and the tele-
phone. That's the war. 

"Their market is beyond the desktop, beyond the PDA, 
beyond the PC. Their market is the embedded market-
place, where there are just some little players right now 
like Microware. They're going after that marketplace be-
cause the TV and the telephone are going to get smarter. 
"How are they going to get smarter? They're going to 

stick more powerful microprocessors in there. And 
memory is going to go down in price. And so, they'll be 
able to put it (Windows CE) in there, and they will be 
able to dominate those platforms. Software is going to 

Future services demand reliable networks. 
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offer a full range of fiber optic and RF transport equipment and 
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be the bridge between the computing world and the con-
sumer world. That's an incredibly powerful argument." 

Orduña believes that Microsoft's sights have been 
aimed in television's and cable's direction for a long 
time. "Well, we know this has been their intent for a hell 
of a long time," says Orduña. "Let's put it this way. Be-
fore the competition at Bell Atlantic four years ago was 
modular Windows. It was Microsoft taking their Win-
dows technology for the PC and trying to cram it into a 
set-top box environment." 

He says Microsoft's logic then was that with modular 
Windows, companies could leverage all the Windows de-
velopers. But the problem, says Orduña, was that the 
modular Windows effort failed on purely technical issues. 
Simply put, "They couldn't get it to work," says Orduña. 

The next Microsoft push, he says, occurred about three 
years ago when the company developed its Tiger server 
and a set-top operating system for digital, interactive set-
tops. That effort failed, says Orduña, because "it was still 
essentially a PC disguised as a set-top, and it cost like a 
PC." The Tiger line was eventually repackaged and redi-
rected and became a part of Microsoft's Netshow suite of 
streaming-media products for the Internet. 

Since that time, Orduña believes the folks at Red-

mond may have learned a few things, as evidenced by 
their development of Windows CE. "They couldn't fit 
the entire 32-bit Windows API in there. They decided to 
'fake' it by creating an API subset that people could use 
Windows-based tools for. 

"Windows CE is essentially their attempt to go back 
and say, 'We understand it's got to be smaller. But we 
still need Windows in there (set-tops, consumer elec-
tronics, etc.), and it's going to look like Windows'." 

Orduña believes that it's this insistence on the Windows 
"look and feel" that is another potential stumbling block 
for Microsoft. "You have to remember," says Orduña, that 
"these people make their money off brands. You can't 
screw with their brand. And part of the brand and branding 
is 'look and feel.' You have to know it's Microsoft. 

"But we think there are still a lot of people out there 
who say, 'I like Windows on my PC. I like the Microsoft 
look and feel on my PC. But I know better what my con-
sumer, my subscriber, my customer is going to look for'." 

The idea of conflicting or overlapping brands on one 
screen, whether it's a PC or a television, says Orduña, 
can quickly escalate into a hot issue in a visual environ-
ment where impressions are everything. "Think of all 
the money that a Disney or a Time Warner has already 
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put into Internet research, into creating their 
'look and feel' on the Web. Windows CE is ap-
plications, not just the OS. And when you start 
messing around with the application level, in 
some places, that's almost religious. 

"We're working with companies like 
Americast, that Disney is part of. And Disney 
doesn't want anything except something that 

looks like Disney. In other words, you don't 
mess with the Mouse. 

"What we're saying is that we'll give you a 
solid, better-tested OS (DAVID V2.2) than this 
brand-new thing. We'll give you the connectiv-
ity to any network you want. We'll give you the 
openness (so) that you can create any kind of 
look and feel you want." 
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Microsoft, which declined to comment on the 
Open-Cable initiative and related issues, appar-
ently is looking to play several hands, of which 
Windows CE is just one, to put together a win-
ning video bid. These other hands include a $425 
million buyout of WebTV, a $1 billion investment 
in Comcast Corporation and continued discus-
sions with a variety of MS0s, coupled with the 
public acknowledgment that the company contin-
ues to look for other cable industry investments. 

According to Orduña and recent press re-
ports, one of Microsoft's first attempts to put 
together such a bid apparently has been 
trumped by a less-than-enthusiastic response 
by some MS0s. "If you're an MSO," says Or-
duña, "you heard the latest Microsoft pitch 
that's centered around a set-top box that can ac-
cess the Internet. They're saying it's got a great 
Web browser. They'll make sure the applica-
tion development programs are in place, and 
they'll license it to NextLevel and Scientific-
Atlanta. Then they're saying, in return, that 
when your subscriber writes out a check for his 
$40 monthly bill, they're going to grab $5 of 
that. Is that OK with you'?" 

That economic model, says Orduña, runs 
against the cable grain in a very basic way. 
"That's your money. It's your system. We make 
our money off your OEMs. Because right now, 
if you're a system operator, do you pay 
NextLevel any money based on your subscrip-
tion revenue? And what Microsoft is attempt-
ing to do is break that traditional model." 

While the David vs. Goliath analogy brings a 
certain sly smile to Orduña's face, he's under no 
illusions that Microware or any other company in 
Microsoft's way will ever score a direct, debilitat-
ing hit that will defeat the software giant. Instead, 
he puts his faith in the demand for open standards 
and the promise of content diversity that the two-
way, high capacity broadband pipe can deliver. 

"The bottom line is this," says Orduña. "Is 
the TV getting smarter? Yes. Is there going to 
be tons of opportunities out there because the 
pipe owners themselves are starting to want 
more and more digital applications to offer sub-
scribers? Absolutely. 

"Is the pipe big enough for multiple players? 
Yeah. Does Microsoft have the clout and the 
technology and all the resources put together to 
completely dominate this market the way it 
dominates the PC industry? I don't think so. 
Can it carve out a big niche for itself? Sure. 

"You're not going to beat Microsoft. But 
what we are saying in consumer electronics is 
that this is a space that Microsoft isn't in yet. 
So, the goal is not to beat them. The goal is to 
have them acknowledge the fact that each of us 
is going to have certain parts of the market." 

Goliath refused to comment. aED 
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Operators dodge 
"emainl flak in Silicon 
Valley content war 

By Fred Dawson 

The Open Cable set-top initiative notwith-
standing, the cable industry faces an uphill bat-
tle when it comes to any effort to insulate itself 
from the influence of Microsoft Corp. over the 
software framework for next-generation media. 

Industry leaders have made clear their 
desire to facilitate flexibility in their choice of 
set-top operating systems through a terminal 
architecture that can exploit the interoperabili-

ty features of -virtual engines," such as Sun 
Microsystem's JavaScript, Lucent 
Technologies' Inferno and the Internet com-
munity's Dynamic HTML (hypertext markup 
language). Packaging content with such com-
ponents, in theory at least, allows new media 
applications to run on multiple operating sys-
tems and also streamlines the use of process-
ing power at the terminal or PC, thereby 
reducing the embedded hardware require-
ments, and therefore, the costs. 

"With next-generation set-tops, I believe 
the operating system is going to become less 
and less of an issue," says Bob Van Orden, 
director of digital video systems for Scientific-
Atlanta. "Everybody knows the story of 
Microsoft and IBM, and the cable industry is 
reluctant to do something like that again." 

Tele-Communications Inc. CEO John 
Malone made much the same point in recent 
remarks to his company's shareholders. "It's 
critical that the industry has to pick pub-
lished and open standards," said Malone, 
who, with Media0ne COO William Schleyer 
and CableLabs President Richard Green, sent 
the letter inviting vendor responses to the 
Open Cable set-top initiative in early 
September. Within a year, Malone added, a 
set-top "network computer" costing under 
$300 with built-in cable modem technology 
would be able to run a wide range of multi-
media applications based on open scripting 
languages like Java. 

Malone made it clear that the industry does 
not want to be drawn into the battle between 
Microsoft and its allies on the one hand, and 
the Sun/Oracle Corp./Netscape 
Communications camp on the other, where 
incompatible approaches to developing, dis-
tributing and playing back multimedia content 
are splitting the market base and chilling media 
companies' willingness to spend capital on 
interactive products. While, by throwing in 
with one side or another, the cable industry 
might be able to vastly broaden the market 
base for any given format, this approach would 
put the industry at the mercy of whichever side 
it chooses, industry officials note. 

Moreover, a unanimous choosing of sides is 
not a real option, given the divisions already 
evident within the industry on the question of 
browsers and related software options. For 
example, the division poses a challenge to 
MSOs in efforts to unify on a common archi-
tecture for distribution of data signals through 
a national backbone connection, says Milo 
Medin, vice president for @Home Network. 

"In order to be able to scale our network 
at a consistent level of service quality, we 
have to set limits on our software environ-
ment," Medin says, noting that the company 
is making use of back-office and other appli-
cations linked to Netscape's browser. "This 
doesn't mean we're shutting anybody out, 
but it does mean we can't meet our goals and 
accommodate 20 different software 
approaches to a given task." 

Clearly, the cable industry will benefit if it 
can use its distributed computing architecture, 
buttressed with multi-service capable next-gen-
eration servers and high-speed links, to deliver 
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data streams, including back-office 
connections, to set-tops as well as PCs 
without having to lock into a universal 
operating system. But it remains to be 
seen whether ensuring this level of 
interoperability will have the intended 
impact on content developers. 

Sun and its allies, which now 
include Lucent in a pact ensuring com-
patibility between Inferno- and Java-
enabled devices, have focused most of 
their attention on the business market, 
leaving it to Microsoft and its partners 
to develop applications, such as video 
streaming and multiplayer on-line gam-
ing, for the mass consumer market. 

While suppliers of these capabili-
ties maintain some degree of compati-
bility under the Microsoft umbrella, 
they also promote proprietary distinc-
tions in functionality that represent 
the key attractions in their products 
over the more interoperable versions. 

"The reason Microsoft succeeded 
in winning wide support for ASF 
(active streaming format), is there was 
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no alternative out there," says Pete Zaballos, 
marketing vice president at video streaming 
supplier Vivo Software Co., in reference to the 
sweeping realignment in Internet video trig-
gered by Microsoft in late August. "The peo-
ple at Netscape, Oracle and Sun have been 
asleep at the switch when it comes to support 
for video on the Web." 

While Microsoft is employing a variety of 
means, including its own virtual engine and 
Dynamic HTML, as well as ASF and cross-
licensing of various proprietary systems, to 
broaden interoperability, the fact remains that 
incompatibilities abound among the suppliers 
of content development tools, meaning, 
among other things, that users must download 
specific client plug-in software to access 
much of the more appealing content. As a 
result, many of the applications most appeal-
ing to cable are those least capable of meet-
ing the universal distribution goals underly-
ing the Open Cable initiative. 

Microsoft's latest actions, including acquisi-
tion of the video streaming software company 
VXtreme Inc. and release of version 2.0 of its 
NetShow content development software, are 

aimed at promoting growth of a "broad 
streaming media industry," says Paul Maritz, 
group vice president for platforms and applica-
tions at Microsoft. By incorporating a uniform 
approach to streaming in NetShow and making 
NetShow part of its Explorer 4.0 browser soft-
ware, Microsoft hopes to seed a vast user base 
with client software that provides access to 
most video content, he adds. 

"We're trying to build out product with the 
strongest range of scalability, all linked to 
Internet standards," Maritz says. "We're devel-
oping NetShow not only as a standalone 
Internet distribution mechanism, but also as a 
means of integrating that distribution with 
back-office production." 

Further strengthening its hand, Microsoft 
has licensed the source codes of the leading 
supplier of streaming software, RealNetworks 
Inc., formerly known as Progressive Networks 
Inc., as well as other codes so that developers 
working with NetShow can create content that 
will work with those suppliers' client software. 
Some of these plug-in components are also 
distributed within NetShow's player as part of 
the Internet Explorer browser. 

"We believe the NetShow player will be the 
universal player for fostering growth in 
streaming multimedia:' says Zenas Hutcheson, 
CEO of Vivo, which is also part of the player 
agreement. "It will greatly simplify users' abil-
ity to access content, and we believe it will 
accelerate corporate adoption of streaming 
media applications." 

Microsoft alliance 
Microsott's success at bringing together so 

many disparate parties under the NetShow 
umbrella has drawn Justice Department 
scrutiny, but parties to the deals strongly 
defend Microsoft as having acted in the 
industry's best interests and in the best inter-
ests of fostering competition. Even VDOnet 
Corp., which lost a shot at being the lead 
streaming supplier in the NetShow hierarchy 
when Microsoft acquired its competitor 
VXtreme, expresses strong support for the 
new alignment, in which it functions as a 
software systems integrator on the broadband 
front within the Microsoft alliance. 

"We've seen this set of moves coming for a 
long time and are well prepared to operate in 
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this new environment," says Steve Chambers, 
vice president of marketing at VDO, in which 
Microsoft holds a minority stake, believed to 
be about five percent. 

"VDOnet has been focusing on one spe-
cific target as potential customers—namely, 
the cable companies," adds Asaf Mohr, 
chairman of VDO. In that connection, he 
notes, the company is working closely with 
Microsoft and other alliance members in 
shaping a new standard, MPEG-4, for mar-
rying IP data with high-end video. 

MPEG-4, incorporating MPEG-2 algorithms 
while adding extensions that interface with 
other compression techniques used in Internet 
applications, has been quietly edging forward, 
largely outside the purview of the cable indus-
try. But, with the growing cluster of technology 
companies allying with Microsoft, the pieces 
have suddenly begun to come together to create 
a solution that could be ready for market 
implementation by mid '98, Chambers says. 
A number of cable programmers have been 

experimenting with the pre-release version of 
NetShow, says Mike Ahern, lead product man-
ager for NetShow. "We're shipping a version 
of NetShow that supports full frame video ser-
vice with true high-speed access level com-
pression," he says. "I think people who have 
been using NetShow are very excited about the 
possibilities, and some will be ready to move 
to applications fairly soon, but they're a little 
bit gun-shy about publicity at this point." 

Along with memories of premature excite-
ment over interactive television, these content 
developers are also wary of getting ahead of 
cable modem deployments, which have gone 
slower than some expected, Ahern notes. 
"Cable companies have shown much more 
interest in content development for high-speed 
data access lately, so I think the industry is 
getting its ducks in a row," he adds. 
VDO and Microsoft will begin working 

together in marketing their solutions to the 
high-speed data community, Ahern notes. 
"They're building applications on NetShow, 
but we're the ones selling NetShow, so it's a 
joint sale to the customer," he adds. 

While all these developments further 
strengthen Microsoft's hand on the content 
side, they don't necessarily mean developers 
and their partners in cable can finally assume 
that the compatibilities are in place to protect 
against Balkanization of the marketplace for 
their products. "Agreement on the file format 
is just a piece of what needs to be done, 
because you still have to deal with the incom-
patibilities among codecs (encoder/decoders) 
and the (streaming transport) protocol," says 
Phillip Rosedale, general manager of the 

Cable data providers 
are enthusiastic about 

the multicasting 
capabilities their 

systems will support 

applications group at RealNetworks. 
While RealNetworks licensed its source 

code to Microsoft to allow developers using 
NetShow to create content that works with 
RN's RealAudio and Real Video player soft-
ware at the user end, users must still download 
the player software to access the content, 
Rosedale notes. And this is the case with many 
other suppliers' client software in instances 
where the players haven't been licensed to be 
included automatically in the download of a 
particular browser. 

New streaming protocol 
Despite the inclusion of a growing cluster 

of streaming players in the Microsoft and 
Netscape browsers, the real answer to achiev-
ing broad interoperability is agreement on a 
new streaming protocol that embraces the 
advanced capabilities in these new streaming 
systems with a uniform set of APIs (applica-
tions program interfaces), Rosedale says. 
Taking issue with Microsoft executives who 
contend the steam has gone out of efforts to 

define what is known as "Real Time Streaming 
Protocol," Rosedale says the process, under 
the auspices of the Internet Engineering Task 
Force, is making significant headway. 
"We have a person devoted full time to 

RTSP, which, for a relatively small company, 
is not an inconsiderable commitment," he says. 
"We wouldn't do it if it wasn't paying off." 

But, even with agreement on a streaming 
transport protocol, the market has to deal with 
another layer of incompatibilities represented 
by a proliferation of proprietary codecs. In 
RN's case, for example, while the licensing 
deal with Microsoft ensures some degree of 
compatibility between NetShow-developed 
content and RN codecs at the client end, the 
level of functionality in the segment covered 
by the license excludes multicasting applica-
tions and certain aspects of the functionality 
contained in Release 5.0 of the company's 
streaming system, Rosedale notes. 

That functionality, including means to set 
up pay-per-view, subscription or time-limited 
access as well as multicasting and other capa-
bilities, is proving to be a strong draw within 
the cable high-speed data community, 
Rosedale says. @Home Network, for example, 
which is partnered with MSOs representing 
over a third of the North American subscriber 
base, has begun testing broadband content 
applications based on RN's software in combi-
nation with new multicasting capabilities built 
into @Home's national backbone network. 

Meanwhile, in moves closer to the 
Microsoft camp, MediaOne is moving forward 
with development of high-end multimedia con-
tent that makes use of technology supplied by 
VDOnet and others that is incompatible with 
the RN software. And Time Warner's Road 
Runner Group, which recently adopted 
Microsoft's Internet Explorer 4.0 as its default 
browser, is preparing to exploit the multi-play-
er compatibilities of the browser to begin dis-
tributing streamed media. 

"In the future, we're going to be focusing 
much more heavily on streaming content 
than we have up to now," says Howard 
Pfeffer, vice president of software technolo-
gy for Road Runner. "IE 4 offers a great 
platform for doing that." 

Cable data providers are especially enthu-
siastic about the multicasting capabilities 
their systems will support, Pfeffer notes. 
"The connectionless nature (meaning always 
on) of our technology is ideally suited for 
multicasting, which is another big advantage 
of IE 4, which supports multicast elements 
embedded in Web pages," he adds. 

Multicasting is a newly standardized 
means of distributing content mapped to the 
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packetized format of the Internet Protocol 
that allows a single data feed from a server 
port to go out to multiple users at the same 
time. This approach greatly reduces conges-
tion at the server and makes it easier to man-
age the flow of bandwidth-consuming video 
over the network, where delivering video to 
many users contending for dedicated band-
width at the same time can result in an over-
all slowing of access speeds for everyone 
within a given serving area. 

RN, not content to wait for @Home's mar-
ket base to grow, is working with MCI to 
develop a streamlined backbone for supporting 
multicasting of content pegged to its software 
platform. "Our strategic goal is to accelerate 
the phenomenon of the Internet being used as 
a mass media outlet," says Rob Glaser, RN 
chairman and CEO. 

The new network supports multicasting of 
audio and video content from RN's master 
server in Seattle to nine MCI data centers 
around the country via the long distance car-
rier's piece of the Internet backbone. 
Proprietary "splitter" software from RN seg-
ments data for delivery in a dedicated, unicast 
mode from the data centers through the 
regional connections to ISPs (Internet service 
providers) and on to end users. 
"We see this as a first step toward taking 

the evolution of the Internet to the next 
level," says John Scarborough, director of 
product marketing in MCI's Internet group. 
"We've come up with a formula for using 
distributed multicasting to push caching of 
multimedia content out to the edge of the 
backbone network." 

That formula involves undisclosed invest-
ment sums on the part of both companies to 
upgrade routers to support IP multicasting 
over MCI's Internet backbone, as well as to 
install the server and software components at 
various network points. Initial users include 
ABCNews.Com, for delivery of live news 
feeds and on-demand reports; ESPN's 
SportsZone for audio broadcasting of 
National Basketball Association games and 
other applications; Atlantic Records for distri-
bution of live concerts; and Home and 
Garden Television for distribution of some of 
its cable programming to reach non-affiliated 
markets. Another early customer is JamTV, a 
multimedia music Web site, that plans to 
broadcast live concerts. 

In each instance, these customers down-
load, via satellite or direct landline feeds, the 
audio and video broadcast components of 
their Web sites to RN's facilities. When a 
user whose PC is loaded with Real Video or 
Audio player software clicks onto a video 

Open Cable is really 
as much about 

broadening the software 
tool base in media 

content 1 , 

connection while visiting one of the partici-
pating Web sites, he or she is instantly con-
nected to the data stream flowing from the 
RN site via the new backbone network. 

Given its efforts to stay a step ahead of 
the Microsoft camp, one might expect RN to 
be making use of Java as a means of expand-
ing the reach of its technology. But RN, like 
most other streaming suppliers, is not pack-
aging Java at this point. 

"Doing everything in Java is not necessarily 
the way to go from the standpoint of the user's 
experience:' Rosedale says. RN "is aware of 
everything they're doing" and could move to a 
version of its software using the new Java 
Media Streaming Format now under develop-
ment, Rosedale notes, but it remains to be seen 
whether drawbacks inherent to this particular 
virtual machine can be overcome. 
JMSF will make a difference if it supports 

real-time decoding, Rosedale says, adding, 
"There are a lot of complicated details to be 
worked out for doing something like that." 

VDOnet's Mohr also downplays the likeli-

hood that Java will come into play anytime 
soon in connection with his firm's technology, 
notwithstanding the benefits it would offer by 
expanding the operating systems base for 
VDO-enabled content. "Java is fine in applica-
tions that aren't computational-intensive, but 
video streaming requires so much processing 
that, if you add an interface like Java on top of 
it, you end up consuming 20 MHz or more of 
CPU power unnecessarily," Mohr says. 

Clearly, the Sun alliance is moving to catch 
up on the consumer side, with Oracle pushing 
consumer applications on the appliance track, 
and Sun now setting up the Sun Consumer 
Technologies Group in conjunction with its 
recent acquisition of Diba Inc., a company that 
certifies compliance of service providers with 
the Java-based Network Computer platform. 
For its part, Netscape has announced it will 
deliver a "pure Java" version of its Navigator 
client software next year as part of its new 
commitment to deliver more than 100 million 
copies of Navigator 4.0 to home users. 

"This announcement, combined with the 
inclusion of our HTML component in the 
Java Development Kit, represents a tremen-
dous step toward our goal of making 
Netscape client technology ubiquitous in both 
homes and businesses," says James 
Barksdale, Netscape president and CEO. This 
represents a strong reversal of the position 
taken a year ago, when Netscape made a 
point of downplaying the significance of the 
consumer market to its fortunes. 

Cable executives hope they'll find willing 
listeners in the Sun/Netscape camp as they 
seek to persuade these companies and their 
allies that cable represents a tremendous 
opportunity to gain momentum on the con-
sumer side. Open Cable, for all the concentra-
tion on set-top hardware, is really as much 
about broadening the software tool base in 
media content, notes one industry official, 
asking not to be named. 

"We're already well down the road in defin-
ing the hardware components for next-genera-
tion boxes:' the executive says. "But we've 
got to persuade Silicon Valley to support a 
more robust means of achieving compatibility 
across various operating platforms than we're 
seeing today in Java or other formats!' 

Whether cable's offer of a majority of U.S. 
households as a potential market for broad-
band multimedia is sufficient to bring the war-
ring Silicon Valley factions together remains to 
be seen. But in the meantime, it's clear that 
decisions will have to be made that inevitably 
force content suppliers and cable operators to 
choose content development platforms that fall 
far short of the goal of universal reach. alp 
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Ops test, some 
deploy boxes 

By Dana Cervenka 

hraviesimummwed 
NextLevel's DCT-1000/ 
DCT-1200 set-top 

Digital boxes hit 
subscribers' 
living rooms 
After all of the hype, after several years of hoopla, after 
watching cable operators struggle to reach the digital 
shore, the industry is finally getting serious about the 
deployment of digital technology. For evidence that digital 
is finally "real." look no further than NextLevel Systems 
Inc. (formerly General Instrument), which to date, has 
shipped more than 300 digital headends and more than 
500,000 digital set-tops—mainly the interactive DCT-1000 
consumer set-top, but also the DWF-1000 (for wireless 
cable) and the DCT-1200, which adds 256 QAM function-
ality, according to David Robinson. vice president and 
general manager of NextLevel's Digital Network Systems 
Business Unit. To put those figures in perspective, those 
300 headends are capable of serving about 15 million 
homes in North America, adds Robinson. 

"Of the major operators, the vast majority have already 
taken delivery of digital product from us, and at the very 
least, are quietly testing the technology in multiple sys-
tems," says Robinson, who predicts that by early 1998, 
about 109 different cable operators will have deployed 
NextLevel's digital set-tops and headend equipment. As for 

'NextLevel Systems Ines 
-digital headend system' 

the status of the various roll-outs, operators are all over the 
board—everything from working out software and opera-
tional processes to full-stage commercial launch, he adds. 

Of those MSOs that are deploying NextLevel's digital 
gear, one of those which is the farthest along in the 
process is Canadian operator Shaw Communications. 
Shaw has deployed more than 25,000 boxes in its 
Calgary system to date, at a rate of 250 to 500 per day, 
according to Barry Middlebrook, director of advanced 
technology for Shaw, who is principally involved in 
planning and implementing digital video compression 
services including VOD and DMX. Next in line for a 
box upgrade will be the MSO's Toronto system, where 
38,000 digital set-tops are slated to be put in before the 
end of this year. At press time, the MS0 had already 
deployed more than 5,000 new set-tops in the Toronto 
system, during the course of a couple of weeks. 

Meanwhile in the U.S., Cox Communications, which 
is "close" to the commercial launch of Cox Digital TV, 
has put six digital headends in place, one of which is a 
testing lab, according to Anthony Surratt, director of 
corporate communications for Cox. As for the five 
which reside in systems, they are each in various stages 
of testing. The MS0 has contracted with NextLevel for 
350,000 digital receivers, to be delivered by mid-1999. 

Other MSOs currently deploying the gear include 
major NextLevel customer Tele-Communications 
Inc., which recently announced its programming 
lineup for its Headend In The Sky (HITS) digital 
compression and distribution service. 

For its part, Comcast recently announced that it will 
initiate commercial service in northwest Philadelphia in 
early January. utilizing 5,000 of the DCT-1000s. Roll-
outs are slated to follow in the suburbs of Lower 
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1000 MHz Headend Grade 
Spectrum Analyzer 
Blonder Tongue proudly announces the introduction of its new 
high dynamic range (70 dB) headend grade spectrum analyzer 
model BTSA 8558C. The BTSA-8558C analyzer is a light 
weight, battery operated spectrum analyzer that has a wide 
an-ay of controls that allow for quick setup and measurement, 
including coarse and fine frequency tuning, digital frequency 

counter readout, 3 resolu-
tion bandwidth settings, 
including 30 kHz for 
composite triple beat 
distortion testing, 8 

frequency span settings including ZERO SPAN for setting 
depth of modulation, 50 or 75 S2 input impedance, variable 
sweep rate, and "bright dot" center/marker frequency display. 
An optional calibrated noise generator is also available for 
sweeping frequency selective devices. 

I am a hard core test instrument addict. Ever since the 
discontinuation of the HP 8558B and the Tek 7L12 in the 
1980s I have had a dream. That dream is to make available a 
personally affordable high dynamic range spectrum analyzer 
that is user friendly and provides the appropriate depth of 
measurement required for 
headend set up and trouble 
shooting. The 8558C is that 
dream come true. Because 
it is light weight and battery 
operated, the 8558C is 
appropriate for use 
anywhere in the system, especially the headend. The headend 
technicians job is most challenging in that he is tasked with 
identifying low level picture impairments and making them 
vanish. To do this he needs both 70 dB of dynamic range and 
a real time swept display. With this 
visibility, the technician can wiggle cables and connections, 
tap on chassis', tighten and loosen pers while observing 
improvements on the display. We addicts call this "chasing 
beats in the grass in real time". This is the first instrument I 
have seen with this capability, yet priced so that the technician 
can personally afford to own one. 

Interdiction system installation and maintenance also presents 
the unique challenge of separately verifying the jammer and 
visual carrier levels. The 8558C is particularly useful for 
making this difficult measurement. The technician can easily 
observe both levels simultaneously in real time. 

The BTSA-8558C is housed in a compact, rugged case that 
is at home in the field, on the bench, or in a headend. 

Bob Pallé 
Blonder Tongue Laboratories, Inc. 
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Shaw's Barry Middlebrook: 
Operators must have 

personnel in place who 
understand computer 

networking technology. 

Merion and Willow Grove (see MCN 10/20/97, page 3). 
One of the most recent commitments came from 

GTE Media Ventures, which selected NextLevel to sup-
ply gear to support its launch of digital video service in 
the St. Petersburg/Clearwater, Fla. area. While the com-
pany declines to reveal, for competitive reasons, the 
number of set-tops purchased, telco executives are able 
to say that they plan to pass 400,000 homes in its 
Florida digital network by the end of next year. 

Those MSOs in testing mode include MediaOne, 
which recently announced the start of its first consumer 
trial of its digital video 1'V product in the Detroit suburbs 
of Canton, Northville and Plymouth. The company has 
been testing the service in employees' homes for several 
months. The operator chose NextLevel's DCT-1000 set-
tops and headend gear for the trial. 

Also in testing mode is Canadian operator Rogers 
Cablesystems Limited, which has purchased "small quan-
tities" of the DCT-1000 for use in technology and opera-
tions trial environments, says Nick Hamilton-Piercy, 
senior VP, engineering and technology. "We plan to 
replace these small quantities with the DCT-1200 model 
to take advantage of the better spectrum efficiency of 256 
QAM," says Hamilton-Piercy. "Later, we might move 
these to the DCT-5000, which promises to be a more suit-
able platform for our service plans. Separately, we are in 
the process of buying a more substantial quantity of 
Scientific-Atlanta Explorer headends and terminals, as 
they better provide the interactive environment we wish to 
pursue." In fact, the operator has plans to roll out the 
Explorer platform into its two major clusters, which repre-
sent 2.5 million homes passed, says Hamilton-Piercy. 
A notable exception to the major MSOs which are 

rolling out the NextLevel product is Time Warner, 
which is working with Scientific-Atlanta on developing 
the second-generation Pegasus digital set-top. The 
MS0 will begin rolling out those digital set-tops next 
year, says Michael Luftman, VP of corporate communi-
cations; however, Time Warner had previously said it 
would consider purchasing the NextLevel boxes for 
those systems where a digital roll-out might be neces-
sary before the Pegasus box is ready, he adds. 

Responding to competition 
Operators have been talking about digital for several 

years—so why take on digital now? In a word, competi-
tion. In terms of functionality, operators are looking 
for, at minimum, more channels, digital music, and a 
robust interactive program guide, says Robinson, to 
counter satellite competition. In addition, "every single 
operator" NextLevel is now supplying with digital gear 
has ordered a terminal with either an RF or a telephone 
return, in preparation, says Robinson, for the introduc-
tion of real-time, interactive services by early next year. 

In an example of that proactive response to competi-
tion, there were several forces propelling Canadian opera-
tor Shaw Communications to make the move to digital, 
including a desire to recapture capacity, as well as pro-
vide subscribers with more choices. "We have focused on 
replacing our analog boxes with new digital boxes so that 

we can turn off the old analog scrambling system and get 
those channels back to launch more services," explains 
Middlebrook. "Customers are ecstatic because they get 
access to more pay-per-view, to digital audio services, to 
more stations, to better quality, and to an interactive pro-
gram guide.. .. It was a no-brainer to deploy digital in 
order to gain security and put new technology into our 
customers' hands—and meet competition head-on." 

Upgrading to digital also made more economic sense 
than upgrading the plant itself from 550 MHz to 750 
MHz bandwidth, adds Middlebrook. "To go from 550 
to 750 MHz would add another 30 to 40 channels, but 
take years to complete. But in the six months that it 
takes to accomplish a digital conversion, you can get 
20 channels back. Digital allows us to defer the 
upgrade of some of our areas to 750 MHz for several 
years, when the cost of technology (will be less)." 

As far as the mechanics of deployment are concerned, 
the complexity and the time commitment involved depend 
on whether operators are going the HITS route vs. local 
authorization. Rolling out the HITS headends is a fast 
process, says Robinson, usually taking about a half-day 
for set-up, plus a day-and-a-half slotted in for training the 
operator's technical staff on the new equipment. 

The task for operators who are installing a local con-
trol system utilizing the ACC-4000D is a bit more com-
plex, requiring more integration in terms of the billing 
system, the electronic program guide, etc. 

Shaw's Middlebrook has some advice for his counter-
parts who are just now deploying digital boxes and head-
ends. First, for those operators who are going to utilize 
local control vs. the HITS service, headend support 
structures must be in place, composed of technical per-
sonnel who understand computer networking technology. 
If that expertise is not in a cable operator's arsenal, then 
the operator will have to hire outside talent, he says. 

Second, operators should closely examine the opera-
tional side of deploying digital boxes. "How will you 
add the boxes into your installers' accounts? How will 
you set up retail centers where customers can come in 
and pick up the boxes? How are you going to get the 
two-way, interactive cable or telephone return modems 
wired in?:' he queries. The third key piece is training 
customers on how to use the universal remote, how to 
use the new box, and even how to connect the new set-
top up to their existing equipment, adds Middlebrook. 

The next step 
Beginning in mid-1998, NextLevel will begin ship-

ping its DCT-5000 set-top, which will add "session-ori-
ented" interactivity in the form of a TDMA return path 
for dedicated upstream bandwidth, as well as an MCNS-
compliant cable modem, according to Robinson. 
Looking farther down the road, efforts are underway, 
both inside and outside of the cable industry, to influence 
the design of the advanced digital set-tops that would be 
standards-based, and some day, available at retail stores 
(see "OpenCable deal:' page 44). For the present, 
though, operators have decided that it's time for action, 
not words, to meet digital competition head-on. CIED 
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AD INSERTION 

Practical solutions 
Proressrodi for ad insertion 
go digital streams 

By Edward J. McGrath, VP of Engineering 
and Chief Technology Officer, SeaChange 
International edm@schange.com 
www.schange.com 

The issues surrounding digital splicing of 
advertising into digital streams (DID) are 
many. While equipment manufacturers must 
always strive to find the ideal solutions to 
these issues, practical reality often suggests 
compromises or operational constraints which 
make implementation simpler, more cost-
effective or enable earlier implementation. 

In addition, any DID solution must be consid-

ered as an element of a total digital delivery sys-
tem. A successful DID implementation can only 
be achieved through the development of stan-
dards and practices that easily, transparently and 
gracefully integrate with existing DIA (digital 
into analog) and AM (analog into analog) opera-
tions and are compatible with today's new gener-
ation of digital systems as they come on-line. 

Standards bodies 
The issues surrounding digital insertion of 

advertising into digital streams are being 
addressed by separate efforts of a joint task force 
made up of members from the Society of Motion 
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Picture and Television Engineers (SMPTE), the 
European Broadcasting Union (EBU), and the 
Association of Radio Industries and Businesses 
of Japan (ARIB); a working group within the 
SMPTE; and by CableLabs. While some efforts 
are focused on technical issues, others are 
addressing standards and practices for DID.' 

To these groups' credit, they have 
addressed—and continue to address—the techni-
cal issues in a rigorous, yet pragmatic manner. 
The danger is, however, that some of the pro-
posed standards could, for all intents and pur-
poses, obsolete a significant portion of the 
headend equipment in use today in both 
Europe and North America. 

What's required is an integrated end-to-end 
digital solution which allows for the insertion 
of advertising into a digital stream (DID). Any 
solution must include a way to migrate grace-
fully from today's solutions to the ultimate all-
digital world we all desire. 

Seamless vs. non-seamless standards 
Seamless splicing. as its name implies, 

results in an invisible splice between the pro-
gram material being delivered and the ad 
being spliced into it. This requires encoded 

64 CED: COMMUNICATIONS ENGINEERING & DESIGN NOVEMBER 1 997 



ads which fit exactly between splice in and out 
points in the program material and which 
match exactly in terms of VBV buffer levels at 
these transitions. Technically, this is difficult to 
achieve for any program and any ad. 

In contrast, non-seamless splicing allows the 
splicing device to simplify the problem by allow-
ing black frames where required at the transitions 
to manage these two issues. This is an example 
where the ideal—seamless splicing—is significantly 
more difficult to achieve than non-seamless splic-
ing. The practical reality remains that the exis-
tence of a few (additional) frames of black before 
or after a break will not be noticeable to any but 
the most discerning eye, and certainly are no 
more noticeable than the cue timing imperfections 
that exist in nearly all of today's cable systems. 

It is the author's belief that, from a practical 
standpoint, the non-seamless splicing standard 
as defined by the SMPTE working group 
meets a reasonable degree of acceptability for 
digital insertion of advertising. That's not to 
say that the eventual adoption of a seamless 
splicing solution shouldn't be the goal. 
However, non-seamless splicing does provide a 
way that won't unnecessarily delay impleme-
ntation of digital into digital insertion. 

Statistical multiplexing 
The cost of satellite transponders and the 

desire for delivery of increased channel count 
to the home argue for statistical multiplexing of 
encoded streams. The difficulty that statistical 
multiplexing introduces is that it makes re-mul-
tiplexing at the headend (packaging services 
from different satellite multiplexes into a new 
multiplex for HFC delivery) impossible with-
out recoding (see below). It also requires oper-
ational constraints (see below) to enable inser-
tion of pre-encoded material at the headend. 
There are several possible scenarios, however, 
that can be implemented to make DID possible. 
se No statistical multiplexing. All material 
would be delivered at a constant bit-rate 
(CBR). Ads would also be inserted at a con-
stant rate. However, the industry must agree on 
a set bit-rate for both the material and ads. 
This technique makes re-multiplexing and ad 
insertion possible, but also increases satellite 
expense and reduces the number of channels 
that can be delivered to subscriber homes. 

Statistical multiplexing but with maximum 
and minimum bit-rates. Ads would be inserted 
at a CBR which makes digital ad insertion pos-
sible; however, all of the ads must be encoded 
at the minimum bit-rate of the program materi-
al. Unless this minimum bit-rate is 4 Mbps or 
more, the quality it can deliver will likely be 
unacceptable to advertisers. This assumption 
makes re-multiplexing possible but inefficient, 

because as streams are combined, each must be 
assumed to be running at the maximum bit-rate. 

This results in a re-multiplexed statistically 
multiplexed stream being less efficient than a 
non-statistical multiplexed stream. You can 
actually end up sending fewer channels to the 
home. These two factors will work to drive 
the minimum and maximum bit rates closer 
together (such as 4 Mbps and 6 Mbps), a 

move which defeats the purpose of statistical 
multiplexing in the first place. 

Statistical multiplexing of program material 
with programs forced to CBR during local 
breaks. The statistical multiplex system at the 
uplink site has the capability of recognizing 
upcoming local breaks and forcing the bit-rate 
of any channel for the duration of a local break 
to a pre-defined CBR. The other channels in 
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AD INSERTION 

Figure 1: Equipment interfaces 

Receiver 

Ad insertion 

• Provide "in the clear" MPEG 
• Standard interfaces (DVB/ASI/LVDS) 
• Failsafe bypass mechanism (AS!) 
• Allow for external splicing devices 

Figure 2: Statistical multiplexing 

Bit rate feedback 

the multiplex then increase or decrease in bit-
rate to compensate. Selection of channels 
within a multiplex so that all channels don't go 
to a local break simultaneously minimizes the 
effect of this compensation. 

This technique makes downstream ad inser-
tion simple, and it makes satellite statistical mul-
tiplexing possibly very efficient because it 
doesn't otherwise constrain the minimum and 
maximum bit-rate. If re-multiplexing is required, 
this technique has the same issues as having 
maximum and minimum bit-rates. However, if it 
is not required, for example, if ad-insertable 
channels are packaged together, it can provide an 
effective way to maximize satellite efficiency 
and simplify DID ad insertion. The SMPTE 
working group has proposed this technique. 
V Variable bit rate with recoding. Ad inser-
tion and re-multiplexing of variable bit rate 
material while meeting maximum bit-rate 
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requirements for input into modulators is a 
difficult problem. Some industry players have 
proposed techniques and are building equip-
ment which, if successful, could help solve 
these problems. Some have demonstrated this 
concept using software-encoded material and 
software pre-multiplexing. However, real-
world application requires real-time multi-
plexing and encoding. Much work remains to 
take this concept to practical implementation. 

What bit-rate? 
If any of the first three options are adopted, 

the industry will have to select a bit-rate which 
provides acceptable quality at a reasonable 
cost. Today's users of digital ad insertion into 
an analog stream (DIA) face a similar trade-off. 
However, that trade-off is one of disk storage 
for ads against quality/bit-rate. Given the low 
cost of disk storage, most operators have opted 

for the adoption of a relatively high bit-rate (8 
Mbps). In the DID environment, however, the 
ad bit-rate must equal the material into which it 
is being inserted. The choice of an ad bit-rate, 
therefore, affects the number of programs that 
can fit into a transponder or into a QAM multi-
plexer. The cost of this requirement will drive 
DID users to choose a lower bit-rate. 

Encoders of one to two years ago provided 
approximately Beta-SP quality at 8 Mbps. 
Today's encoders provide equivalent quality at 
6 Mbps. Reducing resolution to one-half D 
provides similar quality at 4 Mbps, but with a 
slightly softer picture. This softness is only 
noticeable on the best cable systems and on 
monitors with greater than 400-line resolution. 
Given the trend of encoder quality improve-
ments and the channel capacity trade-off, the 
author recommends a standard of 4 Mbps for 
constant bit-rate DID insertion. 

Cueing 
Today's ad insertion systems, whether analog 

or digital, use DTMF cue tones or the equiva-
lent to indicate the start of a local break. 
However, continuing to use this method when 
program material is delivered to the headend in 
MPEG is costly, because it would require a 
third audio channel for every network. It should 
also be noted that many channels are likely to 
be delivered to the headend in MPEG but then 
delivered to the home via the analog spectrum. 

The new cueing standard must supply both 
DID and DIA cues. It must also accommodate 
the different cue types that exist today, such as 
optional breaks and local news vs. advertising 
cues. Finally, it is likely that some networks 
will uplink MPEG digital service directly, 
while others will lag. Uplink consolidation ser-
vice providers (e.g. HITS) or large MSOs will 
need the ability to receive both digital and ana-
log services and uplink them in MPEG while 
providing cues for all insertable networks. 

The ideal solution would be to embed cues in 
the MPEG stream along with the program mater-
ial. The problem with this is that today's MPEG 
encoders are not capable of performing this func-
tion. Also, today's IRDs cannot decode this as-
yet-undefined cue, and therefore, can't provide a 
signal compatible with DIA equipment. 

What is needed is a pragmatic, consistent 
solution that flows with most uplink equipment 
in use today, and which would also accelerate the 
time-to-market for DID equipment. One such 
solution would reside in the uplink site and take 
its inputs either as DTIVIF cues as today, or as 
contact closures, so it can create cues for either 
analog services or serve as the cue creation sys-
tem for networks which uplink MPEG directly. 

Delivered through a standard RS-232 link, a 
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simple protocol developed as an industrywide 
standard would be a direct mapping of today's 
analog cues. The author believes this system 
solution would address many of the cueing prob-
lems identified earlier. Specifically, it would: 
V Work at either the network origination site 
or at the consolidator; 
V Support either DID or DIA; 
I/ Support different cue types (e.g. long form 
break, optional break); 
V Embed cues in MPEG streams for all ser-
vices on any given multiplexer; 
V Would not require the installation of new 
encoders, IRDs, etc.; 
V Would be based on an industry standard 
protocol; and 
V Would be simple, inexpensive and available 
today. 

Equipment interface standards 
Most manufacturers of digital headend equip-

ment historically have had proprietary interfaces 
between the various parts of the system. The 
DVB standards body has defined, as a part of its 
overall standard, a serial and parallel MPEG data 
interface between the components of digital 
headends. These are DVB/ASI and DVB/LVDS, 
respectively. Most manufacturers have either 
adopted these standards (Divicom) or have stated 
their plan to implement them (Scientific-Atlanta 
and NextLevel). This move should be applauded, 
and these companies should be encouraged to 
quickly implement the DVB standards. It is also 
recommended that the industry adopt DVB/ASI 
as the standard equipment interface. 

Another issue the industry must face concerns 
how each manufacturer configures the receiver, 
decryption, conditional access/SI insertion, and 
modulation components in their product lines. 
Also, to be effective, DID insertion must happen 
"in the clear"—that is to say, after decryption but 
before conditional access. Integrating the DID 
insertion point into the headend hardware places 
unnecessary barriers to the development of a 
standard solution. The correct place to perform 
this function is in the server where the ads are 
stored and subsequently inserted into the pro-
gram stream, which is passed through to the con-
ditional access and modulation equipment. 
We encourage manufacturers to provide a 

standard interface between these two modules—a 
place where the MPEG data is in the clear, mak-
ing it possible for manufacturers of DID equip-
ment to integrate easily with their equipment. 
DIA ad insertion systems have long had the 

capability to automatically pass the program 
stream through if anything in the DIA equip-
ment failed. However, with DID, that fail-safe 
assurance is more difficult to achieve, and 
because a failure potentially takes out an entire 

multiplex, it is even more critical. Because 
DID takes a much more invasive approach to 
inserting ads into a digital program stream, the 
DID system design must include the ability for 
the MPEG stream to pass through the insertion 
system during any power failures, computer 
hardware or software failures, etc. 

Hybrid DIA/DID ad insertion 
As noted earlier, most cable operators who 

decide to deploy digital set-tops will also con-
tinue to provide concurrent analog services for 
some time to come. For these operators, basic 
analog services will continue to use the largest 
part of the spectrum, while digital services (pre-
mium channels) will flow through the balance. 

This stems from several facts. First, digital 
set-top boxes are expensive, and second, cus-
tomers still wish to take advantage of their ana-
log "cable-ready" receivers. Also, and quite 
importantly, the digital spectrum will be used to 

Figure 3: Statistical multiplexing 

n VBR streams in MPTS 

Ads must be encoded 
at the lowest bit rate 

would drive demand for DID equipment. 
But at least for now, ad insertion systems 

will have to be able to insert advertising into 
both analog and digital networks. This reality 
comes with its own set of issues that will have 
to be resolved. But the bottom line is, any 
hybrid DIA/DID system should have the look 
and feel of a single system. 

Unfortunately, the differences in the MPEG 
formats for DID and DIA make this difficult. 
North American operators have chosen the AC3 
audio compression system for digital service, 
while MPEG-2 and DVB specify MPEG level 1 
(derived from Musicam). Store-and-forward 
MPEG systems usually use system or program 
streams, while DID will require transport 
streams. Cueing in DIA is typically through cue 
tones; cueing in DID will either use private data 
in the MPEG stream or an external data signal. 

From a systems point-of-view, it will be 
unacceptable to have two solutions side-by-

Splicing 
device 

Pre-encoded 
ads 

deliver premium channels such as pay-per-view, 
HBO and The Movie Channel, all of which do 
not carry advertising, and therefore are not ad 
insertable. The final issue facing the rapid 
deployment of DID ad insertion is that the 
extended tier of networks that operators might 
use DID for, in addition to the low penetration of 
digital set-top boxes, also have lower viewership, 
and therefore would make it much more difficult 
for the operators to recover their investments. 

These are all business factors that will slow 
implementation of DID. However, a counter 
trend is coming from the continuous pressure 
that the direct satellite delivery systems are 
putting on some operators currently carrying a 
relatively low number of channels. This pres-
sure could drive these MSOs to adopt digital 
set-top boxes to increase their channel count. 
In the long term, this could be less costly than 
rebuilding their systems. And, that strategy 

-1 
E Bit ratei (t) + CBR = Constant 
i =1 for all t 

side—one for inserting DIA and one for DID. 
The only acceptable approach is a hybrid system 
which gives operators the ability to advertise on 
any channel, regardless of whether it carries an 
analog or digital programming stream. 

Conclusion 
While many issues remain facing successful 

commercial deployment of DID, the outlook is 
bright. The standards groups have made good 
progress in the technical standards required, 
equipment manufacturers show a willingness to 
adopt standards-based and open interfaces to 
their systems, and finally, digital set-tops are 
finding their way into homes. CIED 
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Preparing to do battle 
in Chicago 

By Roger Brown 

riot since the days of the notorious Al 
Capone has Chicago seen the all-out war 
that's about to be unleashed there. 
When the Telecom Act was overhauled in 

1996, supporters promised it would lead to a 
new era of competition. Generally, however, that 
hasn't yet happened, except in a few markets. 

But soon, the city of Chicago will witness a 
shoot-out so intense, it might match the blood-

21st Century lays 
out its plan 

letting that occurred in that town in the 1930s. 
If not, what it lacks in blood will certainly be 
made up for in intensity. 

Telecom newcomer 21st Century 
Communications—which is singlehandedly try-
ing to create a new three-letter acronym by 
referring to itself as a "competitive communi-
cations provider" or CCP—is rapidly gearing 
up to serve the city's downtown residents and 

businesses with a package of voice, video and 
data services. The bundled offering will be 
delivered over a unique, costly and state-of-
the-art network that utilizes Sonet and wave-
division multiplexing. Feeding it will be an 
expansive, bulletproof headend/network oper-
ations center (NOC) that would make even 
NASA engineers proud. 

"We're building a world-class telephone sys-
tem that also offers cable TV and data," says a 
haughty Glenn Milligan, the personable CEO 
and founder of 21st Century. "I believe it will 
serve as a model for other systems to replicate." 

Those are big words, especially coming 
from a company that only signed on its first 
real customers about a month ago. But in 
order to make that boast a reality, Milligan has 
surrounded himself with some of the best 
engineering, marketing and customer service 
talent available, and garnered funding from 
the city's best known—and most elite—investors 
(see sidebar stories). 
And he'll need them. Estimates are that 

21st Century will spend roughly $200 million 
over the next four years to build its two-way 
interactive network in the famed "Gold Coast" 
area of Chicago, a two-mile wide strip of land 
that stretches from Evanston to Hyde Park and 
includes the urban canyons of downtown 
Chicago known as "The Loop." 

It's this 28.5-square-mile parcel, known as 
Area 1 of the Chicago franchise, that will 
either make believers out of 21st's competi-
tors, or send the upstart into financial oblivion. 

No expense spared 
The company has already plunked down 

$6.5 million to build out its Apparel Mart 
headquarters, which houses the NOC, a data 
operations center, and a video headend, as 
well as a complete network telemetry and con-
trol system. There are more than 160 racks of 
equipment, which includes gear for 110 chan-
nels of video, servers and controllers for a 
high-speed data service and a full network 
monitoring and surveillance system. 
According to Scott Phillips, a supervising 
engineer for Audio-Video Corp. and the guy 
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who spent weeks overseeing the headend 
wiring project, the headend has about 160,000 
feet of cable running through it, and some 
15,000 connections. 
Of course, a dazzling headend doesn't make 

the system—and Milligan is keenly aware that the 
most daunting challenges are still in front of him. 
Yet he firmly believes he can make the incredibly 
expensive network pay off in the long run. 

What's his biggest challenge? "Executing," 
says Milligan bluntly. "This opportunity is ours 
to screw up because we don't have a thousand 

thing to do with it, Milligan muses. 
To make sure 21st Century doesn't suffer from 

the same problems, the system is failsafe: it's self-
healing, fully monitored and the headend/NOC 
will be staffed and monitored on a 7x24 basis. 

TCI representatives say the company is pre-
pared to repel any attacks on its subscriber 
base. LaRae Marsik, a corporate TCI spokes-
woman, dismissed any fear of 21st Century in 
Chicago, saying that "we face competition in 
just about every market." She said 21st 
Century's aggressive moves will not alter 

Figure 1: Typical city block design of video, high-speed 
data and telephony. 
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other systems to subsidize the screw-up." 
His reference to chief competitor TCI 

shows where Milligan expects perhaps the 
most intense battles to take place. However, he 
also believes TCI has largely ignored the inner 
Chicago market during its tenure there, and 
suffers from a seriously bad reputation. In fact, 
Milligan says, TCI in Chicago only enjoys 
about a 30 percent penetration rate and was 
recently voted the third-worst cable service in 
the country. Perhaps the company's 318 docu-
mented "outages" over the past year had some-

• 

canyons of Chicago, Milligan and his crew have 
identified it as their life blood. "I wouldn't trade 
this franchise for any other franchise in the 
world," he says. Why? The reasons are many: 
V Chicago generates two percent of the coun-
try's total telephony revenue; 
V it boasts the nation's second-largest finan-
cial district; 
V the downtown area has 800 homes per mile, 
and counts 300,000 residences, 500,000 busi-
nesses and 50,000 hotel rooms within its borders. 

Getting a cable franchise was a long, frus-

df 

an 

300 Units 

fmt 

• Pole location 
IIII Home run RF coax 

Telephony access node express 
(Wall-mount unit for 48 lines) 

2 

Main 
ALI( i llux Unbalanced triple output 

RF distribution amplifier 

lint 

TCI's plans to take a measured approach to 
adding advanced services in its metro markets. 
"Our response is the same: No, we're not nec-
essarily speeding deployment," Marsik said. 
"We expect competition in this area, and our 
goal is to provide a superior product with 
superior service—not necessarily more quickly, 
but correctly." 

Why Chicago? 
While some, including ICI, have balked at 

building an underground network in the urban 

Fiber management terminal 

Telephony distribution frame 

Source. 21st Century 

trating exercise for Milligan, who says the 
four-year fight over the franchise application 
was the longest-running issue the Chicago City 
Council ever dealt with. But now that the bat-
tle is over, 21st Century is finally building its 
network. The previously-mentioned 
headend/NOC was designed to be functional 
and reliable, but even more importantly, it was 
designed to show potential customers and 
competitors alike that Milligan and his cast 
must be taken seriously. "This is really our 
retail outlet," notes Milligan, pointing to the 
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glass-enclosed technical spectacle. "It reflects 
solidarity and gives us a stable 
appearance—and perception is important." 

To date, 21st Century has few live cus-
tomers, but already has a backlog. In fact, 
Milligan says he had 112,000 requests for ser-
vice before he spent a nickel on marketing. 
And apartment buildings representing 44,000 

individual living units have already been 
signed to five-year service contracts. 

Despite all that, 21st Century is fighting any 
perception that it's just another cable company. 
With the business customer counted as 
"absolutely integral" to the success of the ven-
ture, the company's real success and profit 
margins will come from its role as a competi-
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Show me the money! 
21st Century President Glenn 

Milligan might be chastised for 
spending so much money to build a 
competitive network, but he certainly 
hasn't had a problem getting the 
financial wherewithal to build it. 

After a lengthy odyssey through 
Chicago's City Council in pursuit of a 
franchise, Milligan has several equity 
investors who, collectively, have 
shelled out tens of millions of dol-
lars. 

Current equity investors include 
an investment group led by The 
Chatterjee Group, an affiliate of 
Soros Management Fund; William 
Farley, chairman of Fruit of the 
Loom; Chicago telecommunications 
investment specialists JK&B Capital, 
Boston Capital Ventures; Thomas 
Burrell, chairman and CEO of Burrell 
Communications Group; Donald 
Jackson, founder and president of 
Central City Productions; George 
Johnson, founder of Johnson 
Products; Edward Joyce, president 
of Edward T. Joyce & Associates; 
Ralph Moore, president of Ralph G. 
Moore & Associates; and Mark 
Tauber, chairman and founder of the 
Communications Department of 
Piper & Marbury. 

21st Century CTO Jay Carlson 
says designing and building this net-
work has been a breath of fresh air 
compared to most of the cable sys-
tems he's built. "Our investors have 
told me to spare no expense when it 
comes to constructing this network 
the right way," he says. "That doesn't 
mean I can spend without regard for 
cost, but it does mean they have no 
tolerance for not doing it right the 
first time." -RB 

tive local exchange carrier (CLEC). 

Technology and topology 
Chief Technology Officer Jay Carlson and 

VP of Network Operations John Brouse have 
worked—and reworked—the network's architec-
ture to provide both capacity and reliability 
that today's customers are demanding. Carlson 
and Brouse chose Scientific-Atlanta for head-
end gear; Harmonic Lightwave for optoelec-
tronics; Pirelli Cables for fiber optic cable; 
Belden Wire and Cable and CommScope for 
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Figure 2: Fiber optics video transportation and distribution configuration. Source: 21st Century 
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 _r1111‘ Nodi 
coaxial cable; Nortel for the voice network; 
and, in somewhat of a surprise, Zenith 
Electronics for high-speed data modems. 

All that hardware is being integrated into a 
unique network topology that is, essentially, a 
beefed-up version of the Alexandria, Va. sys-
tem that Brouse and Carlson built while they 
were employed by Jones Intercable. 

Carlson and Brouse have dubbed it a "dis-
tributed ring/star" network that utilizes both 
1310 nm and 1550 nm technologies in a 
Sonet-based system. Data and voice signals are 
sent out of the NOC on different fibers over a 
96-count OC-48 fiber cable to each of eight 
"transport hubs," where each stream is split 
into four OC-12 tributaries and sent out to 36 
different "campus hubs." Each campus hub is 
served via a 192-fiber cable. 

At that point, the telephony and datacom 
signals are mixed on the same fiber as the 
video. From the campus hub, a cable packed 
with between 16 and 24 fibers extends out to 
the system's "nodes," each of which is located 
no more than three-quarters of a mile from the 
campus hub. Each hub serves between 24 and 
36 nodes, which means the system will have 
up to 3,700 nodes when it's completed. 
When the voice signals emerge from the 

campus hub, a variety of services are made 
available, typically to about 12 multiple 
dwelling units. Services include DS-1, DS-3. 
OC-3, STS-1 and basic DS-Os. 

The video signals, meanwhile, emerge from 
the NOC at 1550 nm and are sent out over two 
different paths for redundancy. Those paths are 
each split four times in the transport hub and 

again sent out over route-diverse paths to the 
four campus hubs that each transport hub serves. 
At the campus hub, they come together at an 
optical switch, are amplified with an erbium-
doped fiber amp, then split again 32 times. 

Those outputs are then wave division multi-
plexed with the data signals, which are sent to 

John Brouse and Dave Divine make some 
last-minute calibrations with headend staffers. 

each node using 1310 nm fiber technology. 
Using DFB transmitters, the 18 MHz digital 
data stream (which occupies the 760 MHz to 
780 MHz region) is split three times, multi-
plexed with the video, and sent down the coax 
to the home. 

Services and lineups 
While other MSOs are faced with having to 

rebuild their networks to make them interactive 
and then add more services on top of the 
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video-optimized network, 21st Century has the 
unique ability to build a network from the 
ground up with bundled services in mind from 
the get-go. So, while other operators talk about 
all the neat services they could package 
together, 21st Century will come out of the 

Figure 3: 21st Century's Chicago network topology. 
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gate with the following services: 
V Analog video. When 21st Century kicks 
off service, it will offer 110 channels of ana-
log video, including 84 "basic deluxe" offer-
ings, 10 premium channels and 16 pay-per-
view channels (including a 10-channel 

"movie gallery"). In addition, 
more than 100 "virtual chan-
nels," consisting of both 
information and entertain-
ment fare, will be made 
available. These include a 
preview guide with one-but-
ton VCR recording, airline 
schedule info, traffic advi-
sories, a stock ticker, lottery 
results, local restaurant 
menus and more. Also 
included will be 25 channels 
of CD-quality audio. 
V High-speed data. With a 
fiber pipe often stretching all 
the way to each building, the 
network can uniquely take 
advantage of Internet and 
Intranet services, according to 
Stephen Lee, senior VP of 
Internet and Data Services. 
The company has already 
committed to purchase at least 
40,000 Zenith modems, which 
will provide Internet access at 
speeds up to 4 megabits-per-
second. Free e-mail and mini-
Web pages will be offered. To 
speed downloading time, local 
servers will regularly cache 
the top 250 Web sites and 
make them available to local 
users. 

The agreement with Zenith 
may have stunned some, but 
Lee said it was a proper 
choice for two key reasons: 
immediate product availabili-
ty and the scalability of the 
system. Scalability was espe-
cially important in that the 
modems will be served by the 
equivalent of 36 "headends," 
which would have made sys-
tems from other vendors cost 
prohibitive. 

Is Lee worried that other 
MSOs may end up with inter-
operable modems through the 
MCNS standard? Not at all. 
"Zenith has committed to us 
that it will build a second-
generation modem," he says. 
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V Telephony. As a provider of competitive 
local and long distance telephony to both busi-
nesses and residential customers, 21st Century 
chose to construct a traditional telephony net-
work instead of pursuing the telephony-over-
cable approach. One major reason was the 
powering problems posed by the HFC archi-
tecture. Instead, by using a traditional twisted-
pair drop to the home, traditional powering 
solutions can be used. 

"This is definitely a world-class network 
that's as reliable—or more so—than a traditional 
telephone network," says Tony Daniels, a 
senior network sales engineer at Nortel. "No 
corners have been cut in the design of this net-
work." 
V Security. 21st Century will partner with a 
third party to provide central security ser-
vices for individual homes, apartments and 
businesses. On-site-camera-monitored secu-
rity channels will also be offered to MDU 
residents so they can identify visitors prior 
to entry. 

Construction issues and progress 
With so many people packed so closely 

together, and faced with an all-underground 
construction mandate in a city as old as 
Chicago, the network build will be difficult, 
time-consuming and expensive. It will also 
call for creative decisions to be made on the 
fly as the construction crews encounter myriad 
obstacles. 

The first stroke of brilliance was forging a 
deal with the Chicago Transit Authority to use 
the north-south rail supports and private right-
of-way to construct the fiber transport ring. 

But the rest will take incredible patience to 
get through the lengthy underground permit-
ting and mapping process. Working within the 
bounds of Chicago's political structure has 
been "nothing like any city I've ever worked 
with," notes Dave Divine, technical operations 
director. "Part of the challenge is simply find-
ing out who we have to talk to, whether it's 
Ameritech, ConEd, the CTA or someone else." 

Although 21st Century is using an outside 
contractor (Walsh Construction) to actually 
perform the build, it's using its own resources 
to design the network on the fly. "We're going 
to have to be creative," says Divine. For exam-
ple, the company is already looking at using 
existing coal and freight tunnels to pull fiber 
through. 

But that's only half the fun. The rest comes 
after the fiber has been pulled into the building, 
and they're faced with how to run coax cable 
50 floors straight up. "It's a real design night-
mare," understates Divine. "You don't really 
have system specs, you have building specs." 
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Who ARE these guys, anyway? 
You might not know them now, but if 21st Century man-

ages to carve its niche in Chicago and the other cities it 
intends to compete in, you'll be hearing from Milligan and 
crew often. 

Leading the charge, literally and figuratively, is founder, pres-
ident and CEO Milligan, who cut his teeth in the cable industry 
with The Walt Disney Company. At one point, Milligan headed 
Disney's regional operations 
over eight states, with responsi-
bility for sales, marketing, legal 
and financial activities, as well as 
personnel management. Milligan 
also managed the Kansas City 
corporate offices of Showtime 
and The Movie Channel. 

Milligan's right-hand man is 
Richard Wiegand-Moss, 21st 
Century's chief operating offi-
cer. Moss came to Chicago 
from Cincinnati, where he was 
VP of customer operations for 
Time Warner Cable's 200,000-
subscriber system. His respon-
sibilities included the call cen-
ter, management information systems, human resources, 
installation and service in that 3,500-mile, dual-cable sys-
tem. While in the Queen City, Moss managed the planning 
and construction of a 750-MHz hybrid fiber/coax rebuild. 
Moss also has experience with two other major MS0s, 

serving as general manager and COO of Tele-
Communications Inc.'s Chicago system and as a district VP 
of Continental Cablevision. 

21st Century's Chief Technical Officer and VP of 

Pictured in 21st Century's new headend are, from left, Steve 
Lee, Jay Carlson, Richard Wiegand-Moss. Glenn Milligan. 
John Brouse and CFO Ron Webster. 

Engineering is Jay Carlson, who spent the last several 
years as a senior member of the corporate engineering 
staff at Jones Intercable in Denver. While with Jones, 
Carlson had overall responsibility for engineering and tech-
nical operations for more than 350,000 subscribers in the 
eastern region of the country. 

Carlson helped deploy the first fully two-way interactive 
pay-per-view system in the Chicago area and helped engi-
neer and deploy the first interdiction system in the country. 

In addition, he helped design 
and review the innovative fiber 
topology used by Jones in 
Alexandria, Va. 

Carlson helped recruit long-
time Jones associate John 
Brouse to 21st Century, where 
he now serves as VP of net-
work operations. The 1996 win-
ner of the Polaris Award (given 
annually by CED, Corning and 
the SCTE to recognize innova-
tive use of fiber optic technolo-
gy), also helped develop 
unique fiber systems in both 
Broward County, Fla. and 
Alexandria, Va. Over his career, 

Brouse has deployed more than 30,000 miles of fiber. 
Rounding out the team is Stephen Lee, president of 

Broadband Internet and Data Services for the company. He 
comes to 21st Century from HyperSpace Networks, an 
Internet service provider, where he was national sales man-
ager. He has also served as director of sales for 
Metropolitan Fiber Systems' Datanet division and had key 
leadership roles with various divisions of Graph net Inc., a 
provider of value-added networking services. —RB 

Knowing that most network problems, 
including ingress and other noise impairments, 
come from the drop, the company is going to 
great lengths to treat the drop as its own, 
closed system. Therefore, nothing but quad-
shield cable will be used, along with more 
costly snap-in style F fittings. 

Installations and service calls 
Like s many other aspects of this 

Chicago network, technical operations had to 
be approached differently than most other 
systems, including nomenclature. For exam-
ple, there are no "installers" or "service 
techs;" instead, there are "customer service 
technicians." "They'll do it all," says Divine, 
whether it's video, voice or data service 
installation. A crew of four will ride around 
town in a "war wagon," which consists of a 
van chassis with an ambulance body placed 
on it. But instead of carrying injured people, 
these wagons will sport a curb-side door, 
four jumpseats, cages for the two-wheelers 

and a workbench, in addition to several bins 
of equipment. 

"With one guy driving and dropping the 
other guys off, he doesn't have to find a place 
to park—and the techs don't have to keep going 
back down to the truck to get more equipment, 
because they'll have everything they need with 
them," including about $20,000 in test gear to 
make sure the job was done correctly the first 
time, says Divine. 

In addition to having extensive technical 
knowledge, 21st Century intends to hire intel-
ligent and experienced front-line personnel and 
train them with more customer-contact skills, 
sales skills and technical expertise. 

"We're going to need intelligent technicians 
because, with this system, you don't just go 
out there and, for example, cut in a directional 
coupler, because you'll affect service to a 
whole building," says Divine "I think the day 
of the entry-level technician serving as an 
installer is over." 

Brouse concurs: "I've been mentally search-

ing for an answer to the question of what an 
entry-level technician is." 

Moving forward from here 
For all his concentration on Chicago, 

Milligan plans to spring-board into other areas, 
as well. In fact, he's already applied for fran-
chises in several Michigan cities, and wants to 
pass 3 million homes within eight years. All 
told, he plans to spend about $1 billion to con-
struct those networks. 

Clearly, Milligan and his crew are at risk. 
However, he's convinced that building the 
right network, and treating his customers the 
way he'd want to be treated, will cause him to 
succeed. 

"We have no margin for error, because we're 
going up against Ameritech, MFS and ICI, 
among others. But I'll take our position any day, 
because we control the services we're going to 
be providing. This project has no legacy ...The 
best technology money can buy is being brought 
to bear on the very first customer." ciED 
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• CABLELABS 

CableLabs giving 
Seeking echnology strategic allianeese 

ess flair 

By Craig Kuhl 

Strategic alliances are fast becoming THE 
business model of cable TV in the new millen-
nium, and recently, CableLabs added an excla-
mation point to that strategy with its request 
for information (RFI) to leading computer and 
consumer electronics companies. 

The RFI for "Open Cable," which asks for 
input regarding a new generation of interopera-
ble advanced set-top boxes, places CableLabs 
squarely in the engineer's seat as an agent for 
the cable industry in its search for the much-
needed partners needed to keep it competitive 
and profitable well into the next century. And 
the business of technology is where CableLabs 
will focus most of its attention. 
"We must look at the business perspective 

of Open Cable (and technology in general) 
and turn it around to the business/revenue 
side," says Dick Green, president and CEO 
of CableLabs. "The set of businesses (com-
puter, consumer electronics and cable TV) 
need each other—badly. The computer indus-
try needs connectivity for high-speed data 
that will sell the next generation of PCs, and 
we bring value to the party. In turn, we need 

their technology because the set-top box is 
becoming a computer. It's important we work 
together, because the bottom line is we can 
bring advantages to each other." 

Working in tandem with its current mem-
bership of 63 cable companies is CableLabs' 

Dick Green, president and CEO; and Jerry 
Bennington, senior VP of Internet 
Technologies, CableLabs. 
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mandate. As a non-profit research and devel-
opment consortium, it has been active in the 
lives of cable operators since 1988, develop-
ing new business using emerging and existing 
technologies. Yet, it now faces its most chal-
lenging, and perhaps rewarding, time. 

Forging alliances 
Digital video, Web TV. IP telephony ser-

vice, cable modems, MCNS/DOCSIS stan-
dardization and Open Cable are some of the 
key issues and projects being addressed at 
CableLabs, with each having its own special 
impact on the cable industry. And one of the 
most tenuous parts of the mandate is allying 
industries whose paths have rarely crossed 
before. Open Cable is an example. "The Open 
Cable requests have had a huge impact. They 
allow us a leadership role and to develop a 
business model for the computer and software 
industries. We can take the lead, and the door 
is open to help solve the problem of digital 
video and data services," says Green. 

Through one of those doors fies the com-
puter business, Green says, and an unexplored 
business opportunity of great magnitude. "The 
computer industry is very excited about Open 
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Computer gaming is expected to be a 
S1 billion industry by the year 2000. 

Cable. It looks at cable with its broadband 
pipeline as a way to get into more homes, and 
it doesn't take a lot of bandwidth to download 
programs. Plus, they are getting into more than 
the 40 percent of the homes they're in now." 

"Twitch" games, or computer games, is one 
opportunity Green insists is worth noting. "For 
about $2 per month (fee), you could have sub-
scribers playing against each other within a 
cable system. The cable industry hasn't paid 
attention to the gaming industry yet. We want 
to offer it as a business opportunity." 
According to Green, on-line gaming is expect-
ed to be a $1 billion business by the year 2000. 

Bits and bytes 
It's the cable modem, however, which has 

CableLabs' full attention. "It's what's driving 
the business," notes Green. "Digital and ana-
log have been the envy of competitors. Now, a 
second data network connects to a network 
and itself, and carries packet data. We can give 
IP telephone packets a 
priority, which is a 
huge advantage, and 
it has an @Home 
footprint, which any 
operator can connect 
with. That is the 
greatest platform to 
build a new business 
(on), and it's already 
in place," says Green. 

Building an ancil-
lary business using 
data as the driver is a 
good idea, according 
to Bruce L,eichtman, 
an analyst for the 
Yankee Group in Boston. However, cable's core 
business shouldn't be forsaken. "It's exciting 
(data-driven business) because it's going from 0 
to 60 and is an incremental new business, and 
cable hasn't had a new business in awhile. But 
if cable grows its core business by just small 
percentages, it can make more than it can with 
high-speed data. It must look at its core video 
business. Is it tapped out on pay-per-view and 

Key issues 
and projects 
now at 
Cab'nabs 

• OpenCable & 
SI strategic alliances 

• MCNS/DOCSIS 
standardization 

• Digital video 

• IP telephony 
service 

• Web TV 

premium services? If they take their eye off the 
ball and focus on new technologies rather than 
their core business, that's a mistake." 

Keeping several balls in play is a strategy 
being deployed by a growing number of cable 
operators, small and large. Moving the tech-
nology forward which will lead to new rev-
enue streams and profitability, however, is 
expensive, and has some speed bumps which 
CableLabs is addressing, according to Alex 
Best, senior vice president of engineering for 
Cox Communications. "The two most impor-
tant projects at CableLabs are standardization 
of MCNS cable modems and Open Cable. 
CableLabs has a tough task; it serves many 
masters with different priorities, and some-
times, conversations are difficult because they 
have to make everyone comfortable. But, the 
fact we have a facility like CableLabs is a real 
asset. They've performed some valuable R&D 
and are a centerpiece which gives a good per-
spective on the industry and its technology." 

CableLabs is also providing smaller opera-
tors with a new business perspective. "In the 
world of dramatically changing technologies, 
we don't have the wherewithal to keep up," 
says Ben Hooks, president and CEO of Buford 
Television Inc. "I can't experiment in my little 
towns with expensive modems. When we go 
into HITS (Headend In The Sky), that's an 
add-on business. But high-speed data is very 
different. That's a greater step for us. The 
application is a different business." 

Looking skyward 
Of all CableLabs' projects, digital HITS has 

had the most impact on Buford's business and 
will yield the best return, according to Hooks. 
"It was the most significant development. We 
are now benefitting from the technology (digi-
tal video compression) that led to HITS, which 
CableLabs initiated. The key is to generate 
enough cash to pay for the box, which is about 
$486, but the cost is coming down." 

HITS is also being turned on at other sys-
tems, including Southwest Missouri Cable, a 
small operator which has used the information 
available at CableLabs to its benefit. "It has 
helped us to make better decisions and to look 
at the future. Now, we are turning on our new 
headends for a 30-day beta test of HITS, and 
for the first time, we can stand toe-to-toe with 
our competition," says Dean Peterson, presi-
dent of the small operating company. 

Investing in advanced technologies such as 
high-speed data is very appealing, but may be 
out of reach for most smaller operators until a 
set of standards is developed. Says Peterson, 
"For small operators, it's not smart to invest 
hundreds of thousands of dollars in the Internet 

if there are no standards. So, we're waiting for 
MCNS standards, which will enable us to do 
things we can't do now. There are lots of peo-
ple beating down our doors for high-speed 
data. There's definitely a market there." 

What the small operators lack in resources, 
however, they make up in what Green calls 
"entrepreneurial zeal." "There are lots of good 
ideas from small operators, and most are ISPs, 
which gives them a new relationship with their 
customers. They know where their customers are 
and have a very nice entrepreneurial flow. It's 
hard for a big operator to do that. The big guys 
are building the scale. Now, we must find ways 
to bring the scale to the smaller guys," he notes. 

Web TV has become one of the top issues 
at CableLabs. 

HITS has quickly worked its way to the top 
of the scale, allowing smaller cable operators to 
compete with larger, better financed competitors. 
"As a concept, HITS allowed small operators to 
compete with DBS," says Green. 

CableLabs' task to broker technological 
deals among several disparate industries is a 
daunting one, and Green has no illusions about 
the organization's many challenges. "From the 
business side, it's the alliances and partner- • 
ships that will make these technologies work," 
he says. A recent example is CableLabs' dis-
cussions with local broadcasters. "We need 
their local programming, and we can give 
them access to billing for pay services. The 
business models show this as a win-win." 

Walking the technological tightrope with no 
net has enormous implications, which Green 
and CableLabs are well aware of. "Our techni-
cal initiatives and ideas come from many 
sources, and they work because we don't try 
and drive them. We listen, and must pick tasks 
and goals that apply to most members." 

Which future tasks and goals are chosen by 
CableLabs and its members could help set the 
course for a new set of standards and produce a 
whole new industry, a concept whose time may 
have fmally arrived. Concludes Peterson: "I wish 
CableLabs had been here 25 years ago." CIED 
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•  TESTING 

Bringing digital 
Enhanced headend services to 
maintenance, dart 4 

the headend 
By Linc Reed-Nickerson, Product 

Development Manager, TV/Communications 
Test Business Unit, Tektronix Inc. 
linc.reed-nickerson@tek.com 

Previous articles in this series have looked at 
optimizing a headend for traditional analog 
services. This final article will examine steps 

Figure 1: Simplified trellis diagram showing valid 
transitions. 

Current state 

Figure 2: Quadrature phase shift keying 
(QPSK) constellation diagram. 
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Next state 

to assure a smooth transition to digital with a 
minimum of problems for the subscriber. 
Generally, headends that are providing good 
analog performance will be "digital-ready." 

Digital service started appearing about 1990 
with digital music services. Later, the Sega 
Channel came on the scene with a different type 
of entertainment. 

These services differ in digital format. Music 
Choice, for example, uses quadrature phase 
shift keying (QPSK), which is robust and 
immune to most cable system problems. Digital 
Music Express and the Sega Channel use nine 
states of quadrature partial response (9QPR) as 
a modulation scheme. 9QPR can transmit the 
data in about one-quarter of the bandwidth as 
QPSK, but is less immune to noise, reflections 
and other system problems. In systems deploy-
ing DMX and Sega, operators have often found 
that work was required to achieve optimum per-
formance of these channels. 

Video services are digitally transmitted using 
64 QAM—that is, 64 states of quadrature ampli-
tude modulation. Presently, the SCTE Digital 
Video Subcommittee, chaired by Paul Hearty of 
NextLevel, is developing a set of standards for 
the industry. The transmission system uses ITU-

Figure 3: 64 Quadrature amplitude modulation 
(64 QAM) constellation diagram. 
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T J.83 Annex B, which describes a 64- and 256-
QAM system. In Europe, DVB has defined a 
standard for cable, called DVB-C. 

How a digital system works 
To better understand how to maintain a digi-

tal system, it is important to have an under-
standing of how it works. 

The baseband digital signal goes through 
conditioning and error handling processes in the 
modulator. First, the data passes through a ran-
domizer to assure that the RF signal has a flat 
spectrum. The randomized signal then goes to a 
Reed-Solomon encoder which works with the 
decoder in the receiver to provide error correc-
tion of short, bursty errors. Reed-Solomon cod-
ing adds extra bits that allow the decoder to cor-
rect some missing bits that may have been cor-
rupted by short noise bursts. Noise bursts could 
be encountered that are too long for the Reed-
Solomon to correct, so, after Reed-Solomon 
encoding, the data is interleaved. 
An interleaver mixes up the order of the data 

sequence. Simply stated, the data is in sequential 
order entering the encoder (interleaver), i.e. al, 
a2, a3, bl, b2, b3, cl, c2, c3. After interleaving, 
the data order would look like this: al, bl, cl, a2, 
b2, c2, a3, b3, c3. A noise burst long enough to 
corrupt the bl, b2, b3 sequence would cause the 
loss of all "h" data, which Reed-Solomon could 
not reconstruct. In the interleaved example, the 
a2, b2, c2 bits would be lost, but two each a, b, 
and c bits would be preserved, leaving enough 
data for the Reed-Solomon decoder to correct the 
error. In the real system, the data sequences, of 
course, are much longer. A deinterleaver is used 
in the receiver before the Reed-Solomon decoder. 

In much of the rest of the world, TV channels 
are 8 MHz wide, and the coding just described is 
all that is required to be DVB-C compliant. In 
the U.S. and countries with 6 MHz channels, an 
additional coding/decoding stage is used to carry 
the same payload in the narrower bandwidth. To 
accomplish this, the modulator uses Trellis 
encoding, which is sometimes referred to as con-
volutional encoding. Viterbi decoding is used at 
the receiver (set-top box). 

Trellis coding achieves gain without band-
width expansion. This would appear to violate 
the basic principle of the amount of data that can 
be transmitted in a given bandwidth (Shannon's 
Law). What is actually happening is called "cod-
ing gain." The tradeoff is in decoder complexity. 
A few years ago, trellis coded modulation was 
far too expensive to use in consumer products. 
With trellis coding, the minimum distance 
between points on the constellation that are like-
ly to be confused is increased, but without 
adding power. This is done by an encoder where 
each incoming bit produces two bits at the out-
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He Did It All Himself.. 
2 sausage pizzas, a six pack, and hooked-up his own cable TV. 

We don't even know his name, but we know his method of operation. He can cost your company 
thousands in lost revenues, not to mention the fact he offered to hook-up his brother-in-law 
this weekend. 

Cable Leakage Technologies has been in the RF leakage detection business for over 6 years and 
Wavetrackers have patrolled millions of miles of cable all over the world. Wavetracker boasts positive 
identification, 2-5 meter accuracy and one step prioritization. And all of that because CLT invented the 
original Wavetracker...it's that simple. 

Now the New Wavetracker makes it even simpler...but it doesn't come with pepperoni. 

All New: 
• Trilithic Channel Tag Ready • 2-5 Meter Positional Accuracy • Windows Based 
• One Step Processing • All New Hard/Software • Solid State Memory • Upgraded Digital Mapping 

Standard: 
• Work Order Creation • Quality Control • Proof • Quarterly Monitoring/Comparison • Archiving 
• Time Management • GPS Tracking 

To some people. accuracy and 
consistency are worth it...an original. 

THE NEW WAVETRACKER 

C LT CABLE LEAKAGE TECHNOLOGIES 
1200 Executive Drive, Suite 136 

Richardson, Texas 75081 
800.783.8878 • 972.907.8100 



• TESTING 

put, but with a finite number of combinations 
output. Transitions between some states is not 
possible. The decoder can recognize these states. 

The distance between points of the constella-
tion with the state changes is maximized (ham-
ming) to increase the likelihood the symbol will 
be correctly decoded in the presence of noise. The 
simplified trellis diagram, which looks a bit like 
the garden trellis from which the coding scheme 
got its name, illustrates the possible transitions. 
Figure 1 shows a simplified Trellis diagram. 

The complement to the trellis encoder is the 
Viterbi decoder. The Viterbi decoder looks at a 
number of trellis transitions and is able to recog-
nize an invalid transition. It is like listening to 
music in which a "sour" note is identified, and an 
accomplished musician can most likely replace 
the note with a correct one. 'Viterbi decoding 
works in a similar manner. A Viterbi decoder can 
be referred to as a maximum likelihood decoder. 

A look at modulation schemes 
Analog video deals with only amplitude 

modulation; the color subcarrier has both 
phase and amplitude modulation. Since 1995, 
cable operators have been required to make 
FCC color tests because problems in the mod-
ulator can cause signal distortion. There are a 
number of similarities between distortion of 
the color subcarrier and a digital signal. 

The analog color subcarrier, QPSK and QAM 
all use amplitude and phase information to trans-

Figure 4a: Signal level meter display of digital vs. analog signal 
level and desired-to-undesired ratio. 
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Figure 4b: 
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port data. QPSK, shown in Figure 2, is rather 
simple, using a constant amplitude with the data 
transmitted using four different phase angles. A 
64-QAM signal, Figure 3, uses eight different 
amplitudes and multiple phase angles. A system 
problem that causes nonlinear response, noise or 
an interfering signal can distort the desired signal 
to the point it will no longer be reliably decoded. 

From this description, many assume that 
most of the impairments are likely to happen 
in outside plant. This is correct. But, keep in 
mind that, unlike analog services, digital ser-
vices don't degrade gracefully. They fall over 
the cliff. Subscribers either have a near perfect 
picture or no picture at all. With a digital sig-
nal, just as with an analog signal, distortion 
accumulates. It is important to be certain the 
signal is leaving the headend with a minimum 
number of impairments. 

And now for testing 
At the headend, as well as in the field, there 

are certain measurements that can provide a good 
indicator of system health. Just as in working 
with analog, the most important adjustment for 
digital is levels. Many of the newer signal level 
meters will measure both analog and digital sig-
nals. However, be certain that the signal level 
meter is properly set up for the digital signal of 
interest. Digital signal levels are set 7 dB to 10 
dB below those for analog signals. 

With analog signals, the key interest is in the 
peak power of the carriers. 
With digital, you measure 
average power. Just as with 
analog, it is of the utmost 
importance that signal levels 
be set correctly, and that the 
ratio of analog to digital be 
maintained. With digital sig-
nals, it is also important to be 
certain the proper level is set 
from the satellite receiver 
decoder to the modulator. 

Cable lengths are another 
issue. With analog, you can 
have relatively long runs of 
coax with minimal signal 
degradation. With the digital 
signal, long runs will cause 
roll off of the higher frequen-
cies encountered with the 
digital signal and will result 
in degraded performance. 

The common measure-
ments for analog signals are 
carrier-to-noise, composite 
second order (CSO) and 
composite triple beat (CTB). 
For digital signals, intermod-

Figure 5: 64 QAM constellation diagram 
showing I/O phase error, 1/0 amplitude 
imbalance and I/Q phase jitter. Typically 
caused by modulator failure. 
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ulation products (CSO and CTB), noise and 
ingress are combined in a single measurement 
called "desired to undesired" (D/U). D/U pro-
vides a single figure of merit number for all 
interference to the digital signal. Figure 4 shows 
the readout of a signal level meter displaying 
signal levels and D/U. 

Once digital services have been installed and a 
digital signal level meter (SLM) has been used, 
to be sure the levels have been set correctly, use a 
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•  RETURN PATH 

easuring return 
Am= system 
performance 

By Greg Davis, Network Specialist, 
Philips Broadband Networks Inc. 
gdavis@pbni.attmail.com 

When many of today's broadband networks 
were designed, transporting analog and digital 
downstream signals to the subscriber was the 
top priority. Deploying interactive services, 
like telephony and high-speed data transport, 
means that operators must now consider the 
impact of transporting more sensitive signals 
on a return path they either expected to use for 
convertor traffic, or never planned to use at all. 
Among the issues which system operators 

and designers must now consider are: 
Vthe effect of carrier-to-noise (CNR) require-
ments on bit error rate (BER), 
Vthe effect of noise and ingress accumulation 
on performance requirements, and 

Table 1: CNR vs. BER for QPSK at 1 Mbps. 

Error rate in time CNR (dB) BER 

17 10 E -4 100 errors/sec. 

19 10 E '6 1 error/sec 

20 10 E -8 1 error/100 s . 

21 10 E "1° 1 error/3 hours 

22 10 E -12 1 error/100 days 

Figure 1: The operating window. 
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clipping 
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Caused by noise 
(-- 

- Thermal (white) 
- Sporadic events like ingress 

Vthe impact of installing network termina-
tion devices on performance requirements 
and the 2,000 homes-per-node architecture 
currently in place. 
VThe effects of sporadic noise vs. Gaussian 
noise on BER, and 
Vclipping limits vs. BER. 

This article examines the first three items, 
offering some guidelines for return path 
design that will help operators plan for the 
introduction of new services. 

Higher performance requirements 
Providing interactive services like tele-

phony and high-speed data means stepping 
up the performance requirements for the 
return path. Why? 

First, although set-top traffic is vulnerable 
to noise, this vulnerability is not "real-time" 
sensitive. Most interactive boxes use tele-
phone return, for which real-time is critical. 

Second, noise and ingress accumulate 
through a system, and in the reverse, converge 
at first the node and then at the headend. When 
determining return path capabilities, operators 
and designers need to consider both BER and 
CNR performance, as well as operating win-
dows for return amplifiers and transmitters. 

In order to transport high-speed data and 
telephony services on the return path, opera-

tors and designers must consider 
the minimum acceptable bit error 
rate (BER), or the number of bit 
errors per second, that still 
allows the application to work. 
Then, operators and designers 
must consider the CNR (carrier-
to-noise ratio) required to pro-
vide the desired BER. Table 1 
shows how error rates for QPSK 
correspond to CNR. 

Forward error correction can 
usually be maintained if the BER 
is less than 10-6. Hence, for most 
systems, BER should be no less 
than 10-6, with 10-8 being the most 
desirable, which corresponds to a 

combined CNR at the headend of 19 dB to 20 
dB for QPSK data in a white noise environ-
ment. A T-1 rate QPSK channel occupies 1.4 
MHz of bandwidth. 

Achieving a 20 dB CNR in a white noise 
environment is practical and can be achieved. 
In practice, however, return paths will also 
experience other events like ingress in the RF 
plant and sporadic noise in the optical path. 
The reality is that real-world environments are 
not white noise environments. Planning for 
these events is difficult, but system operators 
and designers must still keep them in mind 
when building networks. 

Noise in the return path comes from a mul-
titude of sources, converging first at the node 
and then the headend. This phenomenon is 
known as the funneling effect. When deter-
mining the CNR of a specific return path/link, 
first calculate the CNR for each section of the 
return network (fiber link, RF section and net-
work interface units). 

The standard formula for calculating CNR 
for one amplifier (forward direction) is: 

59 - NF + Input level 

where 59 represents thermal noise for NTSC 
systems with 4.2 MHz bandwidth/channel. 

This article deals specifically with T-1 rate 
QPSK, which is 1.4 MHz wide. Hence, we 
need to find the thermal noise figure for a 1.4 
MHz/channel. 

(4.2 thermal noise for 1.4 MHz/ch = 59 + 10 log 

59+4.77=63.8 

Then, substitute the 63.8 for the 59 in the stan-
dard CNR formula. 

To determine the CNR for an entire return 
HFC system, combine the CNR numbers 
according to the formula below. 

Total - -CNR I CNR - 10 log 10  lo +10-CNR2) 10 

where: 

CNRTotal = Carrier/noise ratio at the headend. 
CNR = Carrier/noise ratio of the optical link 

between the node and the headend. 

CNR2 = Carrier/noise ratio of the RF return 

path to the node. 

'Note: Sensitivity of the return system to changes in 
temperature will alter noise performance. These calculations 
assume an ambient temperature of 20*C. Depending on the 
environment in which the system resides, the system designer 
also has to consider thermal variations and the effect 
temperature changes have on signal levels. 
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Avoiding gridlock 
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By Mark Laubach, Chief Technical Officer, 
Com21 Inc. laubach@com21.com 

The deployment of high-speed data services over all-coax 
and hybrid fiber/cou (HFC) networks has always been 
anticipated to follow a relatively straightforward imple-
mentation strategy. However, recent industry experience 
deploying cable modem termination systems (CMTSs) has 
uncovered an unforeseen and challenging system engineer-
ing issue when deploying new services over HFC systems. 

The problem is a mismatch in CMTS upstream "ports" 
to the large number of return path "ports" on HFC sys-
tems. Adding more CMTS upstream ports places an oper-
ator in an undesirable upfront capitalization situation 
because the upstream costs would be well beyond the rev-
enue stream during initial sparse deployment. This article 
illustrates the engineering problem that has been discov-
ered and suggests how to avoid spending too much money 
before the subscriber revenue stream is in place. 

The incremental growth story 
In general, there are two engineering and business rules 

to follow when deploying high-speed data services on all-
coax plants: first, the new service must be available to any 
and all subscribers in the headend serving area, typically a 
city or collection of adjoining towns; and second, the busi-
ness model for deployment must incrementally add high-
speed data CMTS equipment in concert with subscriber 
demand (capacity) and the associated gains in revenue. 

All-coax cable television distribution plants are well-
suited to the deployment of high-speed data services in 
that there are one to few downstream distribution coax 
trunks leaving the headend, and there are one to few 
upstream coax trunks entering the headend. For initial 
deployment scenarios, a single downstream transmit chan-
nel (e.g. single 64-QAM 30-Mbps digital data channel) 
can service the entire all-coax cable plant by distributing 
the same downstream signal to all downstream trunks. 

Similarly, one or more CMTS upstream channels can 
share the same CMTS upstream port, which can also be 
coupled to more than one upstream trunks via an RF com-
biner. One or more upstream data channels can be sup-
ported by the CMTS gear, each separated by frequency. 
An upstream port is the F-connector which makes the 5-
42 MHz upstream spectrum available to the CMTS gear. 

The use of an RF combiner in the upstream to com-
bine several trunks into one port is of limited use 
because the known noise funneling problem raises the 
noise floor at the port. The rise in noise floor is a com-
bination of both background system thermal noise and 
of externally generated ingress noise. 

These noise sources collectively form the impairment 
noise that must be overcome by the upstream data channel 
for any interactive service, including high-speed data ser-
vices. impulse PPV and others. The number of upstream 
trunks that may combined is chiefly limited by the noise 
characteristics of the return plant. Some all-coax return 
plant trunks may be noisier than others. 

Initial deployment of high-speed data services on all-
coax plants can typically be accomplished using one 
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Figure 1: HFC network architecture 
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demodulator (demod) card 
to the CMTS. When more 
downstream capacity is 
needed, the cable operator 
can add a downstream 
channel or purchase a new 
CMTS box. 

There is a large differ-
ence between fixed- and 
flexible-scale CMTS sys-
tems. With a fixed configu-
ration, the operator must 
recombine upstream trunks 
into as few ports as possible 
to avoid having to purchase 
a large number of fixed-
scale CMTS boxes. With a 
flexible configuration, each 
upstream channel may be 
connected to a different 

upstream trunk, eliminating any need for the 
recombination of trunks. This has two benefits: 
first, the cost of an additional upstream channel 
is generally less than the cost of a fixed configu-
ration CMTS box; and the noise floor is reduced 
at the upstream port, making the operator free to 
distribute to trunks and combine upstream trunks 
with a flexible scale system. 

At some point in the growth of service 
deployment, more downstream capacity will be 
required to meet subscriber demand. In a fixed-
scale CMTS, a new downstream channel is 
required for every upstream channel added and 
vice versa, regardless of whether the downstream 
or upstream channel capacity has been filled by 
demand. In a flexible-scale CMTS, the relation-
ship of the downstream channels to the upstream 
channels within a single CMTS box are separate-
ly scalable, allowing the addition of downstream 
or upstream channels to follow demand. 

In addition, this flexible scalability allows for 
capital expenditures to more closely match rev-
enue growth, and also allows for noise impair-
ment to be better controlled by use of more 
upstream ports per downstream channel. This lat-
ter point is very important in that the cable oper-
ator has much more flexibility in managing the 
recombination of upstream trunks and subse-
quent noise funneling issues. 
When the downstream channel capacity has 

been exceeded, and not enough RF spectrum is 
available in the cable plant, the operator has the 
option of upgrading the plant to HFC. The 
upgrade will produce more upstream and down-
stream trunks. In an incremental HFC upgrade 
scenario, the operator has the option to do 
upgrades only where high-speed data capacity is 
needed, i.e., where the active subscribers and 
revenue are coming from. Upgrading the entire 
plant to HFC is not required. 
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Another option is to postpone the HFC 
upgrade for as long as possible. When ingress 
noise management is a motivation for 
upgrades, the cable operator has the ability to 
manage the noise. Options include keeping the 
plant tuned, using high-pass 
filters, or using more sophisti-
cated, soon-to-be-available and 
affordable, intelligent switch-
ing filters. Combinations of 
these tools allow the cable 
operator to increase revenue 
growth before spending capital 
to upgrade the plant. 

The cable modem handling 
capacity of CMTS equipment is 
also an issue and affects how 
and where cable operators must 
grow capacity to meet demand 
and capital spending. Some 
thoughts on how to get the most 
out of CMTS equipment are: 
use the highest available modu-
lation available in the down-
stream and the upstream (i.e. 30 
Mbps 64 QAM in the down-
stream, 2.56 Mbps QPSK or 
greater in the upstream); use 
FEC (forward error correction) 
on the downstream and 
upstream as bit errors reduce 
the number of modems supportable by the chan-
nel; use the data channel effectively by looking 
for superior performance and low delay; and use 
flexible-scale CMTS systems only, avoiding 
fixed, one-to-one scale CMTS systems. 
An ideal world for high-speed data service 

deployment, business and growth is to upgrade 

to HFC only after having established a revenue 
stream from high-speed data penetration. 
Because the world is not ideal, new high-speed 
data services must be deployed on existing all-
HFC plants. The issue that arises is the match-

Figure 2: Return aggregation: example 

The following example illustrates the return 
port abundance problem. Assume a small, 
20,000 homes-passed plant is converted to all-
HFC with a node size of 500 homes passed. 
This yields 40 separate returns. Assume that 
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ing of CMTS upstream ports to the large num-
ber of cable plant upstream ports. The number 
of return ports is a direct function of node size 
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ity to recombine upstream trunks is directly 
influenced by thermal noise issues of return 
path lasers and by ingress noise management. 
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have supported the entire previous all-coax 
plant, nine additional boxes are now required. 

With flexible-scale CMTS equipment, one 
box is required, provided it supports 10 
upstream return ports. The one box might have 
supported the previous all-coax plant and just 
rolls over to support the new HFC plant. Capital 
may be needed to purchase additional upstream 
channel demodulator support for the CMTS. 

Smaller node sizes increase the number of 
upstream return trunks. In the above example, 
if the node size was 2,000 homes passed 
instead of 500 homes passed, then the number 
of returns trunks would have been 10, not 40. 
Ten return trunks could be recombined into 
three upstream return ports. 

The port mismatch problem gets worse with 
larger systems. A typical 50,000- or 200,000-
homes-passed system greatly multiplies the num-
ber of upstream return ports. In the 20,000-home 
example, a system which passes 200,000 homes 
has 10 times the number of return trunks (i.e. 

Figure 3: Recommendations for all-coax plants 

ing area until such a time as when demand 
exceeds the capacity of that single channel. 

Recombining return trunks at a greater ratio 
than four-to-one causes noise funneling contribu-
tion and reduces the carrier-to-noise ratio below 
a 25 dB margin at the upstream return port. This 
ratio is being used by several cable operators. 
Converting the upstream lasers from FP to direct 
feedback (DFB) lasers allows the upstream 
return trunks to be recombined at a ratio of up to 
10-to-one, which is attractive. If the plant cur-
rently has FP lasers, the cost differential to go to 
DFB is substantial, and in most cases prohibitive. 
A high noise floor interrupts all upstream 

modulation schemes in an HFC plant. The 
ability to recombine upstream return trunks is 
limited by the lowest capable interactive ser-
vice; for example, impulse pay-per-view, inter-
active two-way node management protocols, 
etc. The recombination problem affects more 
than just high-speed data services for Internet. 

Solutions for the initial sparse deployment 
scenario are few. Either 
buy sufficient CMTS 
equipment to cover the 
upstream return ports, or 
look into solutions that 
recombine data but do 
not recombine noise. 
Look toward CMTS 
solutions that support a 
large number of 
upstream return ports per 
downstream port. 

• Hold ciff HFC upgrade for as long as possible: 

- Use better modulation techniques: efficiency, robustness. 

- Use CMTS solutions that support flexibility for changing plant. 

- Go back to looking at filters, especially active filters. 

- Plan on using same CMTS equipment after upgrade as before. 

• Know where the service is before committing to an upgrade: 

11
°nI -yupgrade plant where there is service demand. 

11111- 

400!). Recombination yields 100 return ports, 
which is still a large number of ports that must 
be supported by CMTS equipment. 

The design goal for node sizes for HFC plants 
is on the order of 500 HHP. This goal is still 
valid in light of this port mismatch problem; 
however, it is difficult to support in initial 
deployment of interactive services. A better idea 
would be to start with 2,000 HHP or 4,000 HHP-
sized nodes, while laying sufficient fiber to 
downsize to 500 HHP per node in incremental 
steps, as service demand and revenue grow. 

Initial sparse deployment problem 
Recall that service must be made available to 

the entire serving area. From the previous exam-
ple, the worst subscriber support scenario would 
be one sub per upstream return port. The avail-
able revenue from 100 subscribers is not suffi-
cient to purchase CMTS equipment with 100 
upstream return channels. Note that in this sce-
nario, one downstream data channel is sufficient 
to supply services to any subscriber in the serv-

Summary 
A port mismatch prob-

lem exists when deploying high-speed data ser-
vices on new HFC plant. This problem results in 
the economic reality that more CMTS boxes must 
be purchased than the initial sparse subscriber 
capacity requires, or the revenue stream comfort-
ably allows. Upstream trunk port combiner tech-
niques that recombine high-speed data streams 
but do not recombine noise impairments are both 
clearly and desperately needed in the industry. 
When available, these devices and techniques will 
help cable operators better match capital growth 
with revenue growth in the initial deployment of 
high-speed data services on HFC systems. 

This article suggests holding off doing HFC 
upgrades for as long as possible, using tech-
niques for managing noise impairments, such as 
high pass filters or newer technology intelligent 
switching filters. When upgrading to HFC, do so 
in an incremental fashion by only upgrading 
plant where there is a service demand and a rev-
enue stream. Start with large node sizes and then, 
if needed, incrementally decrease toward 500 
HHP as service and revenue increase. CED 

STATEMENT OF OWNERSHIP, 
MANAGEMENT AND CIRCULATION 

(Required by 39 U.S.C. 3685) 

I. Title of Publication: CED 

2. Publication No.: 330-510 

3. Date of filing: October I, 1997 

4. Frequency of Issue: Monthly except twice 

in May 

5. No. of Issues Published Annually: 13 

6. Annual Subscription Price: $54 

7. Complete Mailing Address of Known Office of Publication: 

825 7th Avenue, New York, NY 10019. 

8. Complete Mailing Address of the Headquarters or 

General Business Office of the Publisher: 825 7th Avenue, 

New York, NY 10019. 

9. Full Names and Complete Mailing Address of Publisher, 

Editor and Managing Editor: Rob Stuehrk, 603 S. Cherry St., 

Suite 400, Denver, CO 80222; Roger Brown, 600 S. Cherry St., 

Suite 400, Denver, CO 80222; Dana Cervenka, 600 S. Cherry 

St., Suite 400, Denver, CO 80222. 

10. Owner: Chilton Company, a subsidiary of Reed Elsevier Inc., 

825 7th Avenue, New York, NY 10019. Stockholders owning or 

holding one percent or more of total amount of stock: none. 

11. Known bondholders, mortgagees and other security holders 

owning or holding 1 percent or more of total amount of bonds, 

mortgages or other securities: none. 

12. Tax status: For completion by nonprofit organizations autho-

rized to mail at special rates. The purpose, function and nonprofit 

status of this organization and the exempt status for Federal 

income tax purposes has not changed during preceding 12 months. 

13. Publication Title: CED 

14. Issue Date for Circulation Data Below: September, 1997. 

IS. Extent and nature of circulation: 

Average No. Copies Actual No. Copies 

Each Issue During of Single Issue 

Preceding 12 months Published Nearest 

to Filing Date 

A. Total No. Copies 

(Net Press Run)  26,358  

B. Paid and/or Requested Circulation 

I. Sales through dealers and carriers, street vendors 

and counter sales  

2. Paid or Requested Mail Subscriptions 

  22,819  

C. Total Paid and/or Requested Circulation 

(Sum of I5B( I) and 158(2)1 

  22,819 

D. Free distribution by mail 

(samples, complimentary 

and other free)  883 

E. Free Distribution Outside the Mail 

1   819 

E Total Free Distribution 

(Sum of I5D and 15E)  2  702 

G. Total Distribution 

(Sum of I5C and I5F)   25,521 

H. Copies Not Distributed 

I. Office use, leftovers, spoiled 

2. Returns from News Agents 

27,100 

o 

22,970 

 22,970 

I  005 

2  295 

3  300 

26,270 

837 830 

I. Total (Sum of I5G, 15H(I) and 15H(2)I 

  26358 27,100 

J. Percent Paid and/or Requested Circulation 

(15C/I5Gx100) 89.41%  87.44% 

16. Publication of statement of ownership. Publication required. 

Will be printed in the November, 1997 issue of this publication. 

William G. McGarr); VP/Group Publisher Oct. 1. 1997 

94 CED: COMMUNICATIONS ENGINEERING & DESIGN NOVEMBER 1997 



CEE) PRODUCT SHOWCASE NOVEMBER 1997 
R
e
a
d
e
r
 S
e
r
v
i
c
e
 4
5
 

MZ 

PRODUCT/SERVICES 
SHOW.1 E 

CED Product/Service Showcase off 
equipment and services available in the broa 

marketplace. Many of these will be feature 
upcoming industry shows. 

Each showcase features a reader servic 
Additional information is available FREE by sum 

completing the reader service card located 
between pages 98-99. Make the most of this 

special service by making your request NOW! 

Iderferenge! 
Eliminate Out-of-Band 

Interference at your 

C-Band Receive Antenna 

The model 7892 handpass 

filter suppresses interference 

caused by radar systems. 

For more information on 

interference filters for C & 

Ku-Band, request our catalog 

TVRO Vol. I No. 4. 

For more information on 

Cable Television Filters 

Microwave Filter Company 
6743 Kinne Street 
East Syracuse, NY 13057 
E-MAIL: ntic@ras.com 

request 

Cable Catalog Vol. 1 No.4 

Toll Free: 800-448-1666 
(315) 438-4700 

Toll Free Fax: 888-411-8860 

ne 

• 

vv. - 
A/V RELAY PANEL 
MODEL R-165 

on 
NV RELAY FRIRAI 
11."113:1111•1111•1112•31/ 

MDImagf—. rel.« 

.4 Balanced AUDIO-FOLLOW-VIDEO Switches 
.Stereo Audio or IF/RF to 750MHZ 

.Control by Contact Closure or RS485 

OPTIONAL SWITCHWARE Software 
.Windows Like User Interface 

.Address up to 32 R-165 panels 
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PEOPLE 

Borchert 

People on 
John Mulcair has been named president 

and chief operating officer at Alpha 
Technologies. Mulcair comes to Alpha with a 
diverse background in the aerospace, electron-
ic security, and high-tech battery and UPS 
industries. As part of his new position, he will 
become a member of the company's newly-
formed executive committee. 

Riser-Bond 
Instruments has 
announced a change 
in management. 
Marshall Borchert 
has become chief 
executive officer. He 
has served as the 
company's president 
since its inception in 
1981. 

Walter "Duff" 
Campbell II has been 
appointed as the com-
pany's new president. 
Campbell joined 
Riser-Bond in 1982, 
and served most 
recently as vice presi-
dent for sales and 
marketing. 

CableLabs has 
named Christopher 

Campbell Lammers as chief 
operating officer. Most recently, he was presi-
dent and CEO of Western Communications, a 
cable MS0 serving 330,000 subscribers. He 
holds a law degree from the University of 
Chicago Law School and a bachelor's degree 
with distinction in psychology from Stanford 
University. 

Greg Bicket has been named chief operat-
ing officer at Online System Services (OSS). 
A 20-year veteran of the cable industry, Bicket 
has held a number of positions, including two 
years as CEO for TCI Argentina. He subse-
quently worked for TCI's International Group, 
TINTA, in Chile, Brazil, Venezuela and 
Mexico. He holds a Master of Business 
Administration from the University of 
Phoenix at Denver and a bachelor's in finance 
from the University of Illinois. 

TV/Corn International Inc., a subsidiary of 
Hyundai Electronics, has announced the 
appointment of Jeff Wallin as president and 
CEO. He succeeds Bob Luff, who was recent-
ly named as vice chairman of the TV/Corn 

Pogge 

Wallin 

the move 
board of directors. 

Since September 
1996, Wallin has 
served as the compa-
ny's vice president of 
marketing and sales. 
Previously, his work 
included senior posi-
tions at Snell & 
Wilcox, General 
Instrument (now 
NextLevel Systems), 

and Teledyne Ryan Electronics. 
ADC Telecommunications Inc. has 

announced the promotion of Robert Switz to 
the position of senior vice president and chief 
financial officer. In his new position, he will 
be responsible for all financial, legal, informa-
tion systems and facilities groups. 

Switz first joined ADC in January 1994 as 
vice president, chief financial officer. Prior to 
that, he was employed for six years by Burr-
Brown Corporation, where he served as chief 
financial officer and director for ventures and 
systems business. He holds a B.S. in market-
ing/economics and an M.B.A. in finance. 
ADC has also announced the appointment 

of Frank Little as vice president of engineer-
ing for the Broadband Communications 
Division. He joins the company after having 
served most recently as Antec's vice president 
of strategic planning for its Actives Division 
of the Network Technologies Group. In his 
new ADC position, Little will oversee the 
development of all digital and broadband lin-
ear fiber transmission products. 

In another promotion, Jack Pogge has been 
named president and chief operating officer for 
CSG Systems International Inc. He has also 

been appointed to 
CSG's board of direc-
tors. Most recently, he 
served as the compa-
ny's executive vice 
president. 

Prior to his current 
assignment, Pogge 
served in various 
executive positions, 
including vice presi-
dent of corporate 
development for US 

West Inc., vice president and general counsel 
at Applied Communications Inc., and as a 
partner in the law firm of Richards, Riekes, 

Ginsburg 

Brown & Zabin, P.C. He holds a bachelor's 
degree in business administration-finance 
from the University of Houston and a juris 
doctorate degree from the Creighton 
University School of Law. 

Rifkin & Associates Inc. has announced a 
series of appointments to its corporate staff. 
Lee Clayton has been named vice president of 
marketing, where she will evaluate each R&A 
system's current product offerings, prices and 
overall marketing and communications strate-
gy. Al Fosbenner steps into the company's 
vice president-controller position. Most recent-
ly, he was vice president of finance for 
Interactive Television Network. In his new 
position, Fosbenner will oversee the day-to-
day accounting activities of R&A. 

Elizabeth Suarez has joined R&A as its 
director of new business development. She 
will be responsible for identifying and obtain-
ing commercial and residential accounts for 
non-traditional cable services (e.g., data trans-
mission, Internet access, telephony, etc.). 
Patrick McDonough has been named to the 
newly-created position of director of engineer-
ing. He comes to R&A from United 
International Holdings, where he served as 
vice president of engineering. 

The Jones Internet Channel has named 
James Ginsburg as chief technology officer 
and executive vice president. During his 25-

year career, he has 
spent 15 years work-
ing with Jones 
International sub-
sidiary companies. In 
his new position, 
Ginsburg will help 
manage the rollout of 
the company's high-
speed Internet and 
content product 
launches in cable tele-

vision systems. He comes back to Jones after 
having served most recently as vice 
president/advanced information technologies 
for Tele-Communications Inc. 

Antec has announced that Jack Bryant, 
formerly senior vice president and president 
of its Digital Systems Division, has been 
promoted to executive vice president-sales 
for Antec Network Technologies. Bryant has 
18 years of technical sales and marketing 
experience and has been with Antec since 
1991. 
Columbine JDS has announced the promo-

tion of Mark Eagle to senior vice 
president/director at its headquarters in 
Golden, Colo. Previously, he was vice presi-
dent and general manager of the company's 
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Flatow 

Thompson 

New York office. In his new role, he will take 
responsibility for development of the compa-
ny's product development and testing, as well 
as special development projects. 

Harmonic Lightwaves Inc. has announced 
the appointment of 
two new executives. 
Kirk Flatow has been 
named vice president 
of international sales. 
Most recently, he was 
vice president of busi-
ness development at 
Flextronics. Prior to 
joining Flextronics, 
Flatow was founder of 
nChip, a semiconduc-

tor packaging company later acquired by 
Flextronics. 

Harmonic also announced that Ed 
Thompson has been named as vice president 
of new business development. He comes to the 

company from 
Hyundai Electronics 
America, where he 
served most recently 
as executive director 
for business develop-
ment. In his new posi-
tion, Thompson will 
be responsible for 
expanding Harmonic's 
business into new 
areas of the fiber optic 
and digital video mar-

kets, as well as investigating and developing 
new opportunities for the company within the 
communications industry. 

NextLevel's Broadband Networks Group 
has announced a number of executive promo-
tions and the creation of a dedicated cus-
tomer accounts position. Geoffrey Roman 
has been named senior vice president and 
general manager for sales and support. A 15-
year company veteran, Roman was most 
recently senior vice president and general 
manager of the company's 
Telecommunications Strategic business unit. 
In his new position, he will be responsible 
for worldwide sales and customer accounts. 

In other NextLevel promotions, Matthew 
Aden has been promoted from vice president, 
international sales and support to senior vice 
president for worldwide sales; Charles 
Dougherty has moved from vice president of 
marketing for the Transmission Network 
Systems business unit to vice president for the 
company's newly-created customer accounts 
function. This division-wide service organiza-
tion will integrate all aspects of customer ser-

Holmes 

vice, field engineering, technical response, 
customer training and NETAdvantage profes-
sional services. 

In addition, NextLevel has announced the 
appointment of Ed Ebenbach as vice presi-
dent, logistics and project management. He 
will have responsibility for worldwide logis-
tics and will lead the company's efforts to sup-
port TCI's digital deployment projects. 

Scientific-Atlanta Inc. has selected David 
Levitan, a nine-year S-A veteran, to lead a 
new management team to bolster the compa-
ny's ability to develop, deliver and market 
SkyRelay interactive satellite data VSAT 
products. As vice president of satellite data 
networks, Levitan will head a team comprised 
of directors and managers in research and 
development, systems engineering, finance, 
product marketing, program management, ser-
vice quality and human resources. In addition, 
S-A's Network Operations Center, which 
monitors and supports U.S. and international 
VSAT customer networks, is also under 
Levitan's direction. 

Time Warner's Excalibur Group has 
announced a number of new hires and promo-
tions in its business development, technical 
and marketing groups for its broadband on-line 
service, Road Runner. Cathy Talmadge has 
been named vice president, affiliate develop-
ment in the Business Development depart-
ment; William Nazaret has been appointed 
vice president of Internetworking products; 
and Paul Hart has been selected as director of 
operational support engineering in the compa-
ny's Technical department. 

Road Runner promotions include Malia 
Flynn, who has been promoted to affiliate 
marketing manager, and Mike Murphy, who 
has been promoted to software engineer in the 
Technical department. 

George Holmes has been appointed vice 
president of broadband sales at Ortel 
Corporation. Prior to joining the company, 

Holmes served as vice 
president of worldwide 
sales for Level One 
Communications Inc. 
In his new position, he 
will direct Ortel's 
worldwide broadband 
sales organization and 
continue the compa-
ny's expansion into the 
cable 
television/telecommu-
nications industry 

through OEMs and system integrators. 
Trompeter Electronics Inc. has named 

Dale Reed as vice president of marketing. 

Cromwell 

Reed 

He comes to 
Trompeter from 
Soladyne, where he 
was general manager. 
Prior to that, he held 
positions as division 
manager, marketing 
manager, controller 
and field sales engi-
neer during 23 years 
with Rogers 
Corporation. Reed 

has authored many technical papers and 
holds an M.B.A. from Georgia State 
University. In his new position, Reed will 
oversee all product marketing, facilitate the 
development of new products and direct the 
company's advertising program. 

Microware Systems Corporation has 
announced three new appointments to its man-
agement team. Derek South has been named 
vice president for North American sales. Most 
recently, South served as president and co-
founder of Automated Testing Solutions Inc. He 
received his bachelor's degree in electrical engi-
neering from the University of Virginia in 1975. 

Neil Guy has been appointed Microware's 
vice president of professional services. He 
brings 15 years of business and technology 
consulting experience to the new position. 
Previously, he was vice president of business 
and systems development for Briggs 
Corporation, and director of information plan-
ning for Meredith Corporation. He received 
his master's in business administration from 
the University of Iowa in 1984. 

Microware also announced that Stephen 
Bashada has been named vice president of 
marketing. Most recently, he was president of 
Tarkenton Net Ventures, an Internet start-up 
company, where he developed an interactive 
multimedia educator and turnkey solution to 
help businesses market themselves on the 
World Wide Web. In his new position, 
Bashada will be responsible for enhancing the 
company's overall marketing strategy. 

Mark Cromwell 
has joined Celerity 
Systems Inc. as vice 
president of engineer-
ing. Most recently, he 
was vice president of 
transmission product 
engineering at DSC 
Communications. 
During his career, 
Cromwell has also 
held positions at 

AMF Control Systems, Chrysler Corp. and 
General Dynamics. MED 
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Advanced Networking 

C-COR Electronics, Inc. Circle # 28, 29 
C-COR's RF amplifiers, AM headend equipment, 
digital fiber optics, and customized service and main-
tenance provide global solutions for your network. 
p. 54-55, 57 

Nextlevel Systems, Inc./Broadband 
Networks Group Circle # 19 
GI/NextLevel Broadband Networks Group is a world-
wide market leader in digital and analog set top sys-
tems for wired and wireless cable television net-
works. p. 37 

NextLevel Systems, Inc. (Corp. HQ) Circle # 27 
GI/NextLevel Broadband Networks Group is a world-
wide market leader in digital and analog set top sys-
tems for wired and wireless cable television net-
works. p. 53 

ri Construction Equipment 

Telecratter Products Circle # 4, 
Supplies drop installation products for CATV, DBS, 
and wireless operators, single and dual cable fasten-
ing products, identification tags, residential enclo-
sures. p. 8 

Datacom Equipment 
Hayes Microcomputer Products, Inc. 
Circle # 42 p. 91 

ISC Datacom Circle # 43 
Manufactures frequency-agile RF modems and trans-
lators. Modem speeds to 64 kbps. Builds electronics 
to specifications. p. 92 

Terayon Corporation Circle # 9 p. 17 

Distribution Equipment 

Alpha Technologies Inc. Circle # 2 
World leading manufacturer of power conversion 
products, widely used in cable television, telecommu-
nications, and data networks around the world. Offer 
a complete line of AC and DC UPS systems, line con-
ditioners, batteries, and accessories. p. 5 

Lindsay Electronics Circle # 25 
Focused on the last mile, our revolutionary new 
technology creates 1 GHz communication 
amplifiers, passives, taps, and subscriber materials 
to solve system problems before they become 
subscriber problems. p. 50 

Philips Broadband Networks Circle # 24 
A global supplier of broadband RF and fiber optic 
transport equipment, is also a leading provider of ad-
vanced systems used to access broadband telephony 
and data services. p. 48-49 

IC Distributors 

ITOCHU Cable Services Circle # 8 
iCS, Inc. is a leading full service stocking 
distributor. iCS operates ten sales offices and nine 
warehouses conveniently located in North and 
South America. p. 15 

TeleWire Supply Company Circle # 12, 39 
TeleWire Supply is a leading nationwide distributor 
of products needed to build and service a broadband 
communications network. p. 23, 83 

n Fiber Optic Equipment 
Coming Incorporated Circle # 18, 21 
The Corning Optical Fiber Information Center gives 
you FREE access to the most extensive fiber-optic li-
brary in the industry. p. 35, 40-41 

Pirelli Cable Corp. Circle #10 
Leading manufacturer of fiber optic loose tube, rib-
bon, interconnect, and distribution cables. Supplier of 
connectivity systems including connectorized cable 
assemblies, drop cable, distribution panels, adapters, 
and optical fiber access tools. p. 19 

Synchronous Group Inc. Circle # 33 
The Actair and Antares 1550nm external modulation 
transmitters offer outstanding performance and the 
best specifications in the industry. Perfect for super 
trunks and direct distribution. p. 65 

-«=itab-• Headend Equipment 
ADC Telecommunications, Inc. Circle # 1 
Leading global supplier of transmission and network-
ing systems. The company holds a preeminent mar-
ket position in physical connectivity products for 
fiber optic, twisted pair, coaxial and wireless net-
works worldwide. p. 2-3 

Barco, Inc. Circle # 34 
BARCO's Gemini Upconverter is an ideal alternative 
to conventional modulators for hub site headends, ac-
cepts digital or analog IF inputs and saves cost and 
space. p. 69 

Blonder-Tongue Laboratories, Inc. 
Circle # 13, 51 
Quality manufacturer of headend equipment (includ-
ing pre-fabricated headends), reception, distribution, 
MDU interdiction products and test equipment. p. 61 

Dawn Satellite Circle # 22 
Dawn Satellite offers technical information and com-
petitive prices on products such as: satellite "dish" 
antennas, satellite receivers, digital ready LNBs, 
modulators, processors and a wide variety of related 
products. p. 43 

Frontline Communications Circle # 36 
FrontLine Communications manufactures patented, 
field proven, Emergency Alert and PC-based Charac-
ter Generator products to fulfill the needs of cable 
and other multi-channel system operators. p. 73 

Harmonic Ligiftwaves, Inc. Circle # 7 
Worldwide supplier of highly integrated fiber optic 
transmission, digital headend and element manage-
ment systems for the delivery of interactive services 
over broadband networks. p. 13 

Microwave Filter Co., Inc. Circle # 45 
Passive electronic filters, traps and filter networks for 
interference elimination and signal processing at the 
TVRO, headend and distribution equipment. p. 95 

Monroe Electronics, Inc. Circle # 46 
We supply rack mounted or cased cue tone en-
coders/decoders. Also, timers, A/V and RF/IF 
switches and other control products. p. 95 

Scientific-Atlanta Circle # 48 
Scientific-Atlanta's new Continuum Tm Headend Sys-
tem for analog and digital applications. This features 
a vertical packaging design which allows for up to 
forty front-loaded modules to fit into a standard 70" 
rack. p. 116 

SeaChange International, Inc. Circle # 32 
SeaChange International - leader in digital video de-
livery systems including ad insertion, NVODNOD 
Movie System, T & B, and Broadcast Play-To-Air 
Solutions. Backed by world-class Media Cluster tech-
nology and customer service focus. p. 63 

SkyConnect Circle # 23 
SkyConnect meets the demands of the growing cable 
advertising industry by offering the most complete 
digital advertising solutions available. p. 47 
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Standard Communications Circle # 3 
The industry's leading manufacturer of rebroadcast 
quality satellite reception and RF broadband prod-
ucts. Delivering programs to thousands of CATV and 
SMATV systems. p. 7 

Spectrum Circle # 37 
The Sub-Alert utilizes the advanced features of the 
Sage Endec for total automation and will interface 
with your headend by IF, baseband video or comb 
generator. p. 42-43, 74 

El Services 

International Engineering Consortium (IEC) 
A nonprofit organization dedicated to advancing the 
field of business and engineering in the information 
industry through noncommercial and university pro-
grams. p. 75 

TCS Communications Circle # 44 p. 93 

7"" 1•1 Subscriber Equipment  

Pace MicroTechnology Circle # 26 p. 51 

à Pioneer New Media Tech. Circle # 11, 13 
Manufactures advanced analog and digital CATV ter-
minal featuring interactive functions, as well as con-
troller software. p. 20-21, 24-25 

Wi Telecom Equipment  

Fujitsu Network Communications Circle # 30 
Manufactures and markets advanced SONET trans-
port and access equipment which mazimizes network 
operational capacity and services. p. 59 

Test Equipment 

AM Communications Circle # 47 
OinniStat by AM is the worldwide choice for moni-
toring HFC telecommunications networks. It is the 
standard for ADC, NEXT Level, Philips and 
Scientific-Atlanta. p. 115 

Cable Leakage Technologies Circle # 38 
With the FCC imposing stiff fines for leakage, CLT 
presents operators with the only sure, comprehensive 
method of locating and documenting the nearest 
street address of system faults/signal leakage. And it's 
totally automatic. "WAVETRACKER". p. 81 

Cable Resources, lac. Circle #17 
Cable Resources Inc. has introduced an efficient new 
tool to activate and maintain broadband return net-
works. HFC networks require a concrete and repeat-
able test for 2 way operations - The RDU® - Return 
Display Unit. p. 33 

Hewlett-Packard Company Circle # 5, 16 
Hewlett-Packard offers a comprehensive range of 
test equipment to keep your entire broadband system 
at peak performance - from headend to subscriber 
drop. p. 9, 30-31 

Riser Bond Instruments Circle # 40 
Manufacturer of TDRs with unique and exclusive fea-
tures to locate and identify faults and conditions in 
metallic two conductor cable. p. 85 

Sadelco, Inc. Circle # 35 
Sadelco, Inc. manufactures SLMs for CATV. Mini-
max meters can now provide accurate reading of the 
average power of all digital channels. p. 72 

Ransom Circle #14 
Sencore designs and manufactures a full line of 
CATV, Wireless CATV, QAM and MPEG-2 test in-
struments. Each instrument is designed to meet your 
system analyzing and troubleshooting needs with ex-
clusive tests and measurements. p. 27 

7,1111111c, Inc. Circle # 15, 41 
Trilithic manufactures test equipment for the CATV 
and LAN industries and components for aerospace 
and satellite communications. Key products are 
SLMs, leakage detectors, and a comprehensive line of 
return test equipment. p. 29, 87 

Wayetek Corporation Circle # 6 
Manufactures equipment for CATV, telecommunica-
tions, wireless, and general purpose test. CATV equip-
ment includes signal level, analysis, and leakage me-
ters, sweep and monitoring equipment. p. 10-11 

Ad Index Reader Service # Page # 

ADC Telecommunications. Inc. . 1   2-3 

Alpha Technologies Inc.  2  5 

AM Communications, Inc.. . 47  115 

Barco, Inc.  34 69 

Blonder Tongue 
Laboratories, Inc..... 31, 51 61 

C-COR Electronics, Inc. . 28, 29 ... 54-55, 57 

Cable Leakage Technologies. 38 81 

Cable Resources, Inc   17 33 

Corning Incorporated.... 18, 21 ... 35, 40-41 

Dawn Satellite   22 43 

FrontLine Communications  36 73 

Fujitsu Network\ 
Laboratories, Inc  30 59 

Harmonic Lightwaves, Inc.... 7  13 

Hayes Microcomputer 
Laboratories, Inc  42 9 I 

Hewlett-Packard 
Laboratories, Inc   5, 16.... 9, 30-31 

International Engineering 
Laboratories, Inc. (IEC) 75 

ISC Datacom  43 92 

ITOCHU Cable Services  8 15 

Lindsay Electronics  25 50 

NextLevel Systems, Inc./Broadband 
Laboratories, Inc  19 37 

NextLevel Systems, 
Laboratories, Inc. 
(Corp. HQ) 27 53 

Pace MicroTechnology  26 51 

Philips Broadband Networks . 24 48-49 

Pioneer New Media Tech. I 1, 13 . 20-21, 24-25 

Pirelli Cable Corp  10  19 

Riser-Bond Instruments 40 85 

Sadelco, Inc 35 72 

Scientific-Atlanta 48  116 

SeaChange International, Inc. 32 63 

Sencore  14 27 

SkyConnect  23 47 

Spectrum 37 . 42-43, 74 

Standard Communications 3  7 

Synchronous Group, Inc 33 65 

TCS Communications, Inc.. 44 93 

Telecrafter Products  4  8 

Tele Wire Supply Company 12, 39 23, 83 

Terayon Corporation  9  17 

Trilithic, Inc.  15, 41 29,87 

Wavetek Corporation 6   10-11 

Product Showcase 
Microwave Filter Co., Inc..45 95 

Monroe Electronics, Inc..46 95 
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Companies in this issue 
The following companies are cited in articles and features in the current issue. Page numbers refer to where the 

initial mention takes place in a particular story. Listings do not include some departments. 

ACTV Inc 46 
ADC Telecommunications Inc 96 
Alpha Technologies  96 
Alps Electric Co.   16 
American Power Conversion Corp.  104 
Anritsu Corp  104 
Antec  26, 96 
@Home Network 52 
Audio-Video Corp 70 
Bay Networks  14 
Belden Wire and Cable 71 
Broadcom Corp  14 
Buford Television Inc. 79 
CableLabs  4, 14, 18, 22, 44, 52, 64, 78, 96 
Celerity Systems Inc.  97 
Cisco Systems Inc.   14, 46 
Columbine JDS 96, 105 
Com21 Inc. 90 
Comcast Corp.  44 
Commscope  71 
Cox Communications   46, 60, 79 
Criterion Software Inc 46 
CSG Systems International Inc.  96 
Diba Inc 58 
DigiTrans   16 
echoMEDIA 12 
Exfo E.O. Engineering Inc.  105 
Fox Broadcasting   28 
Fox Electronics Inc.   105 
FrontLine Communications LLC  105 
GIST Communications  12 
GTE Media Ventures 62 
Harmonic Lightwaves Inc.   72, 97 
Harris Corp.   16 
Hayes Microcomputer Products Inc  14 
HITS 60, 79 
Holtzman  32 
IBM Corp.  46, 52 
Intel Corp.  46 
Jensen Tools Inc.  105 
Jones Internet Channel  96 
Libit Signal Processing Ltd.   14 
Lucent Technologies 52 
MCI   16, 58 
MediaOne  16, 52, 62 
Microsoft Corp.  12, 44, 52 
Microware Systems Corp  48, 97 
NCTA 4, 28 
NetChannel  12 
Netscape Communications Corp. 46, 52 
Network Computers Inc. 46 
NextLevel Systems Inc 60, 80 

NextLevel Systems Inc. - Broadband Networks Group 97 
NextLevel Systems Inc. - Digital Network Systems Group  44 
Nortel 71 
Oneonta Telephone Co.  12 
Online Systems Services 96 
Optical Cable Corp.   105 
Oracle Corp 46, 52 
Ortel Corp 97 
Philips Broadband Systems  12 
Pioneer New Media Technologies 46 
Pirelli Cables  71 
PowerTV Inc 46 
RCA 12 
RealNetworks Inc.  55 
Rifkin & Associates Inc. 96 
Riser-Bond Instruments  96 
River Oaks Communications Corp  114 
RN 58 
Rogers Cablesystems Ltd 62 
Samsung Information Services Inc. 46 
Sarnoff Laboratories Inc.  46 
Scientific-Atlanta Inc    16, 44, 52, 62, 72, 97 
SCTE  4, 14, 80 
SeaChange International 64 
Shaw Communications 60 
Southwest Missouri Cable 79 
Spyglass Inc  12 
Standard Communications   16 
Strategic Technology International  22 
Sun Microsystems Inc.  46, 52 
Tektronix Inc  80, 104 
Tele-Communications Inc. 44, 52, 60, 71 
Telecommunications and Technology Policy 28 
Thomson Consumer Electronics 46 
Thomson Sun Interactive  46 
3Com Corp.   14 
Time Warner 56 
Time Warner - Excalibur Group  97 
Toshiba Corp 46 
Trompeter Electronics Inc.  97 
TV/Com International Inc.   96, 104 
21st Century Communications  70 
VDOnet Corp.  55 
Vela Research Inc.   105 
Vivo Software Co.  55 
VXtreme Inc 55 
WebTV Networks Inc.  12, 44 
Wiltron Co.  104 
WorldGate Communications 46 
Yankee Group 79 
Zenith Electronics  74 
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The following list contains the Internet addresses or E-Mail addresses for advertisers appearing in CEO, 
and is provided as a service for our readers. 

ADC Telecommunications, Inc. 
http://www.adc.com 

Alpha Technologies Inc. 
http://www.alpha.com 

AM Conununications, Inc. 
http://www.amcomrn.com 

Balm'', Inc. 
http://www.barco-usa.com 

Blonder Tongue Laboratories, Inc. 
http://www.hometeam.com/blonder 

C-COR Electronics, Inc. 
http://www.c-cor.com 

Corning Incorporated 
http://www.comingfiber.com 

FrontLine Communications 
http://www.frontlinecom.com 

Fujitsu Network Communications 
http://www.fujitsu.com/fnc 

Harmonic Lightwaves, Inc. 
http://www.harmonic-lightwaves.com 

Hayes Microcomputer Products, Inc. 
http://www.hayes.com 

Hewlett-Packard Company 
http://www.hp.com/go/catv 

International Engineering 
Consortium (IEC) 
http://www.iec.org 

ESC Datacom 
kttp://www.fastlane.net/-isc 

Microwave Filter Co., Inc. 
http://www.ras.com/mwfilter-
mwfilter.htm 

Monroe Electronics, Inc. 
http://www.monroe (le( tronics.com 

NextLevel Systems, Inc./Broadband 
Networks Group 
http://www.nlvt.com 

NextLevel Systems, Inc. (Corp. HQ) 
http://www.nlvi.com 

Pace MicroTechnology 
http://www.pace.co.uk 

Philips Broadband Networks 
http://www.be.philips.com/pbn 

Pioneer New Media Tech. 
http://www.pioneerusa.com 

Riser-Bond Instruments 
http://www.riserbond.com 

Sadelco, Inc. 
http://www.sadelco.com 

Scientific-Atlanta 
http://www.sciati.com 

SeaChange International, Inc. 
http://www.schange.com 

SkyConnect 
http://www.skyconnect.com 

Spectrum 
http://www.spectrummhz.com 

Standard Communications 
http://www.standardcomm.com 

Synchronous Group, Inc. 
http://www.syngroup.com 

TCS Communications, Inc. 
http:www.tcscomm.com 

Telecrafter Products 
Email: teleprod@compuserve.com 

Tele Wire Supply Company 
http://tetewiresupply.com 

Terayon Corporation 
http://www.terayon.com 

Trilithic, Inc. 
http://www.trilithic.com 

Wavetek Corporation 
http://www.wavetek.com 

Ca) magazine is not responsible for any omissions or any inaccuracies. Changes to existing information should be directed to Michelle Pazar; (303) 393-7449; FAX (304393-6654. 
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NOVEMI. 

5 Emerging Video and 
Telecommunications 
Technologies, produced by 
Tektronix Inc. Location: 
Raleigh, N.C. Call (800) 763-
3133. 

6-7 Operating RF-IPPV 
Systems, produced by 
Scientific-Atlanta Institute. 
Location: Atlanta. Call (800) 
722-2009, press "3" when 
prompted. 

7 Emerging Video and 
Telecommunications 
Technologies, produced by 
Tektronix Inc. Location: Atlanta, 
Ga. Call (800) 763-3133. 

11 Emerging Video and 
Telecommunications 
Technologies, produced by 
Tektronix Inc. Location: Dallas, 
Texas. Call (800) 763-3133. 

11-12 Wheat State SCTE 
Chapter, Testing Session. 
BCT/E certification exams to be 
administered. Location: 
Wichita, Kan. Call Vicki Marts 
(316) 262-4270. 

12 Mid-South SCTE Chapter, 
Testing Session. BCT/E certifi-
cation exams to be administered. 
Location: Memphis, Tenn. Call 
Kathy Andrews (901) 365-1770, 
ext. 4110. 

12-1/15 Return Path Test 
Seminar, presented by Hewlett-
Packard. Call (800) 765-9200 
for dates and locations. 

17-21 Hands-On Fiber 
Optic Installation for Local 
Area Networks (Multimode 
and Singlemode), produced by 
Siecor Corp. Location: Hickory, 
N.C. Call (800) 743-2671, ext. 
5539 or 5560. 

18-20 Cable Television 
fechnology, produced by 
C-Cor Electronics Inc. Location: 

Trade shows 
December 
10-12 The Western Cable 
Show. Location: Anaheim, 
Calif. Call the CCTA at (510) 
428-2225. 

January 
8-11 Consumer Electronics 
Show (CES). Location: Las 
Vegas, Nev. Call (703) 907-
7600. 

28-30 SCTE Emerging 
Technologies Conference. 
Call the SCTE at (610) 363-
6888. 

February 
25-27 The Texas Cable 
Show. Location: San 
Antonio, Texas. Call (512) 
474-2082. 

March 
TBD SCTE 
Telecommunications Vendors 
Day. Location: Omaha, Neb. 
Call Riser Bond Instruments 
(402) 466-0933. 

April 
20-23 COMDEX Spring '98. 
Location: Chicago. Call 
Softbank (617) 433-1500. 

May 
3-6 National Show '98, pro-
duced by the National Cable 
Television Association. 
Location: Atlanta. Call the 
NCTA (202) 775-3669. 

June 
10-13 SCTE Cable-Tec 
Expo '98. Location: Denver, 
Colo. Call (610) 363-6888. 

Fremont, Calif. Call C-Cor 
Technical Customer Services 
(800) 233-2267, ext. 4422. 

19-20 Planning, 
Implementing and Managing 
Network Telephony, pro-
duced by ICM Conferences 

Inc. Location: Las Vegas, Nev. 
Call Eric Beauchamp (312) 
540-3854. 

21 Emerging Video and 
Telecommunications 
Technologies, produced by 
Tektronix Inc. Location: Santa 
Clara, Calif. Call (800) 763-
3133. 

DEcEm 

1 Introduction to Digital 
Video Systems, produced by 
Scientific-Atlanta Institute. 
Location: Atlanta. Call (800) 
722-2009, press "3." 

8-9 Fiber Optic Network 
Design, produced by Pearson 
Technologies Inc. Location: 
Washington, D.C. Call (800) 
589-2549. 

8-11 Hands-On Fiber Optic 
Installation for Outside Plant 
Applications, produced by 
Siecor Corp. Location: Hickory, 
N.C. Call (800) 743-2671, ext. 
5539 or 5560. 

15-18 Hands-On Fiber 
Optic Installation, 
Maintenance and Restoration 
for CATV Applications, pro-
duced by Siecor Corp. Location: 
Hickory, N.C. Call (800) 743-
2671, ext. 5539 or 5560. 

JANU 

6-8 Taiwan Broadcast and 
Communications '98. 
Location: Taipei, Taiwan. Call 
Cable & Satellite Magazine 
011-886-2778-5818. 

8-9 Telecommunications 
Fundamentals, produced by 
American Research Group. 
Location: Morristown, N.J. Call 
(919) 461-8600. 

26-27 Telecommunications 
Fundamentals, produced by 
American Research Group. 
Location: Chicago, Ill. Call 
(919) 461-8600. 

26-29 ComNet '98. 
Location: Washington, D.C. 
Call MHA Event Management 
(800) 545-3976. 

FEBRUe 

2-4 Wireless Cable 
International's Winter Show. 
Location: Singapore. Call the 
Wireless Cable Association 
(202) 452-7823 for additional 
information. 

8-11 CompTel '98. Location: 
Las Vegas, Nev. Call the 
Competitive Telecommunications 
Association (202) 296-6650 for 
more information. 

8-12 1998 Western 
ComForum. Location: Dallas, 
Texas. Call the International 
Engineering Consortium (312) 
559-4600. 

1012 Australasian Cable & 
Satellite Exhibition & 
Conference. Location: Sydney, 
Australia. Call AIC 
Conferences 011-61-2-9210-
5700. 

17-19 Philips Broadband 
Networks Mobile Training 
Center. Location: Albuquerque, 
N.M. Call (800) 448-5171, or 
(315) 682-9105. 

22-27 OFC '98 (Optical 
Fiber Conference). Location: 
San Jose, Calif. Call the 
Optical Society of America 
(202) 416-1980 for additional 
information. 

23-25 CTIA's Wireless '98. 
Location: Atlanta, Ga. Call the 
Cellular Telecommunications 
Industry Association (202) 
785-0081. 

24-26 Philips Broadband 
Networks Mobile Training 
Center. Location: San 
Antonio, Texas. Call (800) 
448-5171, or (315) 682-9105 
for additional information. 
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IN THE NEWS 

MediaOne, DEC conclude trial 
BOSTON—MediaOne has announced the 

successful completion of a high-speed data 
telecommuting trial with Digital Equipment 
Corporation. Digital will roll out MediaOne 
Express service to its telecorrunuting employ-
ees by the end of the year. 
"We are increasingly relying on telecom-

muting to meet the needs of our rapidly-
changing business environment, and a high-
speed secure connection to the office is 
absolutely critical," says Laurence Cranwell, 
Digital's director of corporate telecommunica-
tions. "... Using MediaOne Express and 
Digital's AltaVista Tunnel 97 softwarb, our 
telecommuters can access their network 
resources safely and securely." 

Digital employees involved in the trial 
worked from home and connected to the 
Digital corporate network via MediaOne's 
broadband infrastructure. 

Lemco, Tele Wire re-establish agreement 
COGAN STATION, Pa.—Lemco Tool Corp. 

and TeleWire Supply have re-established dis-
tribution ties. Under the agreement, Tele Wire 
will inventory the full line of Lemco splicing, 
installation and aerial construction tools, 
according to a statement by Lemco. 

"The sales coverage and overall customer 
service capabilities that Tele Wire can offer for 
our products will significantly enhance our 
profile in the industry," said Rick Jubeck, 
national sales manager for Lemco. 

Pace builds millionth digital receiver 
SHIPLEY, U.K.—Pace Micro Technology 

plc held a ceremony at the company's head-
quarters in Shipley recently to announce the 
manufacture of its one-millionth digital set-top 
box. John Battle, Minister for Science, Energy 
and Industry, was on hand to dedicate a plaque 
commemorating the milestone and was pre-
sented with set-top number one-million. 

Pace began manufacturing digital receivers 
in July 1995, building 360,000 in the year end-
ing May 31, 1996. In the year ending May 
1997, the company produced an additional 
503,000 digital receivers. 

Philips to supply Century with fiber link 
MANLIUS, N.Y.—Century 

Communications' Mendocino County, Calif. 
systems recently selected Philips Broadband 
Networks to supply a fiber optic backbone 
system to support "Distance Learning 
Television," an educational partnership 
formed between the cable operator and nearby 
Mendocino College in the spring of 1996. 
Century Mendocino is in the process of 

Mike Cline, general manager of Century 
Communications Mendocino County, Calif. 
system, inspects a Philips node in prepara-
tion for the installation of a fiber optic back-
bone to support "Distance Learning 
Television." 

designing a fiber link from the college to its 
main headend facility in Ukiah, Calif. 

The fiber backbone was necessary to 
increase the volume of educational program-
ming, according to Michael Cline, general 
manager of Century Mendocino. 

"Presently, videotapes are cycled from the 
college for insertion at the headend, which 
limits the number of classes broadcast each 
day." said Cline, in a statement. "By con-
necting the college to the plant with fiber 
optics, classes will be able to run consistent-
ly, including live broadcasts directly from 
the college." 

In 1991, Century Mendocino and Philips 
embarked on a successful program to reduce 
amplifier cascades, improve proof-of-perfor-
mance statistics and the reliability of the broad-
band systems throughout Mendocino County. 

Tektronix to buy Siemens' test gear biz 
WILSON VILLE, Ore.—Tektronix Inc. has 

announced an agreement to purchase 
Siemens Communications Test Equipment 
GmbH, a wholly-owned subsidiary of 
Siemens based in Berlin. The cash transac-
tion has been approved by the Tektronix 
board of directors and was expected to close 
by the end of September. 

Siemens Communications Test Equipment 
had revenues of about $60 million in its last 
fiscal year. All of the company's 230 (approxi-
mate number) employees who are based in 

Berlin are expected to join Tektronix. In addi-
tion, about 15 employees based in Stockholm 
and a majority of the 45-person worldwide 
salesforce are expected to sign on. 

The purchase strengthens Tek's position in 
the communications test market, says the com-
pany, one of the higher growth segments of the 
overall market for measurement products. 

Harmonic to supply 21st Century net 
SUNNYVALE, Calif.-2 1st Century has 

selected Harmonic Lightwaves Inc. to supply 
the opto-electronic and network management 
products for 21st Century's new Chicago 
area network. The equipment that will be 
installed in the new system includes 
PWRLink DFB transmitters, MAXLink 1550 
nm transmitters and optical amplifiers, 
NETWatch Element Management System 
hardware and software, optical nodes and 
return path equipment. 

21st Century, a competitive communica-
tions provider, is building a distributed ring-
star (DRS) network based on a state-of-the-art 
fiber architecture. The architecture will pro-
vide advanced network capabilities for deliver-
ing high-quality video, voice and data services 
to customers along Chicago's lakefront from 
Evanston to Hyde Park. The new build repre-
sents the first deployment of a full duplex 
wave division multiplexed approach to voice, 
data and video services. 

Zenith to supply set-tops for Sky L.A. 
GLEN VIEW, 111.—Zenith Electronics Corp. 

has been selected to supply digital set-top 
boxes to Sky Latin America, marking the man-
ufacturer's entry into the digital direct broad-
cast satellite (DBS) market. 

Under the agreement with Sky Latin 
America, a strategic alliance that includes 
News Corp., Zenith will design, manufacture 
and distribute digital set-top integrated receiv-
er decoders (IRDs) beginning in early 1998. 

The IRDs for the DBS service are based on 
the advanced system architecture developed by 
NDS Ltd., a subsidiary of News Corp. Zenith 
plans to distribute boxes through Latin 
American consumer electronics retailers, initial-
ly in Mexico and Brazil, with plans to expand 
Sky Latin America throughout the region. 

"The Sky Latin America agreement repre-
sents important firsts for Zenith; our first entry 
in the digital DBS market, and our first digital 
set-top box available through retail," said 
William G. Luehrs, president, Zenith Network 
Systems division, in a statement. 

The Zenith/NDS system uses industry-stan-
dard MPEG-2 and DVB architectures in 
direct-to-home DBS applications. CED 
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/> NEW PRODUCTS 

TV/Corn International's 
RMUX 

Transport 
remultiplexer 
SAN DIEGO, Calif.—TV/Com International 
Inc., a subsidiary of Hyundai Electronics, has 
announced an addition to its digital compres-
sion headend systems—the Transport 
Remultiplexer (RMUX). The RMUX can 
receive up to four DVB/MPEG-2 ASI trans-
port streams (T-Links) into two identical 

transport 
MPEG-2 out-
puts, one pri-
mary stream 
and one redun-
dant feed. 

Specially 
designed for 
the peripheral 
component 
interconnect 

(PCI) architecture, the RMUX is the first in a 
product series to use this PC open systems, 
modular architecture, according to TV/Com. 
The PCI architecture is a robust interconnect 
mechanism designed specifically to accommo-
date multiple high-performance peripherals for 
graphics and full-motion video. 
RMUX provides program clock reference 

(PCR) restamping, program identification 
(PID) filtering/remapping and program spe-
cific information/service information 
(PSI/SI) processing to handle regional inputs 
of MPEG-2 transport streams. 

Circle Reader Service number 61 

Powering HFC telephony 
WEST KINGSTON, R.I.—American Power 
Conversion Corp. has designed a range of 
indoor and outdoor UPS products that can 
be used specifically to protect a locally-
powered C1U. The PowerShield HFC prod-
uct family provides an uninterruptible power 
source with extended battery backup for use 
with HFC networks and/or fiber-to-the-home 
systems. These units can be integrated into 
the CIU (customer interface unit) or config-
ured as a stand-alone device to provide up to 
eight hours of run-time during extended 
power outages. 

The PowerShield HFC solution provides 
local power for the customer premise electron-
ics for any network architecture that places the 
active interface electronics at the side of the 
home; nominal 48 VDC up to 5 watts average 
(17 watts peak), using 100/120/230 VAC input 
power (this can be changed to meet specific 

Tektronix Inc. 's 
MTS200 series 

Tek's Signal Scout 

Fiber test system 
MORGAN HILL, Calif.—Wiltron 
Company's Telecom Division and Anritsu 
Corporation have jointly developed the 
Remote Fiber Test System (RETS), which 
integrates access, test, fault location and an 

Operations System (OS) to test fibers up to 
200 km (approximately 124 miles) from a 
central location. 

The RETS combines Anritsu's OTDR 
technology with Wiltron's centralized test 

requirements); and extended battery run-time 
with typical backup time of two to eight hours. 

Circle Reader Service number 62 

IVIPEG/DVB test generators 
BEAVERIGN, Ore.—Tektronix Inc. has 
announced a family of real- and deferred-time 
analyzer and generator products for use with 
compressed digital video systems. The MTS200 
Series MPEG Test Systems offer extensive 

MPEG and DVB 
analysis capabilities 
and perform func-
tions ranging from 
real-time analysis to 
custom creation and 
indepth analysis of 
MPEG transport 
streams. The series 
consists of the flag-
ship MTS215 Real 
and Deferred lime 
Analyzer and 
Generator, the 
MTS210AG 

RFM151 Deferred Time 

Analyzer and Generator, the MTS210G Deferred 
Time Generator, the MTS210A Deferred lime 
Analyzer and the MTS205 Real Time Analyzer. 
The products support custom creation of trans-
port streams, and perform real-time analysis with 
trigger capability for trapping errors that can be 
analyzed in detail at a later time. Functions 
include installation and acceptance testing of 
MPEG broadcasting and distribution systems. 

Tektronix has also introduced the Signal 
Scout RFM151, a digital services and analog 
video transmission field tool which features 
broad RF digital signal measurement capability. 
Designed for technicians deploying digital 
video and data services, this portable tool deliv-
ers highly repeatable analog and digital channel 
RF measurements. In addition, the RFM151 
measures, identifies and isolates upstream path 
interference signals (ingress), particularly in the 
return path of HFC networks. 
A frequency range of 5 MHz to 1080 MHz 

enables measurement capability for forward and 
return path coverage of digital signals. The unit 
features automated analog and digital channel 
analyses, and also provides an RF measurement 
of digital channel noise and distortion. 

Forward path analog- and digital-channel 

104 CED: COMMUNICATIONS ENGINEERING & DESIGN NOVEMBER 1997 



• 

Wiltron and Anritsu's Remote Fiber 
Test System 

system experience to monitor fiber net-
works, perform tests, and detect and locate 
faults, breaks and other abnormalities 
without shutting down a network. 

The system can test up to 48 fibers 
through a built-in OTDR that has a 
dynamic range over 40 dB and less than 5 
meter dead zone. The system also features 
a Windows-based OS that controls the 
Remote Fiber Test Units (RFTUs) which 
are comprised of a test system controller, 
optical test access unit and an OTDR. 
When used in fiber cable construction 

and installation, the RFTS verifies the 
quality of every joint and stores traces of 
the unique characteristics of each cable. 
Once the network is operational, the 
RFTS monitors the fibers on a continu-
ous basis by comparing them against the 
stored traces. 

Operators can also perform a variety of 
demand tests using controlled variables 
such as automated detection and reporting, 
detailed analysis of any fiber node, system 
diagnostics and RFTU checks. 

Circle Reader Service number 60 

level measurements are specified within ± 1.0 
dB (40-500 MHz), and ± 1.1 dB (> 500 
MHz) across the instrument's operating tem-
perature range of 0 to 50 degrees, with 
repeatability of ± 0.5 dB. 

Circle Reader Service number 63 

Aerial optical cable 
ROANOKE, Va.—Optical Cable Corp. has 
announced a new Polyethylene Aerial D-Series 
Distribution Fiber Optic Cable for aerial 
installations. The 2 to 48 fiber count cable is 
similar to the company's D-Series Distribution 
indoor/outdoor rated fiber optic cable. It has a 
larger diameter and increased stiffness with its 
polyethylene outer jacket, which also provides 
excellent weather and UV resistance, making 
it suited for aerial lashed installations. 
Applications include cable TV, fiber-in-the-
loop and fiber-to-the-curb. 

Circle Reader Service number 64 

Test equipment 
VANIER, Quebec—Exfo E.O. Engineering Inc. 
has announced several new pieces of test 
equipment. The company's new benchtop 

series includes an optical power meter with a 
dynamic range of 110 dB. The PM-1100 has 
exceptional data storage and allows the user to 
store up to 512 readings and up to 1,024 data 
points, says the company. Standard GPIB and 
RS-232 interfaces, as well as control codes, 
permit remote operation of the PM-1100 from 
any compatible PC or test station. 

The company has also announced the LTS-
3900, a loss test set that joins the new bench-
top series. It combines a power meter with a 
light source, and an optional optical return loss 
meter. A visual fault locator is also available as 
an option. The instrument is suited for com-
bined insertion and return loss testing in a 
manufacturing environment. The LTS-3900 
can be used as a stand-alone instrument or 
mounted on a 19-inch rack (optional). 

Circle Reader Service number 65 

Video line blanker 
ALPHARETTA, Ga.—Fox Electronics Inc. has 
announced its VLB-100 Video Line Blanker, 
which removes signals from the active portion 
of any line(s) between 10 and 21 of both fields 
in the vertical blanking interval of a video sig-
nal. (Some headend scramblers have opera-
tional problems when VBI signals are present; 
and network-provided test signals must be 
removed for headend video testing.) Front 
panel DIP switches allow the user to easily 
select the lines for removal. No user adjust-
ments are required. 

The VLB-100 is housed in a small case 
which can be placed inside an equipment 
rack and operates from an external power 
supply, so no heat is generated. It is designed 
to be looped into the desired video path and 
to remain on-line. 

Circle Reader Service number 66 

Emergency message system 
SALT LAKE CITY, Utah—FrontLine 
Communications LLC has released an applica-
tion-focused version of its All Channel 
Message (ACM) System. 

The ACM-3L, when combined with other 
necessary EAS equipment, places a crawling 
alert test message over original program-
ming—on all channels simultaneously. The 
text rolls across the top of the screen so that 
it does not block the programming, subtitles 
or closed captioning. 

The system can also be used for a variety 
of other applications including new and 
channel re-alignment messages, system 
maintenance messages, PPV promotions and 
any other system-wide or channel-specific 
informational messages. 

The ACM-3L is a selective system, affect-
ing only configured channels. That means it 
won't disrupt other channels or services such 
as telephony or data. It also offers automated 
programmability for unattended operation. 

Circle Reader Service number 67 

Shearcutter/plier set 
PHOENIX, Ariz.—Jensen Tools Inc. is now 
offering XCELITE's new two-piece 
Shearcutter/Plier Set. 

XCELITE's Shearcutter/Plier Set 

The general purpose flush-cutter accommo-
dates most leads encountered. The needle-nose 
pliers have serrated jaws, a thin profile and 
long reach to access tight spaces. 

Both tools feature carbon-steel construction 
and comfortable cushion grips. 

Circle Reader Service number 68 

Encoding system upgrade 
ST. PETERSBURG, Fla.—Vela Research Inc. 
has announced the release of Centaur 6.0, an 
upgraded version of its Unix-based MPEG-2 
encoding system. 

This next-generation encoding system 
incorporates many new features, including 
variable bit rate encoding (VBR) for digital 
versatile discs (DVD), video scaling and dual 
stereo audio channels. 

Circle Reader Service number 69 

Video server software 
GOLDEN, Colo.—Columbine JDS has intro-
duced Clip Vault, a new software and hard-
ware package designed to manage video 
servers and digital tape archives. 

The package has been designed to improve 
spot management, reduce operating costs and 
improve efficiency. Batch spots can be loaded 
from cart machines to video servers, spot 
schedules can be loaded or restored from 
archives and the servers can be purged to make 
space for new or restored materials. 

Circle Reader Service number 70 

THE PREMIER MAGAZINE OF BROADBAND COMMUNICATIONS NOVEMBER 1 997 105 



CLASSIFIEDS 
PRODUCTS, SERVICES & EQUIPMENT DIRECTORY 

ID CABLE CONSTRUCTORS, INC. 
COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 

• Coaxial and Fiber 
• Mapping and Design 
• Make Ready 
• Splicing and Activation 
• Fusion Splicing 
• Material Supply 
• Aerial, Underground & 

Fiber Construction 

• Emergency Fiber 
Restoration 

• System Sweep 
• Proof of Performance 
• Turnkey Headend 
• Complete Turnkey 

Project Management 

quality service performed on a timely basis 

http: //www.cableconstructors.com 

NEW and REFURBISHED 

SCIENTIFIC ATLANTA 
373920 55OFF 
347099 55OFF 
234420 450PP 
372398 45OFF 
372397 45OFF 
372376 45OFF 
373166 Housing 
343890 AGC 

Trunks Bridgers Line Extenders Passives 
370660 550PH 372393 550P1-1 Taps lghz 
344000 550PP 372391 550PP Taps 750 mhz 
370664 450PH 372392 450PH Taps 600 mhz 
376141 45OPT 503148 750PH Splitters 
499939 45OFF 232700 Housing DC's 

Two Ways 
Three Ways 
P/S Inserters 

System Amp ll 550 & 750 mhz 
More than 2500 in Stock 

1605 E. Iola 
Broken Arrow, Ok 7,012 TU LSAT 800-331-5997 

White Sandi 
11111111e1 

1-800-Jumpers 
CUSTOM MADE CABLE ASSEMBLIES INCLUDING 

F to F, N to N BNC, RCA, F-81 

RG-56 BELDEN 
RG-59 TIMES 
RG-11 COMM/SCOPE 
RG-213 INTERCOMP 
RG-214 

We will make any cable assembly. Quick delivery on all colors and lengths. 

Fax: (602) 582-2915. Ph (602) 581-0331 

GILBERT AHS 
LRC 
OFF SHORE 
PPC 

335 W. Melinda Drive, Phoenix, Az 85027 

Custom Filters 
Head End Quality 

Brickwall 

Filters Traps 
Custom Tiering 
Channel Deletion 

"Quick Delivery" 

The Trap Shop 
Small Quantities • Low Pricing 

8291 Larkspur Dr. 
PO Box 711 
Baldwinsville, NY 13027 

Tel: 315-652-3001 
Fax: 315-652-4661 

gweedee 
Fiber Optic Services 

"For all your fiber needs" 

Specializing in Fiber splicing, construction, 

consulting, engineering and design. 

Call: 1-800-651-7960 

REFURBISHED 

I 

SCIENTIFIC ATLANTA 

964° $295 (MIN 
9630 $199 

(MIN STY 10) 

9500 $295 

660 9534 31) $225 

1605 E. Iola 
Broken Arrow, Ok 71012 

REFURBISHED 

nEcEomEne 
STANDARD 
3201 $275 
4OCK $325 

JERROLD 
C4R eer 

TU LSAT 800-331-5997 

EAS "SUB-ALERT" 
Emergency Alert System 

FCC & LOCAL FRANCHISE COMPLIANT 
1st COMPLETE AUDIO & VIDEO E.A.S. 

"Solutions" Not Just Products... 

800-628-0088 
(Audio Only Also Available) SPEerrnt 

'vra, 

To Place A Classified Ad In CED Magazine OR On The Internet... 
• Call Tim Reeder at 800-866-0206 or 610-964-4982 (e-mail: treeder@chilton.net) by the first of the month preceding the month of the 
desired issue. II Fax insertion order and any advertisement copy to 610-964-4663. I Mail any ad materials or Box # replies to: 
CED Classifieds, Inside Sales Department (4th Floor), 201 King of Prussia Road, Radnor, PA 19089, Attn. Tim Reeder. 
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e CLASSIFIEDS 
PRODUCTS, SERVICES & EQUIPMENT DIRECTORY 

For More Classifieds 
See Us On The Internet 
http://www.trans-action 

fpi DESIGN 

THE HE iVIAPP1NG INNOVATORS 
t Strand Mapping FTF-FTSA Design Es 1982 

As Built Mapping Fiber Optic Design 
Rebuild Mapping Lode Data - AutoCad 
Fiber Optic Routing Lynx, Focus, CableView 
MDU Surveys Microstation (DGN) Experts 
Map Digitizing File Conversions DWG - DON -DXF 
System Design CAD System Sales & Training 

17998 Chesterfield Airport Rd. • Suite 100 • Chesterfield, MO 63005 

Phone: 314-579-4627 or 800-875-8786 Fév : 314-579-4628 
Email: ckramer@glai.com 

Satellite Antennas 
• One piece spun aluminum • C & KU high gain 
• Easy installations • Delivery Worldwide 

Az\el, Polar, Horizon & motorized Dual Axis Mounts 

CALL OR FAX FOR BROCHURE AND PRICING 

DH Satellite 
600 N. Marquette Rd. 

Prairie du Chien, WI USA 53821 
Phone (608) 326-8406 or Fax (608) 326-4233 

EST 1988 

PRECISION  
71-CHNOLOGY 
SERVICES, INC. 

• :11,1•AF•ell1010 .VIDEO REPAIR SERVICES 

QUALITY REPAIR 
COMPETITIVE PRICES 
A Full Service Telecommunications 

Repair Center 
• Converters 
• Line Equipment 
• Test Equipment 
• Satellite Receivers 
• Headend Equipment 
• Standby Power Supplies 

1-800-681-TECH 
11 -800-681 -83241 

Rte. 45, Gateway Ctr. • Westville, NJ 
(609) 742-0830 • Fax (6091 742-1780 

N4-appin anca Tlnginccc,rin ScAllticals 

"Mapping the 2Ist Century's 

Information Super Highway" 
CableTV • Power • Gas • Telephone • Water/Waste Water 

Services include: 

Consulting • Data Conversion • GIS/Facility Mapping 
Data Base Design • Field Walkout • Fiber/Coaxial Design 

FOCUSTM • LodeTm 

CADDSTAR' 
GIS, Broadband Design Software 

For more information contact: 

405 N Reo Street • P.O. Box 20112 • Tampa, FL 33622-0112 

Telephone: (813) 289-4119 • Facsimile: (813) 287-3674 

Val] Upgirei®%  

SAVE $50 LIMITED OFFER 

VCRS 
$279 WEDGE 
Exchange for working White Label 

$429 IRD CARD 
Exchange for working White Label 

WCH N®p&Bm 

MOST REPAIRS $93 

VCRS 
PLUS 
VCII 
IRD'S 

1605 E. Iola 
Broken Arrow, Ok 74012 TU LSAT 800-331-5997 

WE BUY SCRAP 
CATV CABLE 

MIDWEST CABLE SERVICES 

800-852-6276 
10 YEARS OF NATIONWIDE SERVICE 

P.O. BOX 96„Ugos, IN 46501 
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PRODUCTS, SERVICES & EQUIPMENT DIRECTORY 

Quality Cable & Electronics Inc 
1950 NW 44th Street • Pompano Beach, FL 33064 

Tel: (954) 978-8845 Fax: (954) 978-8831 
Internet: littp:/hrnvt.QualitCable.com 

Scientific Atlanta 
Belden 

Pico Macom 

Comm/Scope 

Holland 

Eagle 

Jerrold 

Times Fiber 

Power Tronics 

Magnavox 

MoPed 
Cable MatidRiple 

Cable-ing the world .... 
Headend / Line Equipment / Drop Material / Comerters 

(800) 978-8845 

RCH personnel install several 
hundred SA-8600X and Jerrold 2200 

converters everyday. 

ri Door to Door 
Sales 

ri System Audits 

ri Converter 
Placement 

RCH CABLE 
Serving the industry 

since 1977 

609-786-1701 
Fax 609-786-0121 

301 Route 130 South 
Cinnaminson, NJ 08077 

'egr 
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0 CLASSIFIEDS 
PRODUCTS, SERVICES ilk EQUIPMENT DIRECTORY 

MAGNAVOX 

TRUNKS 
51550 61550 81560 
51450 61450 81450 
51440 51330 81330 

BRIDGEFt8 
sass° 68550 
58410 58450 
58330 58300 

EQ's 7MC Pads 8HE's 

41© mre,  
SIFLVIANIA 

TRUNKS 
156 155 186 
177 163 154 
152 153 505C 

BRIDGERS 
277 215 214 
213 211 233 
245 231 235 

P/S EQ's Pads DC's 

1605 E. Iola 
Broken Arrow, Ok '101 2 TULSAT 800-331-5997 

F, ,_cRP. enrmiocs7,:souprunClezutnï:3bdreOlst% 
atalog Vol. 1 #4 and price 

list tod6y. 

MICROWAVE FILTER COMPANY, INC. 
6743 KINNE STREEI•EAST SYRACUSE, NY 13057 
800-448-1 666 ..3,1 5-437-395 3 • Fax; 315-463-1467 
http://www.ras.om/mwfilter/nqwfilter.htm 
E-MAIL: mfc @ ras.com 

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 

Affordable 
Idlea/onies 

The pioneers in Emergency Alert Systems 
(701) 786-3904 FAX (701) 786-4294 

WE BUY & SELL 
SURPLUS NEW & USED 

CONNECTORS,TAPS, HEADEND, LINEGEAR. MISC. 

TM BROKERS 
5402 HIGHWAY 95 - COCOLALLA, ID 83813 
TEL: 208-683-2797 OR FAX: 208-683-2374 

EMAIL: moorst@comtch.iea.com 
HOME PAGE: http://www.iea.com/-moorst/ 

We Now Accept M/C And VISA 
See Inventory On Home Page 

Over A Half Million 

IN STOCK NEW 

TRAPs New & Refurbished CONNECTORS 

New & Used Traps 
Pos, Neg & Tiering 

Taps 
tit 

Traps 

Large Inventory 
Popular & 

Hard to Find Sizes 

WE SWEEP ALL TRAPS AND TAPS BEFORE SHIPPING 

1605 E. Iola 
Broken rrow, Ok " 1012 TU LSAT 

HOLIGHT/SOLD/SERVICED 

450 
MHz 

450 
MHz 

IVIAG Station 

GI Station 

SA Station 

C -COR Station 

rvIAG LE 

GI LE 

SA LE 

C -COR LE 

$349-

$85-
ALL TYPES OF 

EQUIPMENT WANTED 
-Fax list-

WE SERVICE WHAT WE SELL 

AIRUS1,4 SINCE 
1982 

s, 1.)Vill s- 11%11 
1-800-98-ARENA Fax 1-610-279-5805 

800-331-5997 

CONTINUED 

ON PAGE 110 

`1M1IF 111111111BIIIMBIMIF 

www.cabletools.com 
or Gel 0i 0111 
1-800-465-5652 

(609' 346-2778 

Supporting Broadband Networks 
Wor-lclearecle 

lejh 
Scientific 
Atlanta 

• PPV Set-tops 

• Custom Manufacturing 

• S-A & C-COR 750MHZ EQ's 

• Mag 550MHZ Upgrades, Reverse Ready 

• Addressable Control Replacement for SM4/5 

• Integration Services for Advanced Technology 

BUY SELL REPAIR RMF 

Free Pickup & Delivery Service Available 

864-574-0155 
Fax 864-574-0383 

sales®dbtronics.com 
http://www.dbtronics.com 

Accepting 
Mastercard 
and VISA 

Call Tim Reeder to reserve space in the next 
available issue of CED! 800-866-0206 
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Attention C-Band Shoppers! 
Galaxy VII Fully Protected Transponder 

Available for Immediate Full-Time Use 
Uplink from N.Y. with DigiCipher II MCPC 
Below Market Rate! Commit now for Huge Discount! 
Only Two Channels Left! First Come, First Serve! 

Call Today (714) 263-9900 x217 

Industry 
Service 
Since 
1966 

A i( ROCKY MOUNTAIN Custom Made Jumper Assemblies 
All Brands Fittings/Cable 

JUMPER CABLES • F Male • RG - 59 • F Female 
• RG - 56 • BNC • RG - 11 

P.O. BOX 9707 • HELENA MT 59604 • PL • Other 

Our jumpers never leave our plant during construction, insuring inspection of each phase of construction. Our 
quality control insures you the lowest RF leakage possible. Call for pricing and free sample. (406) 458-6563 

General Instrument IRD's 
575 DSR-1500's & 80 DSR-2200's 

Almost new, available for sale at a very low price! 
Call now to place your order! 

(714) 263-9900 x217 

WE BUY AND SELL 
YAM QUALITY CATV EQUIPMENT 

LINE AMPLIFIERS, TAPS, CONNECTORS 
CONVERTERS - ALL TYPES AND MAKES 

HEADEND EQUIPMENT 
FAX US YOUR SURPLUS INVENTORY LIST 

PH: (760) 631-2324 • FAX: (760) 631-1184 

ADAMS GLSBAL 
We buy and sell excess cable equipment! 

We provide quality service! 

(800) 451-1762 • (913) 764-7280 a fax (913) 764-0540 
maw/. adamsglobal . corn 

email: madams@adamsglobal . corn 

SAVE TIME AND MONEY ON 
WIRE & CABLE INSTALLATION 
Faster Installation = Lower Labor Costs 

- • Wall fishes—insulated or not 
• In attics and above ceilings 
• Floor to floor 
• finished basements & crawl spaces 
• Behind baseboard w/o removing it 
• Under carpet, between tackstrip & wall 
• Eliminate "fire block" problems 
Me Took and  Training needed to do 
whole house installations FAST and EASY! 
Flex Bits • PVC Posh Pull Rods • Fibeigloss Telescopic Pole 
SueseTogeihet Fteigloss Rods • One-line 30' Rods 0... 

Call for a Catalog 800-530-3979 

Maarten Company  
  Eaptai 

(303) 239-0790 Fax (303) 239-8750 
www.mccartenco.com mccartenco@aol.com 

INSPECT • PAINT • REPAIR • RE-GUY • LIGHTING • ERECT 
• ANTENNA • FEEDLINES • ANALYSIS • DISMANTLE 

—  1 HERMAN J. JOHNSTON PRESIDENT 

Nationwide 
Tower Company 

RADIO, TELEVISION, C.A.T.V. AND MICROWAVE TOWERS 
P.O. BOX 130 • POOLE, KENTUCKY 42444 • (502) 533-6600 
MOBILE (502) 831-4573 FAX (502) 533-0044 

©CALL 800-866-0206 TO 
RESERVE CLASSIFIED 

• SPACE! 

CAREER OPPORTUNITIES 

CATV SYSTEM TECHNICIAN 
Cable USA, Inc. has an immediate opening for a CATV 
System Technician. Three years min. CATV experi-
ence required. Good communication and interper-
sonal skills a plus. We offer a competitive salary with 
full benefits. Cable USA, Inc. is an equal opportunity 
employer as well as a drug/smoke free environment. 

Send resume to: 
Stuart Gilbertson, Manager 

Cable USA, Inc. 

P.O. Box 1448 
Kearney, NE 68848 

You may tax your resume to: (308) 234-6452 

Call 800-866-0206 
to reeerve ,pace! 

• 

Communication Resources Inc. 
CRI is seeking experienced, results driven 

individuals willing to travel. 

.-> Field Installations 

.-> Network/Cable Modem Installations 
Direct Sales 

Fast growing organization looking to build regional start-up teams 
to travel and develop new operations. 
Excellent earning potential with full benefits and advancement 
opportunities. 

Call Jim DeCastro @ 1-800-683-0253 ext. 221 
CRI is an Equal Opportunity Employer and Drug Free Workplace 

Local work available in Los Angeles, Atlanta, New York City, Dallas & S.E. Florida. 
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< C LASSIFIEDS 

CAREER OPPORTUNITIES 

CATV Engineering and Training  
Blonder Tongue has multiple openings for technically qualified CATV engi-
neering associates. Successful candidates will train and assist Blonder 
Tongue's customers to specify, design, and implement Blonder Tongue 
products into CATV and private cable systems. 

Qualified candidates will have a minimum of 10 years CATV technical and 
three years of classroom instructional experience in several of the following 
areas: satellite and broadcast TV headend signal processing, trunk and feed-
er broadband distribution, CARS band or 18 GHz AM microwave, or 
addressable interdiction systems. Candidates must be able to teach with 
confidence, clearly convey technical concepts and present a professional 
image. Supervision of technical associates can substitute for instructional 
experience. 

Educational Criteria: Minimum of a High School diploma and formal 
technical education. Candidates with a BS in engineering and partial or full 
SCTE BCE certification get preference.At least one position requires fluen-
cy in Spanish or Portuguese. Travel requirements range from moderate to 
extensive, depending on the position. 

Here's bow to apply. 

Blonder Tongue offers highly competitive salaries and comprehensive 
benefits including a 401K plan. 

For consideration, please send your resume to: 

Blonder Tongue Laboratories, Inc. 
1 Jake Brown Road, Old Bridge, NJ 08857 

Fax No. 732/679-4353 
An Equal Opportunity Employer. 

BLONDER 
TONGUE 
LABORATORIES. INC. 

Since 1975 we have served 
the CABLE-TV industry by 

matching talent with opportunity. 
JIM YOUNG it ASSOCIATES 
One Young Plaza. Weatherford, Texas 76086 
Call (800) 433-2160 • Fax (817) 599-4483 • E-mail: jyoung@staffing.net 

Established 
1980 

Member 
SCTE 

Ervin Cable Construction, Inc. 
Communication Construction Specialist  

Help Wanted in the Southeast and Midwest Region 

Call - 1- 800 - 232 - 7155 
260 N. Lincoln Blvd. East • Shawneetown, IL 62984 

• Fiber Splicing 
• Design and Mapping 

• Upgrades 
• New Builds 
• Directional Boring 

• Coaxial Splicing 
• Primestar Installers 

THE FUTURE IS 
interactive 

be a part oF it! 

ResNet Communications provides cable and 
Video-On-Demand (VOD) services to multi-
family residences. Utilizing proven networked 
communications technology, ResNet is well on 

its way to becoming a major player in the 
rapidly expanding private cable-services market. 
ResNet is looking for qualified applicants for 

the following CATV positions. 

Op Mgmt. (Corporate/Field) Positions # 1140797 
MOU Const./Project Mgmt. Positions tonont 
Service Technicians/Installers Positions #1H0491 
Ouality Control Engineers Positions #1110S9/ 

Training (Management/Trainer) Positions #11101191 
Billing System Manager (CSG) # 180/97 

Experience in a multifamily environment o: 
shared services helpful. Interested candidate, 

should submit a letter of application, 
resume and a salary history to: 

ResNet Communications 
AT77V: Human Resources 

808 West Ave. N, Sioux Falls, SD 57104-5720 
uninulodgene4com 

RESNEr 
COMMUNICATIONS 

ResNet Communications is an LOE 

SCTE Sustaining Member p 

eter 

FroehFroehlich &Co. 
lich 

search 
PO Box 339 Weatherford, TX 76086 
(800) 742-4947 FAX (817) 594-1337 

EMAIL . pfsearch@flash.net 
Web http //vvweflash.nett-pfsearch 

All levels of Technical 
Positions - Corporate to 
Hourly. Operators and 

Manufacturers 
Call or Write. Fees Paid. 

mall World, But 
• • d Site 

lore! 
coin 
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0 CLASSIFIEDS 
CAREER OPPORTUNITIES 

CDI Telecommunications, Inc 
is hiring experienced people 

for the following positions: 

DESIGN ENGINEERS 

Design Fiber & Coax 
Broadband Routes. 

TECHNICIANS 

Installation, Cut-over, 
Testing, Upgrades 

Call: (800) 669-1890 

Ext. 4119 

Fax: 800-875-1904 

Attn. CED97 

Mail resume to: 

P.O. Box 4056, Dept. CED97 

Scottsdale, Arizona 85261-4056 

FIBER OPTICS 

dietArt, ABEFITECNS 
For Excellence in Fiber Optics 
- Splicing - Testing - Restoration - 

Qualified Technical Crews Available! 
Excellent References Competitive Rates 

Call Today for More Information. 

800-704-0444 

KNOLOGY Holdings, Inc. 
HEADEND TECHNICIAN 

KNOLOGY Holdings, Inc., a Telecommunications Company headquartered in West Point, 
Georgia has an opening for Headend Technician in the Montgomery, Alabama system. KNOLO-
GY of Montgomery is a CATV, Telephone and Cable Modem provider. Responsibilities include: 
Managing the quality control and electronic repair of all headend equipment; timely installation of 
headend equipment; implements special projects such as channel changes, equipment upgrades. 
Oversees the maintenance of addressability and billing system interface. Qualifications: 
Associates degree in electronics or 4 years experience in headend maintenance and installation. 
NCTI Advanced Technical Certificate. Valid drivers license and satisfactory driving record. 

KNOLOGY Holdings, Inc. offers a competitive benefit and compensation package, to include 
Stock Options 401(k) health and dental benefits and more. For consideration please send your 
resume with cover letter and salary history to: 

KNOLOGY Holdings, Inc. 
1239 O.G. Skinner Dr. 

RO. Box 510 
West Point, GA 31833 
Attn: Human Resources 

KNOLOGY is an EEO/AA employer: 
Pre employment drug testing required. 

CABLE TV CHIEF FIELD TECHNICIAN 
A municipal utility located in the capital city of Kentucky, has an opening in its Community Cable Television 
Division. An Experienced Chief Technician is needed to assist with the maintenance of its CATV system 
(17,000 subs) by implementing preventive maintenance standards, providing emergency repair service, con-
ducting proof tests; trouble-shooting system from head-end or taps; performing leakage-detection and repair 
service; and providing emergency repair service at all hours. 

Must have high school or equivalent plus five years directly related work experience. Vocational 
courses in related field and/or SCIE certification is preferred. Must possess a valid KY drivers license 
with a good driving history Must be able to successfully complete drug screening and background investiga-
tion.Must be willing to relocate. 

• A minimum of five years work experience in a Cable Television Distribution System is required. Work 
experience as a Chief Field Technician in a Similar system will receive preference. 

We offer between $14.07 - $16.88 Hourly and an Attractive Benefits Package (KY Retirement System, Life, 
Health, Dental, Uniforms, Holidays, Vacation and Sick Leave, etc.) 

QUALIFIED APPLICANTS MAY REQUEST AN APPLICATION FORM  
BY PHONE: (502) 223-3401 EXT. 133. OR BY MAIL: FEWPB PERSONNEL OFFICER. PO BOX 308, 

FRANKFORT KY 40602. or by E-Mail: mtraylor@fewpb.com  
APPLICATIONS WILL BE ACCEPTED UNTIL THE POSITION IS FILLED.  

EQUAL OPPORTUNITY EMPLOYER 

CHIEF TECHNICIAN 
Time Warner Cable of Okeechobee is seeking a qualified Chief Technician to oversee, manage, and 
supervise the daily operation of the plant at system level in the Belle Glade system. Must have 
proven experience in successfully supervising employees and the ability to extensively interact and 
effectively communicate with technical and office personnel, contractors, and general public. 

Must have thorough knowledge of electronics installation techniques, and repairs, OSHA and FCC 
regulations, specifications and requirements, experience with plant construction, microwave and satel-
lite earth station. Knowledge of Fiber Optic Technology. AT&T and Phillips equipment preferred. 

Must have a minimum of 3 years experience as system chief technician or senior technician along 
with advanced electronics training and training in Human Resources IVIanagement. 

Time Warner offers an outstanding benefit package and competitive salary. 

For immediate consideration please send your resume with a cover letter with salary history to: 

Time Warner Cable 
107 NW 7th Avenue 
Okeechobee, FL 34972 
Fax: (941) 467-7776 

Time Warner Cable an EEO/AA employer and supports a drug-free workplace. (M/F/D/V) 

' TIME WARNER 
evr. 
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RETURN PATH 

RESUL. 

A wide majority of those 
who responded to our survey 
said their systems are not in 
disaster-prone locations, 
which causes them not to be 
active in the current 
Emergency Broadcast 
System local program. 

Nevertheless, cable oper-
ators are widely aware of 
the fact that the FCC wants 
their participation in the 
new EAS, and nearly one-
quarter have already added 
emergency alerting gear in 
their headends, while anoth-
er 43 percent are making 
plans to do that. 
A majority also reported 

that they already have pro-
granuning override equip-
ment in their headends, even-
ly divided between audio-
only and audio/video gear. 

Most report that their 
emergency equipment gets 
activated only a few times a 
year. 

Congratulations to Rich 
Flanders of Time Warner 
Cable in Jamestown, N.Y, 
who just won $50 for faxing 
in his questionnaire. Thanks 
to everyone who responded! 

The issue: Emergency alerting 
Although cable operators have until the end of 1998 

to comply with new emergency alerting rules, it clearly 
is a responsibility cable operators will be adding to their 
suite of services. A recent FCC rulemaking overhauled 

The results: 
1. Is your system active in the current EBS locally? 

Yes 

43% 
No 

57% 
Don't know 

0% 

2. Is your local geographic area prone to numerous 
emergencies on an annual basis? 

Yes 

14% 
No 

86% 
Don't know 

0% 

3. Are you aware of the FCC proceeding that made the 
cable industry part of the new national alerting system? 

Yes 

100% 
No Don't know 

0% 

4. Does your franchise agreement require emergency 
alerting capability? 

Yes 

28% 
No 

43% 
Don't know 

14% 

5. Do you have plans to add emergency alerting equip-
ment to your headend in the next year—or have you 
already done it? 

Planning to 

43% 
Already did Don't know 

28% 28% 

6. How much will your system have to spend, per 
channel, to comply with the EAS rules? 

More than $1,000 $500 to $1,000 Don't know 

14% 28% 57% 

7. Does your system presently have programming 
override equipment in place in the headend? 

Yes 

57% 
No 

43% 
Don't know 

0% 

the Emergency Broadcasting System and is requiring 
participation by most cable systems. Despite the delay, 
are you ready to comply? 

8. If so, does it override audio only, or audio and video 
signals? 

Audio only 

50% 
Audio and video Don't know 

50% 0% 

9. If your system has such equipment, does it override 
all channels, including broadcast? 

Yes No 

100% 0% 
Don't know 

0% 

10. If you have emergency alerting equipment, how 
often has it been activated and/or tested? 

Monthly 

25% 75% 0% 
Few times a year Don't know 

Your comments on emergency alerting: 

"As a small independent (operator), we are most con-
cerned with the cost of implementing EAS." 

— Jean Gippert, Televista, New Boston, Mich. 

"Over the last 20 years, the only time we could have 
used an EBS system was when the power was out for 
the entire community. Of course, no one had power, or 
TV, so what good would it have done? This is just 
another government program gone berserk." 

— Bruce Wine, Country Cable, Ramona, Calif 
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IN THE LOOP 

Want the 
whole story? 

The eyes 
have It 

By Thomas G. Robinson, 
Director of Regulatory 
Affairs and Technology 

Development, River Oaks 
Communications Corp. 

Have a comment? 
Contact Tom via e-mail at: 

ctrobinson@worldnet.att.net. 

Its very name suggests that television is an essentially 
visual medium. (It is important to note, however, that 
annoying audio can negatively affect the viewer's percep-

tion of visual signal quality, although it 
has not seemed to alter my daughter's 
positive perception of MTV.) 

Early on, television's strong and last-
ing visual imagery pegged it as the "cool 
fire." Moreover, now that TV has become 
the top source of news and information 
for many in our nation, the imagery that 
we see can significantly influence our 
attitudes. This is one reason why it is 
especially important to get the words 
along with the picture in order to get the 
whole story that is being conveyed. 

It's with this in mind that Congress 
in 1996 crafted Section 713 of the 
Communications Act, requiring closed 
captioning to be provided for a much 
larger portion of television programs in 
the future. Congress' goal was to make 
closed captioning more widely avail-
able, and thus enable viewers with hear-
ing disabilities to get the "whole story." 

In requiring the Federal 
Communications Commission to craft 
rules to implement Section 713, 
Congress allowed the Commission to 
exempt specific programs, classes of 
programs or services where the FCC 
determines that the provision of closed 

captioning would be "economically burdensome," or 
where such a requirement would constitute an "undue 
burden." The FCC addressed these exemptions and a 
host of other closed captioning rulemalcing mattèrs this 
past August. As part of developing standards for these 
types of exemption determinations, the Commission indi-
cated that Congress intended for the FCC to balance the 
need for an increase in closed captioned programming 
against the possibility of inhibiting the production and 
distribution of programming, and thereby restricting the 
diversity of programming available to the public at large. 

Consistent with this balancing act, the Commission 
has exempted certain types of "locally-produced and dis-
tributed non-news programming with limited repeat 
value." According to the FCC, this would include, for 
example, "local parades, local high school and other non-
professional sports, live unscripted talk shows and com-
munity theater productions." Beyond this, the 
Commission also allows a general revenue-based exemp-
tion, focusing on a cap of two percent of the gross rev-
enues received from any particular channel. Moreover, 
the FCC has specifically exempted program distributors 
from being required to caption PEG (public, educational 
and governmental) access, leased access and must-carry 
programming, where they have no editorial control. 

From some of the general industry buzz on this 
issue, it was like a giant "Whew!" could be heard 

throughout multichannel-video land. "Now we don't 
have to worry about captioning the PEG and LO (local 
origination) stuff," some were heard to say. 

Well, that response is akin to hearing without really 
listening. For example, a number of PEG organizations 
currently caption some of their offerings that typically 
have the broadest viewer interest and repeat value, and 
want to caption more programming, but do not have the 
resources. Additionally, the FCC specifically notes that 
its locally-produced programming exemption is narrow-
ly-focused and applies only to a limited class of truly 
local materials. For example, local news, programs that 
have repeat value and programs readily captioned 
through an ENR ("electronic news room") process, 
where captions can be created from the same informa-
tion sent to a Teleprompter, are not exempted. 

Operators, programmers could work together 
The Commission also mentions alternative mecha-

nisms (although not substitutes) for making programming 
more accessible to persons with hearing disabilities, such 
as the addition of text or a graphic display of the content 
of the audio portion of the program and the use of sign 
language interpretation. (The use of sign language, 
though, may not have the total benefit anticipated, 
because senior citizens who have recently become hear-
ing-impaired generally favor captions over having to learn 
sign language late in life.) Finally, the Commission notes 
that the cost of captioning continues to decrease, and that 
it expects that new technology will allow closed caption-
ing to be done more efficiently and easily in the future. 

Taken all together, it makes sense for operators to 
work with local programmers to develop cost-effective 
ways to increase the amount of closed captioned pro-
granuning that will make local programming more acces-
sible to a significant portion of their audience that is 
hearing-disabled (equating to 8.6 percent of the nation's 
population currently, and growing as the population 
ages). Services such as PEG channels are already valu-
able to the hearing-disabled community, based on the 
amount of text-based programming that they provide. 
Potential ways to make them more valuable include: 
6/Provision by operators for each PEG service of 
ENR equipment ($2,500-$5,000 per channel) to 
enable pre-scripted programs or portions of programs 
to be captioned. 
6/Allocation of a portion of PEG fees to closed cap-
tioning expenses. 
VAllocation of a portion of the two percent of gross rev-
enues amount from other channels for captioning on 
locally-programmed channels. The FCC gives discretion 
to providers on how to allocate funds to captioning and 
indicates that they may choose to expend funds for the 
captioning of less widely-viewed programming, based on 
its importance to the hearing-disabled community in light 
of the absence of alternative sources for that information. 

This issue will grow with our aging population. Those 
who respond well now will continue to see their audience 
gather around their "cool fire" in the future. CIED 
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Provides all the network 
monitoring pieces... 
From the broadband monitoring experts at 
AM, OmniSTAT provides all the pieces for an 
integrated network monitoring solution. Our 

— end-to-end system includes multi-vendor hardware, 
easy to use software, and the level of support and 
service critical to insuring the system works. 

MOST EXTENSIVE PRODUCT OFFERING... 
From headend, to end-of-the-line, to reverse path management, it 
all plays together and is supported by major OEM's...GI, Scientific Atlanta, 
Philips and ADC to name a few. 

FEATURES... 
Windows software, Open Systems Architecture with SNMP interfaces, cost 
effective hardware and software, flexible and upgradeable. 

SYSTEM SUPPORT.. 
Extensive training and field support. System integration and customization 
services provided by our technical staff insures that the system works and 
makes interfacing with other network elements a reality. 

All from AM Communications...Providing network solutions for over 
a decade. 
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ONLY A FEW 
THINGS IN 
LIFE ARE THIS 
RELIABLE. 

Service 
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The Atomic Clock 

The Force of Cravity 

As sure as the sun rises, you can count on the Continuum" Headend 

System for exceptionally dependable video delivery. Advanced hardware 

design features like gold plated interconnections and a fully passive back-

plane ensure continuous service and peak performance. For proactive 

headend management, Continuum's Headend Management System (HMS) 

provides full remote control, status monitoring and automatic backup 24 

hours a day. Make your headend one to count on—call 1-888 -HEADEND 

today for a complete information package. amine,' 
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CONTINUUM HEADEND SYSTEM 
Platform for the 21 5' Century 


