'll'lllll‘Illlll(llllll‘llllllllllllllllll'lll.ll’ll

9990-S9YSS NW 1NYd LNIVE
99959 X088 04

AIVMHEOJIW 3 0344

SZELw90

L]
8% 565 S 1I ASISONZTITZ -bh120-58

¥§S lIQIU—E*****f**i!**l**l***




Yu

HEADEND S While digital technology will become commonplace

in the future, most subscribers today still live in an

THAT SERVE analog world. That’s why you need to invest in

headend solutions which support both present and developing video

WELL INTO communications applications. Solutions which let you make the tran- %
THE NEXT sition only when it makes the most economic sense. That’s why you '

should choose Scientific-Atlanta. With the industry’s broadest line of

‘ E l\ | I I l |2Y headends, we offer you more options, with more advanced technology
[ ]

than anyone else. So no matter how you plan to compete, plan to make

Scientific-Atlanta your headend partner.

Call 1-800-722-2009. /)l

Scientific
Atlanta
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Troubleshooting with Sencore’s
NEW line of signal level meters
will help you take the heat off

testing all your system
parameters.

CHANNELIZER

HOLD 109
BATTERY TEST

a BACK
SHIFT DELETE UGHT
LOCK L -

PROGRAMMABLE FUNCTIONS

A
D
£ ¥

MEASUREMENTS

RF v C'N

TUNING
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The SL754 “CHANNELIZER” Features:
All Freq./Channel Tuning from 5-810 MHz
Extended Measuring Range from -35 to +60 dBmV >
Channel Planning Capabilities for custom channel planning ‘ L i

or ch_oose from.8 pre-.set channel plans ‘ _ The SL753 “CHANNELIZER” Installer’s Meter Features: .
Automatic Pass/Fail Testing of all system parameters including:

All Freq./Channel Tuning from 50 to 810 MHz

T e SN e e

Tit Max A/V Ratio (5-810 MHz with sub-band option)
PN Min. C/N Level Extended Measuring Range from -35 to +60 dBmV
Flatness Max. Hum

Signal Quality Tests includes video and audio carrier, plus
“on channel” % of Hum

Channel Planning Capabilities for custom channel planning - ;

or choose from 8 pre-set channel plans = p—“ v

Rugged Design for use in all types of .z ;
weather conditions

Ch. to Ch. Variation All Ch. to Ch.Variation
Rugged Design for use in all types of weather conditions

Both the SL753 and SL754 are covered'f)y
Sencore’s Extended Warranty

For More Information, Call 1-800-SENCORE!
(736-2673)
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START 5. 000 000 MHz

STOP

1 000. 000 000 MHz

Introducing the PDA"30 1 GHz Amplifier from PICO MACOM, Inc.

*Frequency range: 50 MHz to 1 GHz

*30 dB gain at 1 GHz

¢ Strip line circuits, SMD technology

* Works with all broadband systems

eExternal AC supply 105 or 250 volts

*Compact design

¢ Available in 3 models: no return path, amplified return path, or
passive return path

SPECIFICATIONS

Bandwidth: 50 MHz to | GHz Noise figure <6.5dB
Return bandwidth: 5 10 40 MHz (optional) Hum modulation @ max gain:  -60 dB
Frequency gain: 30dB+ 1 dB Return loss: 50 to S00 MHz 15 dB

S00MHz to l GHz  10dB
Voltage requirements: 105 or 250 VAC
Operating temperature:  -10°C to +50°C

(50 MHz to 750 MHz)
30dB +£2dB
(750 MHz 10 1 GHz)

DISTORTION PARAMETERS

Channel No. Input Level Output Level CTB CSO XMod

tCW Carrier)
77 +5 dBmV +35 dBmV -60 -60) -60
77 +10dBmV +40 dBmV -60 -60 -60
77 +15 dBmV +45 dBmV -55 55 -55
77 +20 dBmV +50 dBmV -55 -50 -50
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PICO

MACOM, INC.

(800) 421-6511

Fax (818) 899-1165
12500 Foothill Blvd.
Lakeview Terrace, CA 91342
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THE FCC
IS NOT THE
ONLY GROUP

REDUCING YOUR |

. New footprints

PROFITS...

THE BEAST STOPS
THIEVES .. -

YOUR MDU
“CUSTOMERS” ARE

STEALING MILLIONS

FROM YOU.

THIS IS MONEY YOU

CAN NO LONGER
AFFORD TO LOSE.

CALL THE INDUSTRY

LEADER IN
HIGH SECURITY
ENCLOSURES

AND LET US SHOW
YOU HOW TO STOP

MDU THEFT

AND IMPROVE YOUR

BOTTOM LINE!
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Cable Security

801 FOX TRAIL

OPELIKA, ALABAMA 36803

1-800-205-288-1507
205-742-0055
FAX 205-742-0058

hat a wonderful and
exciting time to return to
the world of cable TV!
After a short sabbatical
(really about five years), it’s great
to be back — especially as editor of
Communications Technology. 1 had
just enough time to settle into my
job in Denver and suddenly it was
time for the Western Show and the
Society of Cable Telecommuni-
cations Engineers Emerging
Technologies seminar.

Even though CT has always been
CATV’s leading technical magazine,
our 1996 goal is to create some new
avenues for interface between the
cable, telephony, power and com-
puter industries.

The job world of technicians and
engineers has never been brighter.
No sooner do you begin to reap the
rewards of programming via satel-
lite and pay TV than you are faced
with engineering and maintaining
systems capable of supplying data
and telephony.

The common theme in the pre-
sentations at this month’s
Emerging Technologies seminar in
San Francisco is reliability. And a
big reason behind the focus and
push toward more reliable systems
is cable’s phenomenal potential in
telephony and especially data deliv-
ery. (Cable modems are promising
the capability to increase the speed
of data flow by as much as 1,000
times over some modems in use
today.) Systems unprepared for
superior two-way capability risk
the loss of cash flow not
approached by premium channels
and/or pay-per-view. Today’s techni-
cian/engineers must be qualified for
this modern technology.

Yesterday’s “blue sky” is today’s
reality. Pure cable training won’t
suffice. Yesterday’s top-paying tech
| slots required second- or first-class
licenses. Today’s and tomorrow’s
top-paying jobs will require SCTE
Broadband Communications

yo -

£ 0110 ¢ 5 RN

“The job world of
technicians and 5
engineers has

never heen

brighter. ”

Technician/Engineer (BCT/E) certi-
fication. Unable to wait for national
conferences, those who want the
very latest technical information
and equipment will surge into local
SCTE chapter meetings and depend
on trade magazine articles. Smart
techs and engineers are signing up
for local SCTE chapter meetings
and training seminars, Cable-Tec
Expo, Emerging Technologies and
BCT/E certification. These avenues
are your paths to senior engineer-
ing status and CT’s goal is to bring
you the latest technological infor- )
mation you’ll need to succeed in the

new communications arena.

Rex Porter
Editor
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Power by Design

Model No. SL-6012-36

e — . —_— T —

Model No. SL-6015-24

Fower
Modules /\ /\ /| . I\
15 AMP 12 AMP 9 AMP 6 AMP 3 AMP

Standby Power Supplies Engineered
for Today’s Cable TV Networks

And because our studies have
shown that most power supply
locations actually use less than 9

Small Simple Standbys™ from
Power Guard will save you money,
short and long term.

Since SSS™ is available in 3-6-9-12
or 15 amp ratings and in two or three
battery configurations, you can
maximize efficiency and reduce your
power bills and battery costs by

choosing the right model for each
power supply location. If your power
requirements change - simply
upgrade the power module. Small
Simple Standbys™ wiill grow with
you.

amps of power - we strongly
recommend that you consider our 24
volt units for those locations. You get
an immediate 33% savings in battery
costs and still have up to four hours
of standby run time.

Small Simple Standby™ - The right
product at the right time for the right
price. No wonder we continue to be
the fastest growing power supply
company in Cable TV.

1-800-288-1507 G“Ann FAX 205-742-0058
N nnn . ‘.
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Established 1975

Agile Satellite
Receivers & Modulators

IRD-1M & IRD SC-M TVM-450L & SCM470

“Call us for all your
channel addition requirements”
OCALA, FL

800-922-9200
904-351-4403 FAX

ATLANTA, GA ST.LOUIS, MO
800-962-5966 800-821-6800
404-368-8928 FAX 314-429-2401 FAX

DENVER, CO
800-525-8386
303-779-1717
303-779-1749 FAX

N

“Unique” Products For the 21st Century! j

AUDIO & VIDEO

Emergency Alert System

AV-EAS
Power On

“SUB-ALERT’ o

bz

“Unique” Products For the 21st Century!

MEGA HERTZ

Established 1975
DENVER, CO ATLANTA, GA ST.LOUIS, MO OCALA, FL
800-525-8386 800-962-5966 800-821-6800 800-922-9200

303-779-1749 FAX  404-368-8928 FAX  314-429-2401 FAX  904-351-4403

K “See a full demonstration in booth 2310 at the Western Show”
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Analog” Digital? Fiber? Copper" HFC" Standard makes a network work.

Putting together or upgrading a head-
end is more complex than ever. You
need technology that will bridge

gap. between today’s wants a
row’s needs.

SATELLITE & BROADBAND

TVM5508

MODULATOR

Cover the broad-

band spectrum

from 54 to 550

MHz with a AGILE IRD-11
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- 5 first RS250

juranoaro {7 S50 certified

broadcast
quality IRD.

STANDARD

STAaNDARD

ot 6TSZ STERED
GENERATO b o
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GENERATOR 18 STRATUM
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Connectors

Splitters

Taps

Combiners

Band Separators
Switches

Matching Transformers
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Call us about our 16Hz line

ASKA
COMMUNICATION
CORP.

3540 N.W. 56th Street
Suite 206
Ft. Lauderdale, FL 33309
TEL:(954)486-0039
FAX: (954)486-0202
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(draft—ietf-ipsec-skip-06.txt) is a
promising approach for exchanging se-
cret keys via public key encryption
and signatures.

* ITU-T X.509: The X.509 portion
of the X.500 directory specification de-
fines a format for public key certifi-
cates. This provides a standard method
in which to bind distinguished names
to public keys and other information
such as expiration date of the key.

¢ DAVIC: DAVIC is the Digital
Audio-Visual Council and is an
international standards-producing
body for multimedia applications.

In the DAVIC 1.2 Specification, Part
10, the group defined a general securi-
ty architecture, interfaces and basic
security tools for use with the more
general DAVIC 1.0 specification. In its
tool kit, DAVIC requires authentica-
tion of numerous entities in a multi-
media system. It has endorsed a three-
way public key approach based on
ITU-T Rec. X.509 certificate process-
ing. It also has defined a smart card
interface.

* SCTE: The Society of Cable
Telecommunications Engineers is
currently embarking on an effort to
produce North American standards
(under American National Standards
Institute rules) for various component
technologies of digital video systems.
One of the five categories under
consideration is security and condition-
al access. This work is just now begin-
ning, but should be watched because it
may have significant impact on emerg-
ing digital networks.

* SET: The secure electronic trans-
actions specification (http//www.visa.
com/cgi-bin/vee/sf/set/settech.html?2+0
or http//www.mastercard.com/set/set.
htm) is the result of work of primarily
two consortia of companies. Master-
card, IBM and Netscape were working
on the secure electronic payment pro-
tocol (SEPP) while Visa and Microsoft
were producing the secure transaction
technology (STT). Both are aimed at
the development of secure Internet pay-
ment protocols for credit cards.

¢ The public key cryptography
“standard” is a technical note of RSA
Laboratories. In the absence of exist-
ing standards for public key protocols,
RSA DSI Inc. released the revised ver-
sion of this specification in 1993 to pro-
vide a common point of reference for
developers. There are 11 standards al-
though two (#2 and #4) have been de-
activated.

* [EEE P1363: To promote the
transition from paper to electronic
media security, the Institute of
Electrical and Electronic Engineers is
sponsoring an effort to create a ballot-
ed standard for public key techniques.
Called P1363, the group (which is
composed of cryptographers and math-
ematicians from government, acade-
mia and industry) produced a first
working draft in August 1996.

Contemporary methods

It may not be long before many
cable operators face the security issues
involved in the scenarios described
previously. New applications call for
new security measures that are be-
yond the capabilities of legacy condi-
tional access approaches.

A practical, effective conditional ac-
cess system for contemporary broad-
band networks would include the fol-
lowing attributes:

* Seamless integration of analog
and digital services in either broadcast
or interactive environments.

* Enabling of many classes of appli-
cations—including video and data ac-
cess—from a common security approach.

* Combination of appropriate ele-
ments of public and secret key
methodologies.

¢ Provision of means to securely
identify the sender and authenticate
the content of a message.

* Using the proper protocols, inte-
gration of all critical cryptographic ele-
ments, including key generation, en-
cryption/decryption, digital signature
and authentication.

* Implementation of security
algorithms, logic and key storage in a
tamper-proof module (such as a “smart
card”).

* Renewable physical security by
replaceable functions for common “at-
tack points” (key management, entitle-
ment storage, entitlement messaging,
and set-top personalization).

Without performing any crypto-
graphic functions directly, the sub-
scriber can still be assured of excellent
security and privacy. Public key tech-
nology allows placing conditional access
identity mechanisms in the set-top it-
self, which can generate a public/pri-
vate key pair. Neither the manufactur-
er, the end user, nor anyone in be-
tween needs to know the private key.
The set-top can “publish” its public key
while keeping the private key in se-
cure memory. CT
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Ante¢, Nortel launch
new integration firm

As anyone who set foot on the
Western Cable Show floor back in
November can attest, the future of
cable telecommunications is not just
telephony. High-speed data transfer
and near-video-on-demand (NVOD)
applications are just as likely, usher-
ing in an age of Internet connectivity
and interactivity that will transform
cable networks from broadcast-only
service providers to fully vested play-
ers in the Information Age.

Eventually all these services may
be delivered by a single ATM packet,
according to Andy Paff, CEO and pres-
ident of Integration Technologies, a
systems integration firm launched
jointly by Antec and Nortel. In the
near term, however, cable operators
who want to take advantage of the
new opportunities the industry offers
should expect to manage more than
one network and upgrade their exist-

NOW AVAILABLE

. [

ing HFC setup — then have a strate-
gy for migrating to whatever new net-
work technologies may emerge.

Enter IT. One of several joint ven-
tures announced by the cable broad-
band technology vendor Antec and
telephony network expert Nortel,
Integration Technologies was formed
last fall to integrate today’s HFC net-
works into the global telecommunica-
tions network and help broadband
operators deploy interactive services.
Network management and system
planning are key elements of the
range of services provided by IT,
whose executive staff also includes
Chief Operating Officer Ron Cotten,
CEO of Engineering Technologies
Group.

IT does not sell products, according
to Paff. Rather, the company, which its
executives stress is “vendor indepen-
dent,” will provide “best-of-class solu-
tions” for domestic cable operators’
network design, including SONET
(synchronous optical network) trans-
port, widearea networking, and

upgrading of HFC design. “HFC
design is changing radically, with a lot
of upstream configurations that
haven’t been needed in the past,” said
Paff. IT makes LAN, WAN and ATM
switching recommendations to its
clients, and develops solutions for
migratable platforms for network
operators, as well as field implementa-
tion services.

Paff said that the telephony and
data transfer are the areas likely to
develop first for cable operators. “A cou-
ple of years ago, we would have said
telephony would be the first area of
concentration,” Paff noted. “Now, opera-
tors are saying, ‘I don’t care which we
do first, we're going to do both.” While
acknowledging technical and opera-
tional issues such as network reliabili-
ty and isolation of ingress as chal-
lenges for cable operators, Paff added
that “the good news is HFC remains
the best alternative for broadband
interactive services to the home.”

With a current staff of 15 — possi-
bly growing to 130, if ETG is folded

e

THE CBLinx™-1

2
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ABC CABLE PRODUCTS, INC.
offers a full line of:

« Cost-effective optical transmission links for point to point
video, data and telephone for high performance limited
channel applications.

« Also available, our “OEM" compatible remote control units
and our “new" 2 in 1 ProMote units for CATV converter,
TV, and DMX/DCR operation.

6950 South Tucson Way, Suite C
Englewood, CO 80112
Tel: (303) 792-2552: (800) 777-2259
Fax: (303) 792-2642

CABLE
PRODUCTS,
INC.
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Downlink High Quality and Low Prices
with DH Satellite’s Complete Line
of Antenna’s and Mounts.

The DH 3.7m Spun Aluminum one piece antenna gives you
high performance gain, easy assembly with outstanding
stability and delivery to your installation site

CALL FOR PRICING
OR NEAREST DIST.

(800) 627-9443

DH Satellite

600 N. Marquette Rd.
Prairie du Chien, WI USA 53821
Phone (608) 326-8406
Fax (608) 3264233
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Because the Infobahn
is a 2-Way Street
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Return path traffic ahead.
The superhighway is coming head-on. svstem and
And Harmonic Lightwaves™ complete optical expanded bandwidth options to handle digital
return path svstem gives vou the reliable and analog services. Evervthing goes through
two-way network vou'll need to do business. our receivers...onto the superhighway...and
B There's o right back to owr headend transceivers. B Return
digital path is critical-path 1o expanding vour revenues.
return To learn more, contact Harmonic Lightwaves at
' path for 3005 Bunker Hill Lane, Santa Clara. CA 95054
our retwork UISA. fax 408-970-8543 or call 408-970-9880 //Izj
2 managenment or 800-788-1330. /
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into the company in the next month
or so, as Paff has suggested — IT is
prepared to handle the issues of net-
work availability and network quality
so crucial to telecommunications over
cable. Paff predicts that, particularly
with cable telephony, vendors and
MSOs will work closely to ensure
standards that will facilitate compara-
tively easy integration of communica-
tions technology with cable networks.

“MSOs have to make a business out
of (telecommunications services), so
you're going to see the MSOs become
more vigilant about standards,” Paff
said. “Three or four years ago, we did-
n’t care. We were isolated CATV net-
works; it really didn’t matter that we
had proprietary systems on the HFC
networks. Access and control wasn'’t a
big issue universally. Now it is.” - Alex
Zavistovich

Motorola inks
cable data deals

Motorola Inc. Multimedia Group
announced an agreement in principle
to provide Tele-Communications Inc.

with up to 200,000 of its CyberSURFR
cable modems and Cable Router infra-
structure products for the introduction
of high-speed data communications
services. TCI will commercially deploy
the equipment to its business and res-
idential customers throughout the U.S.

Motorola also agreed in principle to
provide Time Warner Cable and its
affiliate companies with up to 50,000
CyberSURFR cable modems and
Cable Router infrastructure for high-
speed data communications over Time
Warner’s hybrid fiber/coax network.
This will be deployed over a 12-month
period, beginning in April 1996, to
Time Warner’s business and residen-
tial subscribers nationwide.

AT&T, H-P to build

broadband networks

AT&T Network Systems and
Hewlett-Packard Co. signed a memo-
randum of understanding to cooperate
in exploring new kinds of public and
private wireless and wired networks
that make the delivery of multimedia
information and interactive services

more cost-effective and reliable.
(AT&T Network Systems will split off
from AT&T as part of a separate sys-
tems and technology company this
year.)

Using intelligent networking solu-
tions created by the two companies,
regional Bell operating companies,
cable TV companies and other commu-
nications and computing industry
players will be able to offer customers
Internet access, home shopping,
telecommuting, interactive games, per-
sonal audio channels, virtual commu-
nities, distance learning, interactive
advertising and telemedicine.

In other news, AT&T Network
Systems, Hewlett-Packard Co., Hybrid
Networks Inc. and Intel Corp.
announced their intention to develop
interoperable products for delivering
high-speed data services to personal
computers via broadband networks. At
press time, the companies had
announced plans to publish an open
specification by end-1995, which will
be submitted to the appropriate stan-
dards committees as well as to
CableLabs and cable operators for
their review and recommendation.

n Force, Incorporated

Fiber Optics and Electronics

FM Baseband Video, Audio, Data to 10 Mb/s
VSB/AM Broadband 5-80 Channels
RGB Video to 120 MHz
Serial Digital Video to 1.5 Mb/s

Frequency Agile RF Data Modems to 64 kbh/s
T1/DS1 (1.544 Mb/s) Modems Available 2/96

Since 1978, Force,
manufactured over

Inc.

has designed and
150 quality

fiber optic

SAW FILTERED
FIXED CHANNEL

JLATORS

Model SAWM

60 Channel * SAW Filtered
I.F. Loop * 50 dB Output

transmission products. Models are available for MM
or SM fiber. Niche applications include:

* Return/Forward Path - Security/Surveillance

* Distance Learning  * Commercial Applications
* Municipal I-Nets * Broadcast Feeds

° Traffic Systems * Premise Wiring (LAN)

Quality Head-end Product:
at the Right Price

HOLLAND

ELECTRONICS CORP,

Ventura, CA USA

(800) 628-4511
(805) 339-9080
(805) 3385-9084 fax

825 Park Street (P.O. Box 2045), Christiansburg, VA 24073
(800) 732-5252° (540) 382-0462° FAX: (540) 381-0392
E-MAIL: Force.Inc@bev.net
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With the DIR-747 integrated receiver/descrambler, vou get a 14"
IRD that brings low profile ro the next generation of performance.
And, it's trom the industry leader DX Antenna.

For us, it wasn't just producing a thin receiver, we needed to produce
the best receiver, period! And, we have done just thar.

The DIR-747 is o combination of the space saver you need when
adding channels and the hest rechnology available roday. Also, it
includes a long list of features from an integrated VCRS" descrambling
module, ro front panel controls and a video tese port,

Easy is a key word when working with the DIR-747. It's menu driven
with an LCD display that makes selecting the many options simple.
When combined with the all new DSM-180 modulator, your subscribers
will receive the sharpest video and soundest audio signals possible.

For more information, write to DX Communications Inc.,

10 Skyline Drive, Hawthorne, NY, 10532 or call (914) 347-4040Q.

DX

ANTENNA

The DIR-747 Satellite Receiver
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Nelson named
VP, tech programs

The Society has promoted
Marvin Nelson to the newly cre-
ated position of vice president,
technical programs.

Nelson, 41, joined the Society
in 1991 as director of chapter
development and was responsible
for fostering the growth of the
Society’s now-74 local chapters
and meeting groups. In 1993, he
was appointed director of certifi-
cation programs and became
responsible for the administra-
tion of Broadband Communi-
cations Technician/Engineer
(BCT/E) and Installer examina-
tions as well as interfacing with
volunteer groups updating the
program’s curriculum and exam
questions. In his new position as
vice president of technical pro-
grams, Nelson will oversee all
technical aspects of the Society’s
operations, including supporting
the SCTE Engineering
Committee’s development of tech-
nical standards.

“One of the reasons that the
Society’s board of directors ele-
vated me to the position of presi-
dent in 1992,” stated Riker, “was
to make way for the creation of
vice president positions on the

e NEWS

national headquarters staff. I am
pleased to announce Nelson’s
appointment and look forward to
continued quality efforts from
Marv and his staff as we prepare
for the challenges that 1996 is
sure to bring for the Society and
the entire industry.”

Society /Gl
co-sponsor seminar

The Society has joined with
General Instrument to co-spon-
sor its Cable Insights seminar
series. The first SCTE co-spon-
sored seminar was held Nov. 13-
14 at the Sheraton Valley Forge
Hotel in King of Prussia, PA.

SCTE President Bill Riker
delivered the opening address to
attendees of this two-day event.
He also will be addressing
attendees of future Cable
Insights seminars, with the next
one scheduled to be held in
California sometime in April.

SCTE’s At-Large Director
Wendell Bailey, who is vice
president of science and tech-
nology at the National Cable
Television Association, was a
featured speaker for the
November seminar. He has spo-
ken at many previous Cable
Insights seminars.

The seminar is intended for
nontechnical executives and man-
agers who wish to gain greater
understanding and knowledge of
the basic technical workings of the
cable industry. This is not a GI
product seminar. Its purpose pure-
ly is to provide basic technical
information on the broadband
industry.

This joint venture between GI
and SCTE provides an overview of
both present cable industry tech-
nology and future technologies. It
covers technological information
for headends, distribution systems,
signal access and digital compres-
sion. Alternate transmission
media, high definition TV, telepho-
ny, interactive services and regula-
tory concerns also are addressed.

“SCTE is delighted to join
General Instrument in the co-
sponsorship of this valuable
seminar,” Riker stated. “It will
specifically benefit individuals
in the cable industry, or those
from the many converging
industries who don’t have a
technical background but wish
to gain a greater understanding
of the cable industry’s present
and future technologies. This
can aid nontechnical personnel
in making important decisions
that will guide the directions of
their companies.” —

We appreciate the acceptance and the
support you have shown us in 1995. Thank you.

Our goal in 1996 is to continue to earn your
respect with every delivery of every product.

Thanks again. Here's hoping 1996 will be a great year for all of us.

ICIGLIEILEGE 'R I'lllll-l-)

Direct merchants to the telecommunications industry
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'/ + Multi-Channel Level Testing
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// =~ Interceptor Combination Meter
- — J Greater Versalilify... The new Interceptor
: / ' presents leakage detection and MicroStealth

measurement capability in a single, handheld
installer meter.

The Interceptor Lieakage/Signal Level Meter with
0.5 pV sensitivity finds even the smallest leaks
and automatically converts distances to cquivalent
10-foot readings, maximizing freedom from error.

Tagging Capability... False alarms are virtually
eliminated with head-end video "tagging” that
differentiates leaks and increases detection range.
Installers save time and unnecessary aggravation.
It’s even compatible with existing tagging systems.

Value... You'll wonder how we squeezed so much
capability into a multi-channel tester, yet offer it at
a fraction of the price you’d expect.

MicroStealth Muiti-Channel Capahility...

The Interceptor also includes the industry’s most
popular installer meter features:

® Multi-channel, high
resolution LCD d%splay
on a single screen

* Up to 890 MHz
¢ Lightweight/hand-held
* Rugged/water resistant

The Interceptor leakage/signal level meter is just
part of the complete line of quality test and
measurement equipment from Wavetek. Each
product offers powerful performance and is
designed to meet your specific testing needs.

All the performance, speed, and ease of use you
demand-at a price you expect from a leader.

Call 1-800-622-5515

‘ Waverek. . .partners in productivity for over 35 years

)
< J(;))m)iun )
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New national SCTE
Headquarters
nears completion

The construction of the new
SCTE national headquarters
move-in is scheduled to follow this
month’s Conference on Emerging
Technologies. The building shell
and site work were completed in
October before the cold weather
set in and now the interior con-
struction is in full swing. When
complete, the building will accom-
modate staff offices, warehouse
storage, a technical display room,
and conference and training space
with adjacent cafeteria for catered
events.

The new headquarters is only a
few miles from the current Exton
Commons location, which enables
SCTE to make the transition with
minimal disruption of service to
the membership. All telephone
and facsimile numbers will
remain the same, and there will
be service to both buildings dur-

ing the relocation period. The new
mailing address will be printed on
all Society material beginning
January 1.

The new building will have
facilities that will accommodate
conferences and training semi-
nars. The Introduction to Fiber
Optics and Introduction to
Telephony seminars will be held
there in March. Also hosted will
be the new Introduction to Data
Communications and the popular
Technology for Technicians IT sem-
inars in September.

The training area will be
equipped with a small headend to
enhance training capabilities and
provide cable service to the build-
ing. This will be an important
addition, as SCTE’s training pro-
grams are designed to encompass
both technical theory and hands-
on skills.

A special area for guests will
be the Technical Display Room.
Anyone with historic cable equip-
ment is encouraged to donate it
for display, so visitors may enjoy
viewing the progress and

advancement of CATV technology
over the years. Each display will
include a description of the
equipment, its use, history and
donor.

SCTE also wants to highlight
the achievements and awards that
our members have been given by
the industry for exceptional ser-
vice and/or skill. If you have
received a significant award, com-
mendation or certificate, we will
exhibit it in the Display Room for
the acknowledgment of other
industry personnel.

The SCTE Board will hold its
next meeting in the new facility, in
conjunction with the grand open-
ing, in late February. We also plan
to hold several open houses for
local chapters and area cable sys-
tem management to introduce them
to the facility and our services.

SCTE is looking forward to the
move to enable it to increase the
scope and quality of its services
through improved product fulfill-
ment facilities, new training and
meeting space and room for future
growth.

1. Access Hot Prospects
2, Target Proven-Buyers

3. Increase Sales

powers!

Watch your

Phillips High-Tech Business Lists can put you one
step closer to achieving your marketing goals!
Mailing to a Phillips list means your message is
reaching proven-buyers of products and services
in your industry. We have the names you need
fo assure your message reaches the purchasing

Looking for hot prospects in these major markets:
telecommunications, satellite and broadcasting,

o 5
NEW YEARS RESOLUTIONS

banking? Our lists are niche-specific to give you
access fo these hard-to-reach markets. Phillips lists
put you in touch with the movers and shakers
who drive the high-tech marketplace.

data and communica-
tions, wireless communi-
cations, video technology,
aviation, defense and

rofits soar in 1996,

give us a call today and together

Phillips
(s i s |

we can ring in the new year!

Contact Susan Incarnato
at 301-340-7788
x2026
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I:IT TAKES THE “STALL” OUT OF ”“INSTALL.”

The Deltec® Cable Support System from Thomas &
Betts can make a real difference in your installation time. It
installs with just a single wrap. Saving you time 474 money.

Here’s another difference -- it’s not metal, it’s homo-
polymer acetal. A material that has more than proven itself
in 20 years of harsh outside plant testing.

What’s more, the Deltec System has no sharp edges or

points. So it’s easy on your hands. Easy to hold on to. And

ISO 9000 Registered

easy on coaxial, fiber optic, and twisted pair cable. All of
which makes the Deltec System easy to work with. And of
course, it's fast, too.

Last but not least, the Deltec System is versatile. It
supports cable either horizontally or vertically.

For more information, just call 800-685-9452. We’ll

try to keep it brief, because we ” I ®
know how valuable your time is. e t ec
Thomasé&Betts

©1995 Thomas & Betts. All rights reserved
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CORRESPONDENT'S Haal

By Lawrence W. Lockwood

Switched digital video

DV (switched digital video)

— yet another acronym

from the seemingly endless

supply generated with the
advent of digital video.

A number of phone companies have
dropped plans for HFC (hybrid
fiber/coax) systems and some have
invested in wireless cable systems.
However, Bell Atlantic, Southwestern
Bell, Bell South, Nynex and US West
have expressed renewed interest in
SDV systems.

BroadBand Technologies Inc. of
Research Triangle Park, NC (a
descendant of Siecor), has been pro-
moting FTTC (fiber-to-the-curb) sys-
tems for over a decade. It has
announced a new SDV system that is
the result of a joint development pro-
ject with AT&T Microelectronics of
Berkeley Heights, NJ. This new SDV
system supports POTS (plain old
telephone service) and simultaneous
delivery of regular CATV services
along with switched 51.84 Mbps
ATM services of digital video, audio
or data (which is the SONET OC-1
rate) over unshielded twisted-pair
(UTP) telephone lines and coax to
the home. In addition it provides 1.62
Mbps in a return channel, which
could be used for many services such
as video conferencing, remote LAN
access, etc. This return channel is
QPSK (quadrature phase shift key)
modulated and is in the 27 to 30
MHz band.

The BBT system is called FLX SDV
and is being installed by
Southwestern Bell in Richardson, TX.
This system runs an optical fiber
between a host digital terminal (HDT)
located in the system’s distribution
center (either the headend or central
office in the case of a telephone sys-
tem) and an optical network unit
(ONU) located within a neighborhood.
(See Figure 1 on page 20.)

Lawrence Lockwood is president of
TeleResources and the East Coast
correspondent for “Communications
Technology.” He is based in
Arlington, VA.

POTS, the downstream OC-1 51.84
Mbps and the upstream 1.6 Mbps
data are all located in the subsplit fre-
quency range — i.e., below 50 MHz.
(See Figure 2 on page 20.) Because the
encoded video is transmitted at a fre-
quency band of 6-26 MHz — well
above the sub-1 MHz voice band used
in telephone and well below broadcast
channel frequencies — simultaneous
voice and interactive video can travel
over the same copper wiring.

At the headend

At the network headend, telephone
signals are packaged into DS-1 packets
while digital video and other data are
combined and sent to the ONU in
streams of ATM cells. The ONU reads
the address of each digital packet and
directs it to the proper residential drop.

These streams of cells may contain
one or more streams of digital video,
CD-quality audio channels, along with
data streams from Internet sites or
other remote hosts. Telephone signals
are converted to their analog form and
shipped as a 0 to 4 kHz signal down
the twisted copper pair along with the
high-rate digital traffic. Near the curb,
the twisted-pair is fed into a passive
combiner that adds the normal cable
TV spectrum to the signal and provides

GLOSSARY OF ACRONYMS

AALS ATM adaptation layer number 5
ATM Asynchronous transfer mode
CAP Carrierless amplitude/phase
modulation
DS-1 Digital signal, level 1,
1.544 Mbps
FLX Fiber loop access

FTTC Fiber-to-the-curb
FITH Fiber-to-the-home
HDT Host digital terminal

the impedance matching required to
bring it into the home via a normal
coaxial cable. Once inside, a simple
splitter separates off the low-frequency
telephony signals from the ATM traffic,
which is sent to the TV set-top boxes.

CAP

AT&T’s 16-CAP encoding technolo-
gy enables transmission of up to 51.84
Mbps up to 1,000 feet over ordinary
UTP such as that used for telephone
service to the home (the 1,000 feet
might be apportioned as shown in
Figure 1). The 16-CAP effectively
triples the previous data transmission
capacity of ordinary UTP. CAP stands
for carrierless amplitude-modulation

QAM Quadrature amplitude modulation
QPSK Quadrature phase shift keying
SAR Segmentation and reassembly,

protocol layer that divides
packets info ATM cells
SDV Switched digital video

SONET  Synchronous optical network
STS 1 Synchronous transport signal,
level 1; electrical equivalent of

0C-1 (51.84 Mbps)
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Want to get your cable
company into the
telephone business?

® Just call Nortel, the one partner with
all the experience and know-how you'll
ever need. ® We offer Total Network
Solutions for cable telephony, including

switching, operations support system

(0SS) and regional interconnection.

Our Cornerstone Voice system delivers
telephony over

Start dialing.

hybrid fiber coax.

And best of all, you can install our products

r
today. ® Get everything l

you need to deliver success. |

Reach Northern Telecom at | t

1-800-4 NORTEL (dept 3817) or on the

Internet at http://wwwnortel.com. =

NCORTEL

NORTHERN TELECOM

A World of Networks

Broadband Networks - Enterprise Networks « Wireless Networks
Switching Networks * Network Applications
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phase-modulation that was developed

at Bell Laboratories in the mid-1970s Figure 1¢ Broadband SDV FTTC
as part of an effort to produce a vari-

ant of QAM that could be implement-
ed on a digital signal processor. In 16-

100"

Coax Coax

CAP, the number 16 refers to the size Customer
of the signal’s constellation. (See my ; ! T7664/17665 /17666
December 1995 column, “VSB &  Voice switch | Al 00 200 17662/17660/17661
QAM.”) "

)

Data encoded using CAP has the e
same spectral characteristics and pro- i Hm
vides the same theoretical performance TR A
as QAM, but does so without a carrier T,
frequency. In SDV applications, 16- - w 4
CAP is used to minimize bandwidth :
requirements for the 51.84 Mbps ~ ~ "~~~ "1
downstream signal, which occupies

Fiber ; TP

To other
homes

Passive combiner at drop point

Coax

roughly 20 MHz of bandwidth — the - ATV souce -
whole scheme is known as multipoint Ndtorisersice oTRIE
broadband access (MBA). Working -
with BBT, AT&T embedded its 16-CAP
technology within a chip set specifical- . B
Iy dosigund for SDV applications The Figure 2: Frequency spectrum over UTP and/or coox
chip set is actually a pair of chip sets, Coox -~
one group for the pole-mounted ONU, UTP only o
and th_e other group for the set-top. e
(See Figure 3 on page 22.) POTS 16-CAP QPSK oM aud
Within the ONU, a single T7664 16- 8 i‘” 0
CAP transmitter can supply up to four g NTSC onalog TV
homes with individual 51.84 Mbps = i o MI—M' T T T T T T ﬂn
ATM data streams. The T7665 QPSK 0 5 10 15 20 25 30 50 100 200 300 400 500 550
receiver handles four 1.6 Mbps
upstream data channels. Both trans- Frequency (MH2)
mitter and receiver are linked to the
network’s optical backbone via the incoming analog signal is equalized reassembly is provided for ATM cells
T7666 transmission convergence chip.  and cleaned up by the T7661, the with MPEG-2 data. This interface out-
Within a set-top box, the T7661 T7660 CAP receiver converts it to a puts an MPEG-2 data stream for
serves both as a QPSK transmitter digital data stream that is timed and direct connection to an MPEG-2
and an analog front-end for the framed. In T'7662 a dedicated on-chip demultiplexer (MSLD) and is passed
incoming 16-CAP signals. Once the ATM adaptation layer 5 (AAL5) to an MPEG decoder. =

The performance of a full-size OTDR
in a small package......from ANDO et

AQ-7150 series mini-OTDR

©23dB dynamic range

@ One-button operation

® Automatic event list

o Affordably priced

® 17 years of experience in fiber
optic testing

Bl AnNDO)|

ANOO CORPORATION

HEADQUARTERS: 290 N Wolte Road, Sunnyvaie, CA 94086, US.A  Phone: {408) 991-6700 Fax: (408) 991-6701
EAST OFFICE: 7617 Standish Place, Rockville, MD 20855, US.A. Phone: (301) 294-3365 Fax: (301) 294-3359
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PACKARD

There’s only one thing
worse than making a
measurement up here.

Making it twice.

Sixty feet up with your hands full. Let’s hope
you understand the ins and outs of your cable
test equipment — or that your equipment is
from HP CaLan.

Our easy-to-use, one button measurements
give you accurate and repeatable results
every time you take a reading. Plus, its abun-
dant data storage capacity lets you capture
the results of tough measurements for in-
depth analysis in the comfort of your office.

So the only thing hard about these instru-
ments is the case that surrounds them.

What's more, on those rare occasions when
our help menus don’t have the answers you're
looking for, our instant on-line assistance
will. Providing you with quick answers when-
ever and wherever you need them most.

To find out how HP CaLan can improve
your cable TV testing ability (and
maybe even get you home faster) call
HP CaLan at 1-800-452-4844, Ext. 1212%
www.hp.com/geo/catv

*In Canada call 1-800-276-8661, Dept. 127

There is a better way.

HP CaLan 8591C
Jor all RF and video
measurements.

HP CaLan 2010/3010

Jor system sweep and
level measurement.

Now Available! HP 85921A FCC Report
Generator Software for the HP CaLan 8591C.

Now you can get the HP CaLan
2010/3010 at a reduced price!
Call for details.

HP CaLan 85942A
Jor low cost FCC
video testing.

©1996 Hewlett-Packard Co. TMMID508.2/CT
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The switching fabric architecture
provides exceptionally tight security.
The switches in the HDT are con-
trolled from commands issued from
the upstream video providers. These
switches only respond to requests
from the viewer if the services have
been pre-authorized from the video
providers. A data stream never leaves
the HDT if the home is not authorized
to see it. In other words, unauthorized
signals are never there to steal and
therefore scrambling/encryption is not
required.

The number of homes served by a
single ONU may be increased from
the four provided by the MBA chip set
by adding more MBA chip sets. Don
McCullough, product line manager of
BBT, suggested it might be from eight
to 24 homes per ONU, depending on
the density of the homes.

The MBA chips are sampling now,
with volume quantities priced at $45
for a set-top implementation and
under $40 for each home served by an
optical network unit installed in the
neighborhood. (See Figure 4.)

Conclusions

Since up to six set-tops can be con-
nected to a single SDV line and since
ATM can support many virtual chan-
nels within a single data stream, it is
quite easy to conceive of several ser-
vices being used simultaneously within
a household. An MPEG-encoded stu-
dio-quality picture with stereo sound
can be sent using a 6 Mbps data
stream. That’s little more than 10% of

Figure 3: MBA chip set

Optical network unit

the system’s capacity. It is not hard to
imagine a home where a first-run
movie is playing on the living room TV
set, an educational how-to video on
carpentry is being piped into the work-
shop, and an interactive game is being
played in the bedroom, while two or
three computers are running interac-
tive sessions on the Internet.

Of great significance is that the
BBT FLX SDV system is not merely a
paper design. The necessary circuitry
to perform all the SDV functions has
been fully designed and more impor-
tantly implemented in chips that are
currently being manufactured. CT
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Don’t Take Chances...

With Your Investment

You have made a major investment in
equipment and personnel to earn your
subscribers loyalty. Don'’t lose that investment.

DLPS—15D
5-1000 MHZ

PATENT NO. 5216569

The Next Generation of Surge Protection

The DLPS- 15D protects drop line
electronics (including your
subscribers TV,Computer and

VCR) from damaging

overvoltages. The DLPS-15D is
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durable drop line surge
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WE'RE TAPPED IN TO YOUR NEEDS
.. with Scientific-Atlanta taps from Power & Tel.

Now you have 24-hour response from Power & Tel for Scientific-Atlanta’s complete

line of taps and passives. With nationwide coverage and a huge inventory,

Power & Tel can fulfill your order fast. Scientific-Atlanta taps offer:
® Industry-leading insertion loss, return loss and isolation
® Future ready—750 MHz and 1 GHz taps and passives
are upgradeable to multimedia/power passing capability
® Surge-resistant circuitry for maximum reliability and minimum downtime

® Power & Tel's exclusive two-year, full replacement warranty.

1-800-238-7514

CALL TODAY' Power & Tel has your Scientific-Atlanta taps and passives in stock.

—‘ Call us for specifications and free samples. We guarantee the best response time,
/ )‘ on-time delivery, and continued service at attractive prices for the industry’s

Power & Telephone
Supply Company
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HRANAC'S BRI

By Ronald J. Hranac

Fundamentals of
navigating cyberspace

If you're a regular reader, you'll
notice my column is under a new
name. But I'm not quite set on it
and I'm still trying to think of some-
thing catchy. Among the ideas being
considered are “Multipath,” and
“Hranac’s Hramblings.” (OK, the
second one is not being considered
too seriously.) Suggestions are wel-
come, so e-mail yours to me at:
RHranac@aol.com

elcome to the new year,
and welcome a few
changes in Com-
munications Technology
magazine. First of all, the “Editor’s
Letter” column, which I used to pen,
is now inhabited by cable pioneer
and industry veteran Rex Porter.

of the proliferation of commercial
on-line services such as America
Online, CompuServe, Delphi,
Prodigy and others. And who hasn’t
heard of the Internet? It’s not an
on-line service per se, but rather is
a loosely defined global network of
computers that is owned and oper-
ated by no one in particular, yet is
widely accessible to almost every-
one. Add your local computer bul-
letin board services (BBSs) to this
growing din, and you begin to
understand the complicated maze
that some call cyberspace.

Once a haven for computer
nerds, on-line services and the
Internet have become part of the
mainstream of electronic communi-
cation. More often than not, many

“The on-line world ¢cun be an asset to
your daily work and your personal
life, if used properly.”

Rex has joined Phillips Business
Information as CT’s new editor. I've
been given even more monthly col-
umn space, and will continue to
serve in the role of senior technical
editor, a freelance position I've
enjoyed for the past five-plus years.
For those of you who still confuse
me with a real journalist, my 8-to-5
job is senior vice president of engi-
neering for Coaxial International.
Yes, I'm really a cable engineer.

On-line surfing

With that addressed, let’s move
to the subject of this month’s col-
umn. By now you’ve no doubt heard

Ron Hranac is senior vice president,
engineering, for Denver-based con-
sulting firm Coaxial International.
He also is senior technical editor for
“Communications Technology.”

people and businesses now have
both a physical address and an e-
mail address. For example, you can
send this magazine a letter to the
editor via “snail mail” (regular
postal service) at 1900 Grant
Street, Suite 720, Denver, CO
80203. After you've dropped the
envelope in a mailbox, it will likely
take a few days to reach CT’s edito-
rial offices. If your letter is a note to
me, add a couple more days if the
folks at the magazine have to drop
it in another envelope and forward
it to my office. Now you can see why
it’s called snail mail. Of course, you
could always use your fax machine.
For truly speedy service (while
avoiding the long-distance charges
to send a fax), you could send your
letter to the editor via e-mail. Using
the following address, a matter of
moments is all that’s necessary to

send the text of your letter directly
from your computer:
CTmagazine@aol.com

Of course, you'll need to have
access to the Internet or an on-line
service to send the e-mail. Or
maybe your company’s local area
network (LAN) has a gateway to
the outside world. Check with your
MIS department.

What, you're not yet on-line?
Remember all of those offers for 10
free hours of on-line use you
pitched in the round file? Well, the
next time you get one in the ma#,
inside a box of software, or bundled
with your favorite computer maga-
zine, you might want to think about
trying out this world of cyberspace.
After all, there’s much more than
Jjust e-mail. |

I've been a big fan of Cempu-
Serve for the past couple of years.
Besides providing access to news,
weather, sports, stock and financial
information, CompuServe has liter-
ally hundreds of user forU{nS, each
of which is like a specialty BBS.
There are forums for education,
computers, hobbies, resear’ch, enter-
tainment, business, travel'and
almost any other topic you can
imagine. These forums haV{e places
to post messages and participate in
discussions on current topics, live
keyboard-to-keyboard conferences,
and libraries with lots of software
and other data that’s available for
downloading. My two favorite
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CompuServe forums include the
CATV/SCTE/MMDS section of the
broadcast professional forum (GO
BPFORUM) and the ham radio
forum (GO HAMNET). The former
has been a good place for CATV
technology discussions (it’s moder-
ated by Communications Support
Corp.’s Jonathan Kramer, one of the
forum sysops), while the latter
caters to one of my favorite hobbies.
My CompuServe ID is 71730,347.

A few months ago I decided to
try America Online. Probably a bit
more family-oriented, it has a very
user-friendly interface. Like
CompuServe, America Online has
news, weather, sports, etc., plus a
large number of special interest
forums. Unfortunately there is no
CATV-specific forum available. 1
use America Online primarily to
access the Internet, although
CompuServe also has this feature
available. My America Online
screen name is RHranac.

I haven'’t tried Prodigy yet, so 1
can’t give you my impression of
cable-related happenings there.

As far as the Internet is con-
cerned, besides occasional e-mail, I
participate in something called a
list server. Basically you “join” a list
server (which is really a computer
that is connected to the Internet)
and all messages that are sent to
the list server are rebroadcast to all
of its “subscribers.” There is no fee
for this, other than what you nor-
mally pay to access the Internet or
your on-line service provider. The
list server to which I belong is
called the SCTE-List, and as of the
time of this writing has well over
400 subscribers. The computer sup-
porting this operation is located at
the University of Wisconsin, and
David Devereaux-Weber is the on-
line sysop. On a typical day, you
might receive four to six messages
from the SCTE-List, but if a partic-
ularly hot topic is being discussed
(a recent one that comes to mind is
John Dvorak’s column in PC
Magazine a couple months ago
about cable modems) the number
can be substantially greater. The
SCTE-List also is an excellent
forum for technical exchange. For
example, you may find someone
asking a question about fiber-optic
connectors one day, followed that
same day or the next day by several

helpful responses from both end
users and manufacturers.
Assuming you have a way to
send and receive e-mail, here is
how you can subscribe to the
SCTE-List. I'll use my name in this
example. The subscription process
is fully automated, so you just need
to send an e-mail message to:
listserver@relay.doit.wisc.edu

You don’t need to put anything
in the subject line of the message,
but in the body of the message type
the following (remember to use
your own name where I've shown
mine):

subscribe scte-list Ron Hranac

That’s all you have to do! After
you become a subscriber — which
will happen almost instantly after
you send the message — you can
send general e-mail messages to
the list at the following address.
Remember, all 400+ subscribers
will get your message. It’s recom-
mended after you first become a
subscriber that you send an intro-
ductory message to the group, with
a little bit about yourself, where
you work, what you do, what your
company does, how long you've
been in the industry, hobbies, etc.
The list’s address is:

scte-list@relay.doit.wisc.edu

Remember, every message you
send to the list will be seen by
every other list subscriber. If you
want to send a private reply to
someone, you will need to send a
message to that person’s individual
e-mail address. And finally, if you
decide you no longer wish to sub-
scribe to the list, send an e-mail
message to:

listserver@relay.doit.wisc.edu

The body of the message needs
to include the following text. It
won’t be necessary to include your
name in the unsubscribe message:

unsubscribe scte-list

The on-line world can be an
asset to your daily work and your
personal life, if used properly. Like
so many other things, though, it
also can be abused and become a

great waste of time. See you on-
line! CT
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Lessons in reliability

1d lonely! I don’t know

about you, but when I

hear those words, I imme-

diately recall the ads
showing the home appliance repair-
man languishing by the phone. He
never meets a customer because
there’s nothing in the field requiring
a service call. Is this reliability or
just a clever marketing image?
Either way, cable telecommunica-
tions engineers can learn something
from our counterparts in the appli-
ance industry.

The first lesson is that reliability
doesn’t necessarily mean “never
breaks.” It just has to seem that way.
Telecommunications reliability is
defined by standards that specify
maximum allowable unscheduled
downtime in minutes per year. For a
large digital switch, the Bellcore
standard is three cumulative minutes
per year for the system as a whole.
That equates to system availability of

Justin Junkus has over 25 years
experience in the telecommunica-
tions industry. He is currently the
AT&T cable TV market manager for
the 5ESS switch. He can be contact-
ed via e-mail at JJunkus@aol.com.
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By Justin J. Junkus

.99999! How much service is affected
by those three minutes of downtime
depends on when and where it
occurs.

Even at .99999, an outage at peak
traffic periods in a metropolitan area
can be devastating to transaction-
intense businesses such as banks and
brokerage houses. For this reason,
most service providers and their
equipment vendors accept the stan-
dard as their minimum goal for per-
formance. Perhaps another contribut-
ing reason is that the Federal
Communications Commission pub-
lishes U. S. digital switch downtime
statistics in its quarterly ARMIS
report, which is publicly available to
regulatory bodies, consumer groups
and competing equipment vendors for
comparisons.

The second lesson is that although
equipment failure doesn’t cause all
downtime, it is one of the more visible
causes. Reported failures of telecom-
munications switches from the
ARMIS report can be grouped into 15
categories, including “acts of God,”
and only three are related to switch-
ing equipment. Yet when telecommu-
nications systems are being designed,
a vendor’s hardware and software

reliability statistics are of paramount '
importance to most planners. That’s
because a failure here will point
directly to the planner. With this in
mind, let’s examine the three down-
time cause categories of hardware
design, software design and hardware
failure.

Design und equipment failures
A failure due to design error
means that the hardware or software
simply did not perform according to
its specifications. The correction of
design errors is typically a vendor’s
responsibility. However, downtime
due to this type of error can be mini-
mized by examining your vendor’s
requirements for quality control and
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By Sandy Gordon

ATM's promises:
Speed and scalability

synchronous transfer
mode (ATM) is a tech-
nology that seamlessly
integrates voice, data
and video in the converging net-
works of the future. The promise
of this technology is revolutionary.
Voice, multimedia and on-line
data services are transparently
delivered to consumers over cost-
effective community area net-
works. Two-way data transmis-
sion is at speeds, quality and af-
fordability undreamed of a decade
ago.

While ATM can be integrated
with existing networks so as to
preserve users’ investments in
existing equipment, a full ATM
network will provide exponential
productivity boosts, both in MIS
and in businesses as a whole,
rather than the incremental pro-
ductivity boosts attained with
evolutionary network standards.

Today’s networks are essentially
data highways, subject to the delays of
heavy commuter traffic and/or colli-
sions. Bandwidth-hungry applications
like graphic-intensive Web pages can
seriously slow today’s network speeds
and cripple productivity. This is be-
cause conventional Ethernet networks
share a physical transmission medi-
um in which only one station can
transmit at a time. As traffic builds,
the system throughput erodes and re-
sponse time decreases becoming unac-
ceptable to all users. In addition, Eth-
ernet interfaces must operate at peak
rate, regardless of how much data is
being sent. Most importantly, shared
media networks do not scale to higher
speeds, larger numbers of ports or
broader physical extent. This means
that as you add users, network con-
gestion becomes worse.

Sandy Gordon is corporate commu-
nications manager at COM21 in
Mountain View, CA.

ATM fundamentals

ATM uniquely addresses these
speed and scalability issues. It
is an international packet switch-
ing standard using a cell-based
approach in which each packet of
information features a uniform
size of 53 bytes. Of the total cell,
48 bytes is the “payload” or to

be transmitted. Five bytes are
used as a “header” providing
all the addressing information
for that particular packet in ques-
tion. ATM could switch and route
information of all types, including
such services as video, voice and
data.

By breaking data down to 53

Networking alphabet soup

ABR (available bit rate): A
lower priority ATM traffic class
of service that negotiates for
whatever bandwidth is available.

ATM (asynchronous trans-
fer mode): An international
packet switching standard using
a cell-switched approach in which
each packet of information features
a uniform size of 53 bytes (digital
words of eight bits each). Of the
total cell, 48 bytes is the “pay-
load” or information to be trans-
ferred. Five bytes are used as a
“header” providing all the ad-
dressing information for that par-
ticular packet. ATM could switch
and route information of all types,
including video, voice and data.

Asynchronous transmis-
sion: A method of sending data
over a communications line by
placing a block of transmitted
bits in an “envelope.” The enve-
lope begins with a “start” bit that
tells a computer a character is
beginning. The “stop” bit sends a
message that a character has
ended. Asynchronous transmission
also has the advantage of not
needing precise clocking mechanisms
that maintain a time relationship be-
tween transmitter and receiver.

Baud: Frequently confused
with bits per second (bps), baud
i8 the number of times a state
change occurs on a communica-
tions channel per second. A

2,400-baud modem changes its
signals 2,400 times a second.
The baud rate equals BPS only
when a state change represents
a single bit of data.

BER (bit error rate): A
measure of transmission accuracy,
It is the ratio of bits received in
error to bits sent.

BISDN (broadband integrat-
ed services digital network): A
high-speed ISDN service intended
to support full-motion video and
image applications, as well as
data, at speeds of approximately
150 Mbps.

Bit/byte: A bit is the most
basic element of digital information.
One bit—represented by either a
0 or 1, the absence or presence of
electricity or light—is combined
with other bits to form an 8-bit
word or byte. Bytes are the words
of our digital language. Depending
on how the bits within them are
ordered, these bytes can be
translated into numbers, words
or commands.

Bit rate: The speed at which
digital signals are transmitted,
expressed in bits per second.

BRI (basic rate interface):
This ISDN scheme is identified
as 2B+D, and permits two “bearer”
channels, each operating at 64
kbps, and one “data” channel,

(Continued on page 61)
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testing prior to field deployment.
Hardware and software releases
should be both laboratory- and field-
tested by the vendor prior to general
availability. The service provider also
should perform acceptance tests at
its own site prior to service cutover.

Hardware failure is different from
design error. With this cause of down-
time, something that normally func-
tions according to specs stops work-
ing, and service is interrupted. There
are several ways to minimize down-
time from this type of failure.

While an obvious solution is to
build your system from components
with individually low failure rates,
most telecommunications service
providers do not build from the com-
ponent level. They rely on vendors to
provide them with fully assembled
network elements, such as switches,
digital cross-connect systems, ampli-
fiers, etc. These network elements are
where reliability control begins for
the service provider.

One way to ensure continuous ser-
vice is to maintain dual configura-
tions of every network element. The
duplicated units can be in a hot
standby condition, tracking every
action of the active component. When
an abnormal condition is detected in
an active component, the standby
unit reverses roles with the active
unit, taking over operations without
service interruption. While a hot
standby is the most reliable, it also
tends to be the most expensive, due
to total duplication and the need to
continually manage two units per-
forming exactly the same task.
Remembering our appliance industry
analogy, that’s like having two wash-
ing machines running at all times
because you don’t want to wait for
your blue jeans to get done when
something breaks.

How can you cut the cost of dupli-
cated systems and still gain the
advantage of their reliability? The
answer becomes apparent when you
realize that network element reliabili-
ty is not necessarily the sum of com-
ponent reliabilities. Some equipment
vendors increase network element
reliability by only duplicating critical
components of the network element
— such as the call processor, where
failure could cause total system fail-
ure. Component failures affecting a
smaller universe, such as line card
failures, can be fixed by field replace-

ment with a maintenance spare.
That’s similar to the appliance repair-
man replacing a failed component,
except better. In this case, the jeans
are still being washed, albeit without
the water softener, while the machine
is being repaired! Careful analysis is
required with this approach, however,
because a vendor’s opinion of what is
critical to service operation may not
agree with your own.

An alternative way to minimize
the cost of duplicated network ele-
ments is to provide backup to anoth-
er working system that normally
handles an entirely different set of
end users. While there is duplication
of equipment similar to the hot
standby, in this case the duplicated
equipment has tasks for which it has
primary responsibility, and only per-
forms the tasks defined for backup
when the other unit fails. In certain
designs, Switch Module A is the back-
up for Switch Module B, and vice
versa, providing protection against
failures in either unit. The drawback
here is that Switch Module A and
Switch Module B both require addi-
tional capacity to handle backup, and
that capacity is unused except in the
backup scenario. Unused capacity
equates to extra expense. This is like
running our washing machine half
full most of the time, so that if our
neighbor’s machine breaks, we can
toss in his blue jeans along with ours.

The moral of this appliance indus-
try analogy is that reliability can be
achieved in several ways, and being
reliable doesn’t mean being perfect. As
telecommunications engineers, your
reliability discussions with vendors
should be to find the basis for their
reliability claims. You will then be in a
position to make your choices consid-
ering both performance and cost.

One final thought: This column
has examined reliability from the
perspective of network elements.
Many of the comments on duplicat-
ing critical components also pertain
to the transmission facilities between
network elements. Cable telecommu-
nications engineers are well aware of
“backhoe outage” from their experi-
ence in cable TV, and this type of fail-
ure is even more devastating in
telecommunications. The choices
between performance and economics
are similar, whether you are evaluat-
ing duplicate network elements or
dual-fiber ring architectures. CT
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ey CONVERGENCE

By C. David Chaffee

Cable TV — Fiber-rich

iber is one of the most
important things to have
happened to cable in the

United States in the 1990s.

To better understand that state-
ment, one only needs to revisit condi-
tions of the 1980s. Interexchange car-
riers such as AT&T, Sprint and MCI,
as well as the Bell regional holding
companies (RHCs), were installing
fiber optics in major doses.

The cable TV companies were not.
They were being questioned about
their traditional line services, and the
reliability and quality of signals they
were providing over them. To com-
pound the problem, wireless cable and
direct broadcast satellite lurked as
major potential competitors.

To be honest, the cable industry’s
early experience with fiber optics was
disappointing at best and dishearten-
ing at worst. Lured by the promise of

C. David Chaffee is senior editor of
Phillips Business Information’s
“Fiber Optics News.” He is the author
of The Rewiring of America: The
Fiber Optics Revolution (Academic
Press Inc., 1989). He can be contacted
at (301) 340-7788, ext. 4330, or via
e-mail at dchaffee@phillips.com.

suddenly rushing an array of services
to people’s TV sets, trial systems in
Japan (Hi-OVIS) and the United
States (Times Fiber Communications’
Mini-Hub) only demonstrated that the
cost of such systems would be expen-
sive and technically challenging.

Then, thanks to engineers such as
Jim Chiddix at Time Warner Cable
and Dave Fellows, then at Scientific-
Atlanta and now with Continental
Cablevision, cable became the benefi-
ciary of a brand new architecture —
hybrid fiber/coax (HFC). It provided
fiber from the headend to the node,
and coaxial cable to people’s homes.

HFC did many things for cable to
improve what had become a deterio-
rating situation. For one thing, it
helped improve the industry’s reputa-
tion. At once, it provided much of the
clarity and reliability of fiber and the
economics and simplicity of coax. By
reducing the number of amplifiers,
fiber offered improved reliability. It
also allowed ops to provide more chan-
nels as the result of the increased
bandwidth it offered.

HFC also created a platform
through which cable could more
aggressively compete with the tele-
phone industry. Officials at the two

major optical fiber-producing facilities
in the United States — Corning and
AT&T — say cable demand is second
only to that of the RHCs. And this is
very much a work in progress.

“The trend in the cable TV industry
is to go deeper and deeper into the
network,” says Tim Wilk, director of
strategic planning at S-A.

“It’s a no-brainer that cable TV
companies are going to use fiber,” con-
curs Andy Paff, president and CEO of
Integration Technologies, a joint ven-
ture of Antec and Nortel.

Wilk estimates that 95% of cable
systems now going in operate at the
higher 750 MHz range, which HFC is
suited for. Advantages of using higher
bandwidth are that ops can sell more
channels (up to 110 analog, several
hundred digital) and reduce operating
cost by providing greater reliability.

Only from one-fourth to one-third of
US. rebuilds that will be accomplished

Looking

-

Reader Service Number 214

pping & Design?

Field Mapping Services

Design Engineering
Asbuilt Digitizing
High Capacity

- On-time Delivery

First Class Quality

International Expertise

32 JANUARY 1996 « COMMUNICATIONS TECHNOLOGY



You used to build everything
with these.

——— T
[P e
M gy
Eouacze, 34 - q
7EOMHz 1200 5 - AUTOMANUAL ‘_

8PS Ziynygg, £
H3zvnog

Now try this.

Remember the appeal of your favorite ¢ Separate optical & RF platforms * Easy access to all plug-ins through
building blocks? Anything you could allow future upgrades the module cover

imagine, you could create. Today ) . o

MEGAFLEX allows you to create * + high level outputs ¢ Status monitoring

any urchitec*u.re from fiber deep ¢ 1.5 GH: housing platform— * Attcnuators on each return path and
HFC (hybrid tiber-coax) to passive screwless seizure forward path

coaxial networks with one optical

RF platform. Technically sophisticated,
yet cost-effective, MEGAFLEX gives o 15 amperes pass through current for the next generation, then call
you the features you've been waiting us at 1-800-336-3526 for the
for in one simple, tlexible design. * 40-90Vac voltage power supply building blocks.

. B S ' ' '
Bridger switching Imagine creating the architecture

Architecture for the next generation.”

[1[41] BROADBAND

Augat Communication Products Inc.. 23315 66th Avenue South, Kent. Washingron 98032, Phone: 200-854-9802 or &00-336-3426, Fax: 206-813-1001
Reader Service Number 72



using HFC have been so, meaning major
fiber installation is guaranteed for years
to come. Time Warner Cable is investing
$4 billion during the next five years to
accomplish this — and that commit-
ment is not wavering, says Time Warner
Cable spokesman Mike Luftman.
Indeed, while the telephone indus-
try at times became mesmerized with
regard to the potential of fiber-to-the-
home, cable has been busy deploying
HFC. In a reversal of roles, a number

of RHCs have now gone to HFC as
well, as switched digital video (SDV)
languishes, at least temporarily.

The HFC platform is important
because it allows cable companies to
contemplate competing in some of the
same add-on services that are taking
so much of the RHCs’ attention.
Indeed, Time Warner Cable says the
preliminary results of a fast Internet
trial it is offering are favorable. It will
ramp up the service in 1996.

21st Century Profits.

Today.

Television service is just the launch pad for
increased revenue for cable companies.

Interactive voice, data and video

services are just around the corner, and will
take your company to a new level in profits.

Only one company can deliver these

21st century services now --

Integration Specialists, Inc. Using existing
technologies from leaders like Meridian,

ADC Fibermux, Digital Equipment, Racal
Datacom and Astarte Fiber Networks, one

call to ISI will put you in place to capitalize =
today on the revenue opportunities the ‘

near future holds.

Hundreds of solutions.
Just one call.

A05 I}lt(‘gra.ti()n
O 0m Specialists, Inc.

66 Canal Center Plaza Suite 650
Alexandria, Virginda .22314-1591
(703) 706-9000 « FAX (703) 706-9010
anta, GA (770) 451-2056
bersburg, PA (717) 267-1836
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Fiber optics also has the advan-
tage of providing a gateway for cable
TV carriers to interconnect. This is
particularly true as major consolida-
tions occur and cable TV transforms
itself into a broader network orienta-
tion. Fiber also is being installed by
carriers consolidating regional net-
works. One example is a network Cox
received from a swap with TCI in the
Phoenix, AZ, area. To interconnect
with its surrounding Arizona net-
work, which is HFC, Cox is rebuilding
the Phoenix network with fiber.

Cable continues to intelligently fit
the advantages of fiber to its own
requirements. A recent example is the
introduction of Scientific-Atlanta’s
System 70 platform, which the com-
pany says has greater reliability,
upgradability and maintainability.
The industry also is accepting syn-
chronous optical network/synchro-
nous digital hierarchy as a way to
improve the reliability and perfor-
mance of the fiber portion of its HFC
network, much as telephony is.

Innovative cable companies contin-
ue to push the envelope for HFC, run-
ning fiber closer to the home. A pio-
neer in fiber-to-the-serving-area is
Jones Intercable. The company’s
advanced system in Alexandria, VA,
will eventually have individual nodes
feeding approximately 150 homes.
The price tag is $35 million.

Opportunities will only continue to
blossom as entertainment and com-
munications services blend and the
bandwidth pipe opens even more. One
venture, Australia’s Optus Vision, is
funding ADC to the tune of $185 mil-
lion to supply advanced fiber trans-
mission electronics. While the Bell
Atlantic/TCI merger (which no doubt
would have aggressively moved in this
direction) did not go through, other
partnerings may. In one case, TCI
began working with partners to install
a fiber ring around San Francisco
(although as the network nears com-
pletion, T'CI is the sole owner, having
purchased all of its partners).

To provide a near-term perspec-
tive, the worldwide fiber-optics mar-
ket this year has reached $7.1 billion,
according to the marketing firm of
Kessler Marketing Intelligence. That
market is anticipated to grow to
$17.38 billion by the year 2000. An
important driver, of course, is and will
continue to be the cable TV industry
worldwide. CT



RemMeMber how eaSy it was
to build with these?

# P e ——
f——————— P BRZ5eh J DR-5065 -

DR-5040 DR-5045 . LT-5000-T5 Ed
& g E /:‘ ! g
|- OwER ey ﬂw £ Tow 3 Ta
=3 y Gl = P = G
N - e s e - CHT o
- SOWES el 5 WEF “F: » BPX 5y - s
167G SOMER W & B _AEN - =i
< i £ enens Qe &
. c==yr # o = o
p— S (=3 e R :
1 SEF . -y ol " Al E
- osE oyTAT e L ashichs ‘ L
= E°EL P Ao GRLATCN - Apr
e T i ==

This Is even hetter.

You loved those building blocks because  © High density platform with nine ¢ Hot module swapout allows modules
they fit together in an infinite number modules in three rack units requires less  to be inserted or removed without
of ways. Today, the PHOTON 5000 high  space in the headend—lowering costs. disrupting service for network upgrades

density modular platform makes it easy .0 hitecture/mi and maintenance.
pen architecture/microprocessor

control allows moedules to be monitored ~ PHOTON 5000 makes building
and controlled from the front panel or

for you to choose any combination of
nine interchangeable U'FB laser trans- .
mitters and up to 18 optical recetvers . : L architecture tor the next gencration
through the software interface with no easy, it alsa brings back great memories.

to exactly match your performance . ¢ )
new proprietary sottware system. For more information, call

needs. This state-of-the-art product

is available now with the features you ¢ Redundant power option improves 1-800-336-3526.
need to transition into the future: network reliability.

Architecture for the next generation.”

Augat Communication Products Inc., 23315 66th Avenue South, Kent, Washington 98032, Phone: 206-8534-9802 or 800-336-3520, Fax: 206-81 3-1001
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By Michael L. Smith

“Reality Check”:
New year, new column

his column will focus on
emerging technologies and
their impact on system
operations, staffing and
training. While these technological
advancements are new and exciting, |
realize that not everyone has had an
opportunity to work with these new
architectures and products. I will
attempt to outline some of these
details and discuss how they work to
help you remain better informed and
prepared for the challenge when your
system is called upon to deploy new
services.

I am a 23-year veteran of the cable
TV industry and have recently joined
Superior Electronics Group as the
director of technical services. As well, 1
currently serve as chairman of the
Society of Cable Telecommunications
Engineers’ Engineering Committee,
vice chairman of the its Emergency
Alert Subcommittee and am the
Region 10 director. I am completing
my sixth year of service on the SCTE'’s
national board of directors and also
serve on the Executive Committee. I
have previously served as eastern vice
chairman and co-chaired an Emerging
Technology Conference and Expo
Engineering Conference.

Prior to joining Superior
Electronics Group, I had the opportu-
nity to work with several MSOs
(Adelphia, Warner, Cable America and
Storer). I remain involved, first hand,
with some of the new technologies,
architectures, products and services.
When I say first hand, I mean in the
field, hands-on. I have developed a dif-
ferent appreciation and am able to
quickly sort out what works and what
doesn’t. I believe this perspective will
allow me to shed a slightly different

Michael Smith is the director of
technical services for Superior
Electronics Group, based in

Sarasota, FL. He can be reached at
(813) 756-6000.

light on the issues that will confront
the industry as it moves forward on
the information superhighway.

Change is here

Every industry magazine, newslet-
ter, etc., today has a number of articles
about new services, products or archi-
tectures. It is a foregone conclusion
that change is here. This change is

“It is a foregone
conclusion that
change is here.
This change is
often quick and

significant.”

often quick and significant. Decisions
must be reached early as to how these
changes can be turned into positive
opportunities. Detailed planning will
play an important role in the success
of deploying these new services.

Traditionally the cable TV industry
has focused on the delivery of analog
video signals. Some new opportunities
include: digital services, telephony,
interactive video-on-demand, PPV,
increased channel capacity, access to
allow work at home (telecommuting),
and access to Internet/information
services.

These are major changes that
encompass numerous technical issues
and have significant cost investment
impact. The consequences of poor
planning and preparation could be
devastating — both financially and
operationally.

Polls have shown that data and
telephony customers have very high
quality expectations. How will the
industry meet these expectations? Will
status monitoring become a system
prerequisite? How will network man-

agement be implemented? What can
be done today to minimize the impact
on operations as new services are
added later? How da you prepare for
all the migration issues? Training
issues?

The list continues to grow daily
and, at times, appears to be endless.
This is not unexpected when the tech-
nology is changing as rapidly as it is.
Again the issue is, “How will the
industry turn this into a positive
opportunity to prove that it can meet
the challenge at hand?”

Help me help you

In upcoming issues I plan to
address specific topics that answer
these significant questions. These top-
ics will include: the return path and
its activation/operation; status moni-
toring strategies; network manage-
ment (what is it and why have it, as
well as open interfaces); performance
testing; training issues; and planning
issues.

I look forward to receiving any
input you might have concerning the
column or ideas/suggestions for future
topics. I hope that I am able to present
information that will help you better
understand the new technologies. My
intent is to facilitate an understanding
of the challenges presented to provide
the services and information that cus-
tomers have requested, while optimiz-
ing the functionality of the equipment
and the expertise of vour technical
staff.

Until next time — read on. (T
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For a limited time, when
you order Trilithic’s light-
weight and portable
Tricorder Ill, with optional
Data Logging function,
we'll throw in our new FCC
Evaluator option FREE!

few seconds, the
Tricorder gives you a
large, easy-to-read
~  display telling you which
signals have passed
or failed.

}

It's the perfect field techni-
The Tricorder Ill gives techni- cian’s tool in the perfect pack-
cians the ability to perform age at the perfect price. And

every field test necessary in one now it does even more...at no extra

compact unit. It features: “ o« charge!

Signal Level Meter - F c c E'v A I. A-I- o R ! So why carry around several

Measures signal levels, hum, and instruments, when one will do it all
carrier noise. 5 - 1000 mHz standard. for you? Call Trilithic today for more information on the
Tricorder Il - and start carrying the one tool that prepares

Comprehensive Data Logger - Performs FCC 24-hour
e - J e you for everything... including all FCC level tests.

tests. Provides paperless records and easily downloads to PC
or printer.

Leakage Detector - Portable unit can be vehicle-mounted ' I I “I—I I I IIC
for quarterly drive-outs. Calibrated leakage measurement The Best Thing On Cable
opthn. Super ?Ius option allpws unﬁ; to work with CT channel SRR

tagging for full interference immunity. Indianapolis, IN 46236 USA

317-895-3600
| |
Free FCC Evaluator® 1-800:344.0412

And now, with the FREE FCC Evaluator option, your powerful Fax: 317-895.3613

Tricorder Il will perform all FEC Pass/Fail level tests. In just a Internet Address: http://www.trilithic.com
BBS: 317-895-3612
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AR C O MPRESSITON

By Megel Brown

Debra Gavant Swan

b3 ST A d 2
here is no escaping it. Everywhere we turn, it Digital encoding: Analog-to-digita !
proves to be the topic of discussion. Digital tech- Pulse code modulation (PCM) can be used to transform
nology seems to be the premise behind most an analog signal into a digital representation. Recall that |
emerging technologies facing the cable industry. in CATV, amplitude modulation (AM) is used to describe
Be it high-speed cable modems, telephony or increased chan-  the video portion of a signal, while frequency modulation
nel capacity through compressed digital video, an apprecia- (FM) is used for the sound portion. If we focus on the video
ble understanding of digital technology will be required to component, we notice that the AM signal includes the infor-

1

!

move our erganizations to the next technical level. mation signal (a modulating signal such as baseband) and ‘

If we examine cable’s emerging technologies, we will a carrier signal as seen in Figure 2. Together they forma !

notice that many digital coneepts are interchangeable. For modulated signal that can be transmitted across a physical |

this reason, digital TV will be used here to introduce these medium such as coaxial cable (VSB-AM). i

fundamental, yet important concepts. As seen in Figure 1, In PCM, the video information signal must be quan- \
the major components of digital TV include: tized. Simply stated, this signal, which was formerly repre-

1) Digital encoding sented with a voltage level, is now represented with a bina- '

2) Digital compression ry number (Figure 3). This binary number is a digital for- |

3) Error coding mat that uses typically 8 to 10 bits. The more bits that are !

4) Digital multiplexing used, the better the resolution of the signal. Unfortunately, |

5) Digital modulation this means more information will be generated and ulti- |

mately more bandwidth consumed.
Megel Brown, BSEE, is an area project engineer for Any discernible difference between the new quantized '
Comecast Communications, based in Sarasota, FL. signal and the actual waveform is referred to as the quanti- :

(‘mv J
woding £
= ,]l

Traditionol anglog signals

Troditionol analog signials
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zation error.
This error
results in a
slightly different
waveform at the
receiving end
when recon-
structing it back
into an analog
signal. Figure 3
shows PCM
using 3 bits.

If the infor-
mation signal is
sampled enough
times within a
second, the
viewer will per-
ceive it as being
unaltered from
its original form.
This is much

) s ™ like a strobe
light in a d1m room. If the light contlnues to increase in the
number of flashes per second (so fast that there is no flick-
ering), continuous motion will be perceived. According to
the Nyquist sampling rate, samples must be taken at a
rate equal to or greater than twice the highest frequency
within that particular band (Nqust sampling rate 22f ).

If we sample lower than this minimum rate, ahasmg
will result. This means when the digital signal is changed
back to analog, there will be discouraging differences as
compared to the original waveform. Using the strobe light
analogy, if we start to lower the rate of the flashing light,
images start to look discontinuous and “jerky.” The strobe
light’s frequency (number of light flashes per second) is not
high enough to represent what is actually happening.

Digital video

Although sampling rates vary for NTSC signals
depending on desired resolution and required circuitry, a
common rate is four times the color subcarrier’s frequen-
cy. This proves to be higher than the Nyquist sampling
rate and is therefore known as oversampling.

Oversampling provides a greater quality of resolution
and is used to prevent aliasing:

Sample rateyq. = 4 f.
= 4(3.58 MHz)
= 14.32 million samples
per second (MS/s)

This sample rate translates to a
throughput of 114.56 million bits per
second (Mbps) and a data storage
requirement of 96 gigabytes (GB) for a
two-hour movie:

14.32 MS/s x 8 b/S = 114.56 Mbps, and
114.56 Mbps x 120 min x 60 s/min x

1B/8b x 1 kB/1,024 B x 1 MB/1,024 kB
x 1 GB/1,024 MB = 96 GB

As will be explained later, to digitally send this signal,
which would normally require a 6 MHz bandwidth, would
now take well over 100 MHz. For this reason, a method for
streamlining digital information is needed.

Digital audio

The frequency range for audio is considerably less than
video, which implies less digital information will be generat-
ed. Because the dynamic range for audio is greater than
video, a higher quantization level is utilized (i.e., 14 to 20 bits
per sample). Some listeners can discern sounds as high as 20
kHz, although the typical listener peaks at 16 kHz. Usmg
the Nyquist sampling rate, one would easily justify using a
sampling rate of 2(20 kHz) = 40 kHz. It has come to be con-
ventional to oversample at the same rate of a compact disc
(CD). CDs sample at 44.1 kHz and use 16 bits per sample.
Therefore, the same two-hour movie requires an additional:

44.1 kS/s x 16 b/S = 705.6 kbps data rate, and

705.6 kbps x 120 min x 60 s/min x 1 B/8b x 1 kB/1,024 B x
1 MB/1,024 kB = 605 MB storage capacity

Higher oversampling may be used to acquire a partic-
ular signal quality without the use of expensive, close tol-
erance filters. It also can be employed for noise shaping
purposes.

Pixels

After a specific sampling rate is determined, it is then
necessary to understand how digital systems operate.
Information is normally sent to a TV set via 525 interlaced
scan lines (of which about 480 appear). Because these lines
result in two different fields (odd and even lines interlaced)
that are “slanted,” it is necessary to digitally represent this
waveform in such a way in which compression techniques
can be utilized. Each sample on the line becomes a picture
element or “pixel.” Here, pixels are used to divide frames
into tiny blocks of rows and columns (Figure 4 on page 40).
The smaller the pixel size (more samples per second) the
better the resolution. With higher resolution, increased
bandwidth and storage space are demanded. Standard
choices such as 704 pixels across and 480 pixels down lend
for a good discussion. If we use 8 bits/pixel to represent the
luminance of the frame, a data rate of 81.1 Mbps would be
required:

(704 x 480) pixels/frame x 8 b/pixel x 30 frames/s = 81.1
Mbps (Y) =
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MPEG-2 ENCODING TECHNOLOGY

In the developmental stages of the Centaur and
Argus MPEG-2 encoders, it became evident we
were onto something much more significant than
Centanr was ever imagined. Not just another peg in the
hole of MPEG technology...but a whole new way of looking at it.
We're not pretending to be anything more than we are: A compa-
ny whose sights have always been set on taking
MPEG out there as far as it can go. If cutting edge is

a place...we live there. To put it another way, Q.
rgus

The future is aVelable now.
There’s no time like the present
to take advantage of it.

Motz

‘_/’ The Wave Of The Future,

8135721230
http://www.vela.com
2501 118th Avenue North
St. Petersburg, Florida « 33716
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Because the human eye can better discern between
luminance (black and white) than chrominance (color),
fewer pixels can be used to describe each color component.
Thus, pixel dimensions of 352 across and 240 down can be
employed for both R-Y and B-Y color components:

(352 x 240) pixels/frame x 8 b/pixel x 30 frames/s =
20.275 Mbps (R-Y)

(352 x 240) pixels/frame x 8 b/pixel x 30 frames/s =
20.275 Mbps (B-Y)

Summing audio and video throughputs, over 122 Mbps
can be used to generate information for one channel which
would normally take 6 MHz in the analog world. Once
again, this information would call for multiple 6 MHz chan-
nels. Because this clearly hinders digital deployment, com-
pression techniques are explored.

Digital compression

Digital compression is the process of using mathemati-
cal algorithms to eliminate redundancies in digital data. As
a result, the amount of transmission rate and storage space
required is quickly reduced. MPEG-2 standards play a sig-
nificant role in digital compression and is implied through-
out this section. (MPEG stands for the Moving Pictures
Experts Group. MPEG-2 is an international standard for
coding, multiplexing, sorting and transmitting digitally
compressed video and audio.)

In digital video, compression at the encoder is done by
eliminating redundancies. Here, compression methods can
be distinguished as lossless or lossy. With lossless com-
pression, deleted information is reinserted at the decoder.
With this technique, essentially no information is lost
between original data and received signals. Conversely,
lossy methods take advantage of human perception and
its disregard to certain details. Examples would be the
fine details in a fast moving object or even the color infor-
mation that requires less resolution. Collectively, these
two methods fall under the larger umbrella of intraframe
and interframe compression methods.

Intraframe compression analyzes any redundant infor-
mation found within a frame. The entire frame is usually
broken down into groups of 8 x 8 pixels called microblocks
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(Figure 4). The
microblocks are
then analyzed for
similarities and
redundant infor-
mation is stream-
lined. An example
of this is an all
white background
with a person cen-
tered in the screen.
Here, many
microblocks will be
the same (i.e., all
white). Instead of
sending these
microblocks individually, we can use one microblock to rep-
resent many other similar blocks. Only those microblocks
that actually change are transmitted. Some methods of
intraframe compression include vector quantization (VQ)
and a form of discrete cosine transform (DCT), which are
lossless and lossy methods respectively. Intraframe coding
is referred to as I-frame coding in MPEG-2.

Interframe compression takes advantages of redundan-
cies that may occur as a result of comparing adjacent
frames. Recall that within one second, 30 snapshots of a TV
scene are taken. With the exception of scene changes, it is
practical to think that there are few changes that occur
between most frames. It is estimated that there is only a
10% frame change in this situation. This implies that 90%
of typical images are redundant within a segment and can
be eliminated before storage or transmission. This type of
compression is not as effective where there are frequent
amounts of scene changes or movement. MPEG-2 classifies
this method as predicted frames (P-frames) and bidirection-
al frames (B-frames). With P-frames, only the difference
between the new frame and the estimated frame is trans-
mitted. B-frames are predicted from the most recent I- or
P-frame and the next I- or P-frame that follows. Examples
of interframe techniques are predictive coding and motion
compensation (which uses a 16 x 16 pixel macroblock).

Huffman coding can be used to assign less bit informa-
tion to data that is more likely to reaccur. Run-length
coding can be used with Huffman coding. This coding
counts the number of 1s or Os sent in
succession. This is very useful when
long strings of 1s or Os are sent. Both
are lossless methods.

MPEG-2 methods allow for fantastic
compression ratios. Each ratio will obvi-
ously depend on the amount of redun-
dancies present along with other design
parameters. One digital video trial
reports taking 140 Mbps and reducing
it to 3.5 Mbps with little or no picture
degradation using MPEG-2. For com-
pressed audio, 384 kbps is being used to
produce CD quality sounds.

Error coding

It is realistic to think that data leav-
ing the encoder may not be the same
data that is received by the decoder. In

40 JANUARY 1996 « COMMUNICATIONS TECHNOLOGY



From the People Who Invented Leakage Detection . . .
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the case of digital storage, dropouts and mechanical errors
may hinder magnetic recordings. Interruptions in the light
beam may be the thorn in an optical recorder’s side. With
coaxial transmissions, ingress, microreflections, noise and
loose or bad contacts are spawning fields for errors. The
level of error will be determined by the bit error rate
(BER). The level of error tolerated will be dictated by the
application. (Less error can be tolerated with audio than
in video.) Any small errors in a compressed signal are
magnified upon decompression. With these premises, it is
necessary to encode our information with an error check-
ing scheme.

In error correction, bits are added to parts of the origi-
nal data to create a code word. (Note: The definition of
code word varies by author.)

Code word = Error correction bits + information bits

As a result, the amount of data and required band-
width has increased. A simple example of error coding is
the parity-check bit, which adds a single bit at the end of
the code word. This bit will be 0 if there is an even num-
ber of 1s in the message, and 1 for an odd number of 1s.

Example 1001101)19 101011101

The vemélty of the recelved nmessage is checked at the
decoder as it/is compsf’ed with bhe parity-check bit.
Action is taken on ,nny d crepancies. Unfortunately, if
there are anieven : amount'ef errors, no errors will be
detected. This method is typically ased with data com-
municationg and should only be used if a low BER is
expected actoss conxial cahlé

More domphcated solutig mclud using Reed-
Solomon (R-8) codés. These lcades arelused to both detect
and corredt hurst errors (errors that affect adjacent bits).
R-S codes divide codg words Emathel ratical polynomi-
als to detel*mxne the magnifude of errors present.
Interleavmg also ean be used/to eontroﬁ burst errors, and
is useful in éonlunctlon with/other error correcting meth-
ods. Interleaving takes code words and “weaves” them
together with other code words (Figure 5 on page 40).

With this metho\d,_\b rst errors stand a lesser chance of
corrupting an entire_cade words They are broken down
into smaller errors spp yegal code words.

This reduces the redundant code necﬂ”edhéorrect bytes
and takes advantage gf more efficient fechmques used to
correct bits. Interleaving does not increase data and
bandwidth requirements. Other codes of interest include
Hamming, Cyclic, Viterbi and Trellis codes.

MPEG-2 standards also provide for a level of error
recovery and packet loss detection through the trans-
port stream layer. The transport packet is 188 bytes in
length. Of this, 22 bits may be used for the error
detection.

The transport error indicator bit is used to detect
whether there are packets in error that cannot be corrected.
The priority bit indicates whether there are higher
priority packets that require preferential error protec-

tion or specific transmission routing.

The 4-bit continuity counter is increased as each
packet is passed through the transport stream. Any dis-
continuity is an indicator of packet loss.
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An optional 16-bit cyclic redundancy check can be
used over each information message packet. This is posi-
tioned for isolating sources of intermittent errors across
the network as opposed to at the end decoders.

Digital multiplexing

Now that the information has been placed in its most
efficient form, it must be prepared for transmission.
Traditionally in headend;,,; s¢parate analog signals
(i.e., channels) are coml;m to make one signal that runs
on the supertrunk ;br};?t to the distribution network. The
typical method for this/s ofﬁciallygcalled frequency-division

multiplexing (FDM). [: : analogou}\ method in the digital

world is called time mult.iplexmg TDM. (Editor’s

note: FDM also is used in digital {ransmission.) TDM takes
many digital signals and cates & single digital signal
(Figure 6 on page 44). '[ y cornmpn forms of TDM are syn-
chronous and asynchror}o s tim d1v1s1on multiplexing.

Synchronous TDM n w1d -scale use today by tele-
phone service provide s [The 4?kHz voice signal is sam-
pled at 8 kHz (i.e., 8,000 times |per second). Each sam-
ple uses 8 bits, thus 1 bps ( S 0).] Twenty-four sepa-
rate voice lines are up to pra '1de 24 different slots in
a DS-1 frame (Figur¢ 7 on page 44). Each slot holds one
sample (8 bits). The 25th slot holds a single framing bit
used for synchronization.

e “

[(24 x 8) +1] }:Zooo = 1.544 Mbps ™
AN
At the recerver;} :
it follows a pre iné
the receiverwill wait aintil it sees its predetermmed pat-
tern before it continues its normal processing procedure.
Other variations exist with data signaling, but the ideology
is essentially the same. Higher rates can be established by

multiplexing the multiplexed signals.

DS-0 = 64 kbps
DS-1 = 1.544 Mbps = 24 DS-0s
DS-3 = 44.736 Mbps = 28 DS-1s

It should be noted that video signals are sampled at
much higher rates than telephone signals, resulting in
higher data rates. Thus, DS-3 lines are more appropri-
ate for digital video transmission.

Asynchronous TDM (also called statistical TDM)
recognizes that it may not be practical to assign
equal bandwidth to every digital video stream due to
varying data rates required. (Football requires more
throughput than Sesame Street.) With this said, time
slots are allocated “on-demand.” Some programs may
take 15 Mbps, while others may take 5 Mbps.
Perhaps the system will be designed for 10
Mbps/channel, but in actuality, it will be allocated
accordingly in real-time (Figure 8 on page 44). With
this dynamic bit rate allocation method, bandwidth
can be more efficiently utilized. This is compared to
synchronous TDM that would have a fixed data rate
per channel.

Note that MPEG-2 also has provisions for packaging
compressed video and audio streams into smaller pack-
etized elementary streams. These streams are in turn
placed in transport packets with sync information and
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error detection data, along with other transporting and
multiplexing information.

Digital modulation

Once the digital signal has been multiplexed, it is now
ready to be modulated for transmission. In order to do this,
it must be in a form that the existing infrastructure already
recognizes — analog. At this point, the analog signal may be
used to dictate the variation of light over fiber-optic lines, or

directly applied to coaxial distribution networks. The most
popular means of terrestrial transport is QAM, while VSB
appears to be the choice for broadcast digital modulation.

QAM

In binary digital modulation, only one of two possible
signals can be transmitted during a signaling interval.
With this in mind, our system would only have a theoret-
ical bandwidth efficiency of 1 bps/Hz, or 6 Mbps across a

6 MHz channel. It was quickly real-
ized that cost efficiencies and band-
width savings could be attained by
increasing the data rate within the
same band space. QAM does just that.
It takes an incoming bit stream and
separates it into two groups of bits.
Both streams pass through a digital-
to-analog converter and a low-pass fil-
ter for spectral shaping. One phase is
in quadrature (or 90° out of phase)
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with the other (the in-phase). The two signals then pass
through a quadrant multiplier that creates phase shift
combinations. These two signals finally are summed and
are prepared to be transmitted.

In the case of 64-QAM (Figure 9 on page 46), a 6 bit
word is divided into 3 bit streams per phase. Recall that
3 bits yield 2% = eight amplitude levels. The quadrant
multipliers provide four different phases for each ampli-
tude, thus 8 x 4 = 32 phase and amplitude combina-
tions. Once the I and Q phases are summed, we are left
with 32 + 32 = 64 phase and amplitude levels. This pro-
vides a theoretical data rate of 6 bps/Hz or 36 Mbps
across a 6 MHz band range. In practice, 30 Mbps is
used, with 3 Mbps used for forward error correction. 16-
QAM uses 2 bits per carrier reference for 20 Mbps,
while 256-QAM utilizes 4 bits for approximately 40
Mbps per 6 MHz channel. Note that higher modulation
methods require corresponding higher carrier-to-noise
ratios to attain similar BERs.

VsB

Digital VSB is another method of transporting digital
information across an analog infrastructure. It uses a
single phase carrier that is amplitude modulated with
respect to modulating digital data. This method elimi-
nates the need for the complex upper and lower side-
bands to be transmitted, unlike QAM. The carrier is put
close to the lower band edge, which results in a lower
portion of the sideband being transmitted in comparison
to a NTSC signal. This pilot carrier is inserted and used

for synchronous detection at the receiver.

At corresponding levels, QAM and VSB have the
same digital-carrying capacity (for a 6 MHz channel).
That is to say, 4-VSB equals 16-QAM (20 Mbps), 8-VSB
equals 64-QAM (30 Mbps), and 16-VSB equals 256-QAM
(40 Mbps).

We now see that transmitting an uncompressed digi-
tal channel of over 100 Mbps would take up much more
than a single 6 MHz channel using QAM or VSB meth-
ods. A compressed 3.5 Mbps channel is much more real-
istic and can be shared with other signals across the
same 6 MHz band space. Digital compression is essen-
tial to digital video deployment.

Transmission

As we saw, an analog signal is changed to digital, then
modulated across the system back in analog. Although this
has the connotation that not much has happened, recall
that this new analog signal is utilizing less bandwidth.
Because these digitally modulated analog signals portray
our new information, both fiber and/or coaxial cables can be
used for transportation. Here, fiber-optic lines vary intensi-
ties of light to represent these analog waveforms of varying
amplitudes. With coaxial cables, the last mile into the home
is cautiously “business as usual,” using RF carriers. On this
important note, it is essential that systems go through great
length to ensure that common problems such as ingress,
noise, microreflections and bad/loose connections are kept to
a minimum. If not properly addressed, these commonalities
may place a false dependence on error correction. —
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Conclusion

Once the digital signal reaches the
home, it must be demodulated, demul-
tiplexed and decoded into an NTSC
signal. Understanding how this works
is simply reversing the signal path
flow of what has been discussed thus
far (for the most part). Purchasing
decisions for digital set-top converters
must be based on their modularity
and robustness. Operating systems
must be given close scrutiny to ensure
the deployment decision is the right
one. Essentially, digital set-tops must
have the ability to be easily upgraded,
not quickly changed out.

In essence, it is critical that the
cable telecommunications industry continues to under-
stand digital concepts. It will be more important now
than ever to migrate our technical organizations to the
next level. We must task ourselves with the goal of
understanding new ideas and concepts. With this in
mind, cable companies will continue to secure their place
in the highly competitive telecommunications industry of
tomorrow. CT
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Founded in 1986, the Council on
Competitiveness is a nonprofit, non-
partisan organization of chief execu-
tives from business, higher education
and organized labor who have
Joined together to pursue the goal of
improving the ability of U.S. compa-
nies and workers to compete in
world markets while building a ris-
ing standard of living at home. The
Council focuses on issues in the
areas of fiscal policy, science and
technology, international economics
and trade and human resources.

The following article is adapted
from the Council’s vision statement
that developed out of consideration
of the information infrastructure for
the next century. Participating in
this project were cable companies,
regional Bell operating companies,
long distance carriers, cellular firms,
computer hardware, software and
service companies, banks, broadcast-
ers, publishers, labor unions and
universities. Among cable and
telecommunications representatives
on the praject were Bellcore,
BellSouth, CableLabs, Corning,
Hewlett-Packard, McCaw Cellular
Commaunications, Pacific Bell,
Nynex, Tele-Communications Inc.
and US West.

The vision statement addresses
the need for an advanced informa-
tion infrastructure in the United
States. The following six questions
are focused on: 1) Why is information
infrastructure important? 2) Where
do we stand? 3) What is our vision?
4) What are the roles of government
and the private sector? 5) Where do
we go from here? 6) What are the
next steps? Part 1 of this article cov-
ers the first three questions and Part

SUPER

HIGHWAY

By the Council on Competitiveness

2 will consider the rest.
nformation infrastructure
is more than simply com-
puters, data bases and
communications networks. It is an
engine for economic competitiveness
and jobs. It is a means of addressing
pressing social concerns. It is the
foundation for other types of infra-
structure. And it is the basis for a
wide range of diverse products and
services. The U.S. private sector has
already invested hundreds of billions
of dollars in the development of this
infrastructure. As it evolves, it will
redefine the way that people interact
with each other and the world
around them.

There is no doubt that information
infrastructure helps create jobs and
drive economic growth. Information
networks are dramatically improving
the performance of existing industries,
such as banking, and paving the way
for new ones, such as videoconferenc-
ing. In addition, they provide the back-
bone for the education and training
programs that are so crucial to a high-
performance American work force. By
helping to keep the US. industrial
base healthy, opening new markets
and strengthening the skills of U.S.
workers, the information infrastruc-
ture has a big impact on our ability to
compete in world markets and to gen-
erate good jobs in the United States.

The information infrastructure also
provides a means of addressing
urgent social problems. Health care
and education are prime examples. By

To contact the Council on
Competitiveness, write to 900 17th
St., NW, Suite 1050, Washington,
DC 20006, or call (202) 785-3990.

establishing an automated record and
billing network for health care
providers, for example, the United
States could substantially reduce its
health care costs, saving over $30 bil-
lion, according to some estimates.
Moreover, new applications such as
telemedicine could dramatically
improve public access to health care.
Education also stands to reap enor-
mous benefits. An advanced informa-
tion infrastructure could make it
practical to do such things as link
biology students in high schools
across the country with world-class
biotechnology experts who could show
them the miraculous new world of
biotechnology. And it could provide
rural and inner city schools with
access to a broad array of education
programs that are currently beyond
their reach.

In addition, a robust information
infrastructure is the foundation for all
other forms of infrastructure. The abil-
ity to deploy intelligent vehicle high-
way systems, to monitor the environ-
ment and to deliver data electronically
all depend on information technology.
Because the quality of our information
infrastructure is so important to our
success in these other areas, its value
to the national economy cannot be
overestimated.

For most Americans, however, the
most important issue is the impact of
information on their everyday lives.
While teleconferencing and the rou-
tine use of electronic bulletin boards
may still seem like remote possibilities
to many people, the appliances of the
information age — telephones, fax
machines, TV sets and computers —
are familiar to almost everyone.
Networks that link these appliances
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byte “cells” and then moving the
cells to their destination at high
rates of speed, ATM networks can
efficiently scale in size, speed and
distance. ATM is designed to sup-
port a variety of speeds, from 25
megabits per second to as much
as 10 gigabits per second as the
technology evolves. Ethernet
throughput, by comparison, is
typically much less than the 10
megabits/second wire speed.

ATM traffic management
FDDI-II and Ethernet, mean-
while, add extra lanes that can be
dedicated to desktop video collab-

oration so that traffic on these
dedicated lanes may avoid the
commuter crunch. ATM also offers
the ability to deliver “bandwidth-
on-demand” to efficiently utilize
precious network resources. It
provides scalability and flexibility,
from the backbone to the desktop,
to support the requirements of
both today’s and tomorrow’s net-
works.

ATM networks are actually
very similar to the telephone net-
work. In fact, key parts of the

WADE ANTENNA LTD.
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“ATM networks
are actually
very similar to
the telephone
network.”

ATM local area network (LAN)
standard are drawn from telepho-
ny standards. The telephone net-
work is a switched network, al-
lowing many users to place calls
concurrently and have dedicated
circuits to the people they are
calling. ATM also is a switched
network, although the circuits are
virtual rather than dedicated.
These virtual circuits (VCs) en-
able many users to share the
same medium without degrada-
tion of service as users are added
to the network.

High-speed connections and
mega-bandwidth have great
potential, but are ineffective

unless properly managed. One of
ATM’s inherent strengths is the
power to efficiently manage the
bandwidth of the network by pro-
viding the ability to establish
different quality of service (QOS)
classes, each having varied band-
width thresholds, priorities and
billing rates. A service provider
can establish subscriber tiers
that add value to an entire busi-
ness, academic and residential com-
munity. By setting up various
QOS tiers, bandwidth minimums
and maximums can be established
for each user, allowing traffic of
different sizes with very different
characteristics to coexist without
impacting each other.

Because ATM has great
promise for corporate productivi-
ty, it demands different methods
of developing its technology than
any network before it. National
and other ATM vendors are
changing the ways they do busi-
ness to accommodate ATM users’
requirements.
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While ATM products have been
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together are redefining how people
interact with the world around them.
By connecting people to offices, stores,
schools and each other in new ways,
these information networks are chang-
ing the way that Americans work,
shop, learn and play.

The significance of America’s
information infrastructure goes
beyond our geographic boundaries.
Because markets are increasingly
global, the nation’s information
infrastructure must be able to inter-
act easily with those of other
nations. Not only has the global
marketplace arrived, but also the
global village.

In order to make the most out of
our growing reliance on information
technology, we need to strive for a
more advanced information infrastruc-
ture that will help make us more inno-
vative and more productive than other
nations. To do so, we must assess
where we stand, outline a clear vision
of where we want to go, identify a
process that will get us there, and
clarify the roles of the major players.
Because it is impossible to predict the
exact path that technology will follow,

or the products and services that con-
sumers will demand, flexibility must
be the hallmark of the U.S. approach.
Throughout, we must strive to make
sure that public policies complement
market forces and take into account
consumer needs.

Where do we stand?

The first step in the development
of an advanced information infra-
structure began over 30 years ago
when digital technologies began
replacing analog. The telecommuni-
cations industry is presently in its
second major phase, deploying high-
capacity, digital transport media
such as wireless, integrated services
digital network (ISDN) and fiber
communications. The evolution on
the telecommunications side has
been paralleled by developments in
data communications and comput-
ing, which have shifted from propri-
etary, low-speed, analog systems to
nonproprietary, high-speed, digital
systems.

We are presently in the beginning
of a critical third phase — substan-
tially upgrading the intelligence of the

telecommunications network and
moving toward open computer sys-
tems. The fusion of communications
and computing capabilities that is
taking place in today’s network is set-
ting the stage for an advanced infor-
mation infrastructure that will
reduce costs, enhance services and
create an astonishing array of new
applications.

At present, the overall variety and
quality of America’s information ser-
vices and communications networks
are unmatched anywhere else in the
world. Moreover, the United States
leads in the computer systems, soft-
ware and many of the technologies
that are at the heart of the informa-
tion revolution. Ultimately, however,
it is not technology but the ability to
harness it in the form of practical
applications that will determine
international leadership.

Other countries have realized the
tremendous economic potential of an
advanced infrastructure and also are
moving aggressively, particularly in
the telecommunications area.
Attempts to deregulate and privatize
parts of the telecommunications
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industry in Asia and Europe are being
carried out as part of broader, national
economic development plans.
Governments in these regions have
embarked on ambitious long-term
modernization programs for their
telecommunications industries. They
are defining major R&D projects,
backing them up with serious funding,
and using standards and interface def-
inition to support them.

In Japan, Nippon Telephone and
Telegraph is examining the feasibility
of building a broadband network that
will reach every school, business and
home by the year 2015. In
Singapore, the government
has announced its
“Vision of an
Intelligent
Island” to accelerate
the deployment of an
advanced information
infrastructure. In Germany,
the government has launched a
major modernization program called
“Telekom 2000” to rebuild the com-
munications network of the for-
mer East Germany and link
it to the western part of
the country. And
France, which
already has estab-
lished an advanced
information network in Minitel, has
identified telecommunications as
its “Great Project” for the
1990s.

The United States has cho-
sen a different course. While
many of our major competitors
rely on centralized government
planning, we rely on demand-driven,
competitive policies. As a result, mar-
ket forces tempered by regulatory
restraints drive the deployment of new
technologies in the United States. The
market environment has made U.S.
industry extremely flexible and
responsive to changing consumer
demands and new technologies. It is
essential that we preserve this
strength.

In doing so, however, we must not
ignore the need for public policy
reform. In many respects, the U.S. reg-
ulatory framework, particularly in
telecommunications, is a hold-over
from the 1930s. America’s legal and
regulatory bodies are fragmented and
have trouble keeping up with
advances in technology. The Federal
Communications Commission and the

53 public utility commissions disagree
about key issues, and Congress and
the National Telecommunications and
Information Agency are weighing in
with their own proposals.

The policy issue facing the United
States is not centralized government
planning vs. decentralized markets.
The nation has reaped enormous ben-
efits from its market-oriented, compet-
itive strategy and will undoubtedly
continue to do so. Instead,
the policy challenge
is to find

the appropriate balance of regulation,
competition and cooperation. While we
have structured a system of keen com-
petition in the United States, we are
poorly organized when it comes to gov-
ernment/industry cooperation on
issues affecting the broader national
welfare.

This lack of cooperation may well
be America’s Achilles’ heel when it
comes to rapidly deploying an
advanced information infrastructure.
Many of the expensive elements, such
as long distance fiber networks and
computers, are already in place. So are
millions of potential users. What is in
short supply is the ability of different
parties to work together to define and
deploy key elements and interfaces.

Because the information infrastruc-
ture is so all-encompassing, because
the need for interoperability and inter-
connectivity is so critical, and because
other nations are moving so aggres-
sively, it is urgent that the United
States find better ways to coordinate
its activities.

What is ovur vision?

The vision for the future of
America’s information infrastruc-
ture can be easily described and is
widely shared: The information
infrastructure of the 21st century
will enable all Americans to access
information and communicate with
each other easily, reliably, securely
and cost-effectively in any medium
— voice, data, image or video —
anytime, anywhere. This capability
will enhance the productivity of
work and lead to dramatic improve-

ments in social ser-
vices, educa-
tion and
entertainment.
The infor-
mation infrastruc-
ture can be divided
into four parts:
1) A set of widely
accessible and inter-
operable communica-
tions networks.

2) Digital
libraries, informa-
tion data bases

and services.

3) Information appliances
and computing systems that
are easy to use.

4) Trained people who can

build, maintain and operate
these resources.

Each of these is dependent on the
others. The evolution of the overall
infrastructure will depend on policies
that govern access, cost, use, owner-
ship and competition.

The communications system usu-
ally receives most of the attention.
Here, too, there is broad consensus
among government, industry and
the American public. The communi-
cations system of the future, like the
network of today, will be made of
wire, fiber or radio waves, or encom-
pass all of these media. It will be a
diverse collection of variable band-
width, digital, interoperable, inter-
active, commercially provided,
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organic networks that are easy to
use and universally accessible:

¢ Diverse because different net-
works serve different needs and have
different characteristics.

e Variable bandwidth because they
must carry not only voice, but also
image, video and high-speed data.

¢ Digital because of the ease and
accuracy with which digital informa-
tion can be stored, transferred, moved
and managed.

¢ Interoperable because different
networks must be able to communi-
cate easily.

¢ Interactive because of the need
for point-to-point communication.

¢ Commercially provided because a
competitive marketplace ensures the
widest range of services and products
to the greatest number of users at
affordable prices and because private
capital is needed for the investment.

® Organic because they will develop
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at different times and places depend-
ing on market needs.

¢ Easy to use so that they can
serve the needs of the broad public.

¢ Universally accessible because
every American should be able to uti-
lize them.

Describing the communications
networks alone, however, fails to cap-
ture the full scope of the information
infrastructure. What is important is
the ability to assemble all the neces-
sary technical elements on demand to
satisfy a specific market need. The
networks are critical because they
can make that assembly possible with
relative ease in a cost-effective way.
They do not, however, take into
account issues related to the data
banks, computing systems and
human resources that are critical ele-
ments of the information infrastruc-
ture or to the economic development
and quality-of-life goals that must |
drive it. | ‘

Although it may be easy to
describe the physical charaetenstlcs :
of communications networks, it is
very difficult to conceptualize the
information infrastructure in its
entirety. The infrastructure is more
than just electronic equipment and
components, it also is the system of
services, relationships and activities
that are built around them. Just as
the interstate highway system would
be useless if it did not have local
roads, automobiles, gas stations,
motels, driving rules, police, insurance
companies, maps and road signs, so
too will communications networks be
useless unless they are supplemented
with training programs, data bases,
computing capabilities, software pro-
tocols, standards, security systems,
intellectual property laws and ser-
vices that support economic growth
and societal well-being.

In order to develop public support
for the many diverse elements of the
information infrastructure, it will be
necessary to demonstrate its utility
to the American public. Many docu-
ments have described its revolution-
ary impact on such fields as health
care, entertainment, manufacturing,
transportation and education. There
is no doubt that an advanced infor-
mation infrastructure will funda-
mentally change these sectors, but
its full implications go beyond the
impact on any one industry. —
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In many ways, the most impor-
tant aspect of the evolving informa-
tion infrastructure is the new sys-
tem of services, social concepts and
international connections that it will
enable. In basic ways, it will trans-
form people’s habits, perceptions,
values and relationships. Just as the
industrial revolution served as an
agent of massive cultural change a
century ago, so too will the ongoing
information revolution. An
advanced, easy-to-use information
infrastructure will be the vehicle for
much of this change.

These developments are as hard to
quantify as they are to predict, but
several trends are worth noting:

form new kinds of alliances, consortia
and joint ventures. The virtual enter-
prises that result will represent an
entirely new business model that will
have a major impact on the organiza-
tion of work.

¢ Fourth, individuals will be able to
access unique equipment that is often
continents away, such as specialized
manufacturing design tools, telescopes,
supercomputers and sophisticated
measurement devices. This access will
allow individuals to remotely manipu-
late, measure and interact with these
resources. In the process, it will put
the power of advanced technology into
the hands of many who cannot afford
it today.

“Rather than take
people to services,
services will come to people.”

* First, rather than take people to
services, services will come to people.
Instead of going to libraries to do
research, students will access data
from information appliances. Instead
of going to a physician’s office for rou-
tine check-ups, patients will communi-
cate with doctors and exchange vital
data electronically. Instead of going to
City Hall and waiting in line, citizens
will be able to access the necessary
information from their homes, their
offices and their schools.

» Second, personal communications
will be available to people anytime,
anywhere. New systems will go
beyond mobile telephones and pagers
to include devices that combine
portable computing, video and commu-
nications systems.

¢ Third, different business activi-
ties, both within a single company
and across different business enter-
prises, will be integrated regardless of
geographic location. Within compa-
nies, marketing, R&D, finance and
manufacturing will be able to commu-
nicate easily and instantly, despite the
fact that they use different equip-
ment, deal with different kinds of
problems and may be thousands of
miles apart. Perhaps even more
importantly, companies will be able to

e Fifth, as more and more people
gain access to technology, new waves
of innovation will be unleashed. As
entrepreneurs realize the potential of
an advanced information infrastruc-
ture, they will use it to develop a host
of new products and services. And as
scientists and engineers realize its
capabilities, they will use it to drive
R&D and new applications.

e Sixth, there will be far-reaching
economic implications. As information
assumes a more pivotal role in the
economy, those without access to it or
training to use it will find themselves
disenfranchised. This division between
information haves and have-nots rep-
resents a potential dark side of the
information revolution. All Americans
share a responsibility to avoid a more
severe polarization between the privi-
leged and underprivileged. As a result,
both government and the private sec-
tor must pay careful attention to
issues of equity, affordability and
access.

These six changes will not only
have a major impact on the everyday
lives of Americans, but also on our
relationships with other countries. As
U.S. public policy attempts to come to
grips with these challenges, the gov-

ernment should bear in mind the fact
that the best way to enable the cre-
ation of an advanced information
infrastructure is to let competitive
forces work constructively in the mar-
ketplace. The following six principles
are helpful rules of thumb:

1) The user comes first. The main
goal of public policy should be to pro-
vide users with the maximum possible
levels of choice, service and mobility,
with due respect to privacy, confiden-
tiality and security. It must also
address the need for fair and open
access.

2) Affordability and ease of use are
essential. Public policy should continue
to encourage the private sector to min-
imize costs and maximize choice and
quality across all segments of the
infrastructure. It also should encour-
age the development of systems that
are easy to use, widely accessible and
interoperable.

3) Flexibility and responsiveness to
market demand are key to success.
Although some features of the near-
term information infrastructure are
clear, others are not, as is to be expect-
ed from a rapidly evolving technology
base and changing market needs. A
key goal of public policy should be to
facilitate the ability of industry to take
advantage of new technical develop-
ments and address shifting market
needs.

4) The regulatory process must be
even-handed. The policy context
should be industry-neutral and tech-
nology-neutral so that it impartially
promotes those applications that are
efficient and affordable for individual
consumers and companies of all sizes.
It also should be structured so that it
encourages systematic private sector
investment.

5) A coordinated, systems-level
approach is crucial. Just as companies
must coordinate the activities of differ-
ent divisions, so too must the govern-
ment coordinate its R&D programs,
procurement polices, regulatory deci-
sions and pilot projects both with each
other and with the private sector.

6) Domestic programs must be sen-
sitive to international concerns. U.S.
public policy must take into account
the international dimensions of infor-
mation infrastructure, including such
issues as connectivity, intellectual
property, competitiveness and the evo-
lution of U.S. networks compared to
those overseas. (T
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By Caitlin Bestler

Part 1: Conditional access
control systems for HFC

The cable TV system operator is faced
with a wide variety of new digital ser-
vice options. However; despite their
hype, new digital services can be cost-
effectively deployed only if they supple-
ment, rather than replace, existing
analog services. Supporting a variety of
decoding devices (analog, analog inter-
active, digital, hybrid analog/digital
and data modems) requires a single
consolidated conditional access control
system. This is Part 1 of a two-part
article.

The expanding scope

The conditional access control sys-
tem (CACS) has traditionally been
referred to as the addressable set-top
control system. With the expansion of
new digital services it will be dealing
with devices beyond the classic “set-
top box” (STB) and with a far wider
range of services. As the range and
complexity of the accessed controlled
services expands, the CACS must
expand with them.

The simplest possible addressable
control system would be one manag-
ing a subscription-based one-way cable
system with out-of-band messaging to
individual decoders. The functions of
such a system can be very simple:

¢ Edit an authorization bitmap for
specifically addressed decoders.

» Specify which bit controls
descrambling of a specific channel. In
fact the control system does not even
have to know what channel it is, only
a scrambler address is required.

Then add pay-per-view (PPV) sup-
port and in-band addressing can be
used to reduce set-top cost and
increase security. Now the CACS
must:

Caitlin Bestler is the manager of
control systems design for Zenith
Network Systems, based in
Glenview, IL.

e Dynamically map specific bits in
the authorization bitmap to PPV
events.

¢ Dynamically change the instruc-
tions to the scrambling equipment on
a real-time basis.

* Repeat circulation of authoriza-
tion edits to allow eventual reception
by decoders that are not tuned to an
encoded channel at the moment.

» Use background circulation to
deauthorize bits it decodes after PPV
events have finished.

This evolution has continued as the
CACS has had to deal with electronic
program guides (EPGs), real-time
impulse-PPV (IPPV) ordering, store-
and-forward collection of self-autho-
rized IPPV purchases, channel moni-
toring, status monitoring, download-
able software, back-to-back PPV on
multiple channels (rather than one or
two events a month) and evolving con-
ditional access protocols trying to add
new features and be more pirate-resis-
tant while maintaining control of
decoders already in the field.

Part of this expansion dictates the
shift from the terminology of an STB
control system. The conditional access
controls far more than STBs, and it
controls them in ways far more pro-
found than simply allowing or disal-
lowing access to specific programs. For
that reason this article will refer to
“subscriber terminals” when dealing
with the whole functions of the STB
and “decoder” when referring to those
functions related solely to conditional
access. To be precise, the “decoder” is
just one part of the whole subscriber
terminal.

The true common denominator is
control of access to material that is
distributed in a multicast or broadcast
fashion, as opposed to via a switched
system. This material is no longer just
NTSC channels, but can include digi-
tal data in many formats. It is no

longer directed solely to a box that sits
on top of a TV set. Targets include
data modems, addressable cable-ready
devices, set-back descramblers and
interactive decoders that provide a
variety of services through on-screen
displays beyond simple access to the
broadcast material.

As new digital services are added to
cable systems the role of the CACS
will continue to expand. What those
expansions are — and why they are
expansions rather than a separate
control system — will be explored.
However, to do so we should survey
the likely service mix after the addi-
tion of digital services to an existing
cable system.

Analog/digital service mix

Deployment of hybrid fiber/coax
(HFC) architectures and new digital
technologies combine to present a
wide variety of potential new CATV
services:

» Digital point-to-point, or switched
digital, services such as video-on-
demand (VOD) and other intensely
interactive multimedia applications
requiring point-to-point client/server
sessions between video server and the
set-top decoder.

¢ Broadcast digital applications,
such as near-VOD, digital movie chan-
nels, multiplayer games, program-
associated data services. (For example,
Monday Night Football with user-
selectable statistics and multiple cam-
era angles, or play along with Wheel-
of-Fortune.)

* Telephony services.

» Data modems for home PCs.
These typically provide local area net-
work (LAN)-like connectivity. They can
be symmetrical, aiming at fuller ser-
vice such as “work-at-home,” or for the
more complete hobbyist; heavily asym-
metric “download-only” modems
intended largely to download data
from bulletin boards to the home PC—
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on the market for only a short
while, the number of products
available is growing at a fast
pace. In fact, market analysts
claim the ATM market will grow
from $415 million in 1995 to over
$5 billion in 1999. Early adopters
include users in a variety of
industries: aerospace manufacturing,
agencies within the Department
of Defense, the entertainment
industry, financial institutions,
high tech firms, petroleum compa-
nies, pharmaceutical firms, publish-
ing companies and universities.
These early adopters share
some common traits. Their net-
works are mission-critical. Their
business suffers financial loss if
networks are not fully operational
and capable of delivering high-
speed and required bandwidth.
Early adopters typically have
very large, cumbersome networks
using many different protocols
and linking many locations. Twen-
ty-thousand nodes or more are not
uncommon. Typical of the com-
plexity of networks is one user’s
description of his desktop that
includes a Macintosh using

Networking alphabet soup
(Continued from page 58)

operating at 16 kbps, to be
carried over a single twisted-pair
copper wire.

Broadband: Any communica-
tions system able to deliver
multiple channels or services of
video, voice or data to its users or
subscribers using RF spectrum.

CAP (competitive access
provider): An alternative carrier
that competes with telephone com-
panies in carrying traffic.

CBR (continuous bit rate): A
higher priority ATM traffic type
that guarantees that a sustained
traffic rate is guaranteed across the
network.

CCITT (Comitre Consultatif
Internationale de Telegraph-
ique et Telephonique): An
international group operating
under the auspices of the Interna-
tional Telecommunications Union
and charged with establishing
telecommunications standards. The
name was changed to ITU-TSS (In-

BN 3y

Reader Sevice Number 27

ternational Telecommunications
Union-Telecommunications
Standards Sector).

CDMA (code division multiple
access): A transmission scheme
used by some cellular carriers
derived from spread spectrum
techniques used by the military.
Claimed to be more efficient
than other systems and to offer
up to 20 times more call handling
capacity than analog cellular
systems.

Cell relay: A packet switching
technique that uses cells of uniform
length. Cell relay is well-suited to
video transmissions, where the pre-
dictable arrival of packets in proper
order is important.

Central office: The telephone
company facility housing the
switches and other equipment that
provide telephone service for cus-
tomers in an immediate geographi-
cal area.

Circuit switching: The type of
signal switching traditionally

(Continued on page 62)

Much too sensitive to keep under wraps.
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¢ Traditional analog services,
including basic, subscription and IPPV
services.

Services unrelated
to conditional access

The CACS does not have to be
involved in all services on the cable
system. Nor should it. Frequency divi-
sion multiplexing (FDM) can allow
multiple services to exist largely inde-
pendent of each other. Management

plane configuration must assign fre-
quencies to given applications; the
services can manage on their own
after that.

There is little benefit to having the
CACS manage telephony services that
happen to occur on the same HFC
plant. A telephony control system is
part of a vast distributed end-to-end
system, and its primary requirements
are in dealing with those existing
interfaces. More importantly, telepho-
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ny is generally a point-to-point
switched service. Unauthorized mate-
rial does not enter the home. There is
no need to descramble or decrypt the
material.

There are, however, many HFC
services that naturally benefit from
being under the same control system.
As will be explained later in this arti-
cle, control of all set-top decoders,
whether analog and/or digital, is the
primary example of this.

Other services also can benefit
from broadcast conditional access
delivery. There is no reason that
downloading of data cannot be broad-
cast to multiple homes. Computer
LANSs are mostly broadcast condition-
al access systems. The Ethernet line
passing your PC carries far more data
than is addressed to your machine.

Control of data products has tradi-
tionally been separate from set-top
control systems. However, deployment
of high-speed digital modulation tech-
niques, such as 16-VSB or 256-QAM,
can benefit both digital set-top
decoders and data modem products.
Support of download-only data
modems and/or sharing of down-
stream capacity within a 6 MHz
channel are potential benefits of coop-
eration and/or merging of the set-top
and data services control systems.

Digital services cannot simply
replace analog ones. Even if replacing
all current analog set-top decoders
were feasible, customers still would
be entitled to connect their cable-com-
patible TV sets directly. This require-
ment will probably continue for as
long as there are NTSC broadcasts.

Cable-compatible TV sets will not
be the only analog devices connected
to the network. Analog subscriber ter-
minals (STs) will remain a cost-effec-
tive part of the service mix. Replacing
analog premium services cannot be
justified with the current economics
of digital delivery and decompression.
The inherent premium of digital
capability for an addressable ST is
$200 to $300. Even allowing a gener-
ous 100-month pay-back schedule, a
digital-capable ST would require an
extra $2-$3 of profit per month from
every customer of premium services.
That would typically translate into an
additional $4-$6 of material sold per
month from every premium customer.

As direct broadcast satellite (DBS)
systems have demonstrated, there are
definitely videophiles who will will-
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ingly pay the premium for the benefits
of digital delivery and/or vastly
improved quality and selection. But
there are far more customers who will
just want to subscribe to HBO and
buy two or three IPPV movies a year.

material is a more viable option:

¢ The amount of simulcast material
could be reduced drastically.

e A greater portion of premium
material may be available from satel-
lites in MPEG format anyway.

"New digital services can bhe
cost-effectively deployed only if they
supplement, rather than replace,
existing analog services.”

Digital delivery may give cable sys-
tem providers several hundred extra
channels, but can they get $4-$6 per
month from every customer for the
last few hundred channels in the line-
up? The question of coexistence of ana-
log and digital services comes down to
the following:

» Existing cable-ready customers
are not going to buy digital TV sets
just to allow you to convert.

¢ Most of your existing customers
for premium services are best serviced
with analog or analog interactive sub-
scriber terminals.

* A minority will benefit from digi-
tal services and can justify digital set-
top decoders. While they are a minori-
ty they are willing to pay for delivery
of digital services.

Analog and digital coexistence

Both analog basic and premium
services will continue to be part of
cable plant spectrum. It will be a
hybrid analog/digital plant. But how
will digital customers access analog
services? Ultimately there are three
options:

1) Simulcast analog material in dig-
ital format for digital customers.

2) Allow the digital ST to receive
the analog material.

3) Bypass the analog material to
later devices.

Bypassing all material requires a
two set-top solution, or at best a digi-
tal set-top and analog set-back. This is
clearly a consumer-unfriendly solu-
tion. Simulcasting all material would
be expensive both in terms of band-
width required and headend real-time
MPEG encoding equipment. It does,
however, allow the simplest digital set-
top decoder. Simulcasting all premium

» Security for digital delivery is
inherently superior.

* The best way to deliver material
that arrives in MPEG format is in
MPEG format.

The major alternative to simulcast-
ing analog premium services is to
require the digital set-top decoder
actually be a hybrid analog/digital set-
top decoder that includes the ability to
descramble controlled analog chan-
nels. This will increase the cost of the
set-top decoder by as much as $50, but
may be cost-justified compared to the
cost of increasing the capacity of an
existing plant.

Bypass human factor problems
Bypassing any analog material is
inherently consumer-unfriendly. With
the bypass approach, consumers
access analog services with their TV
set or VCR and only use the set-top for
premium digital services. To switch
between analog and digital services
the viewer must turn the digital set-
top on or off. This is a deliberative
step. It probably requires switching
remotes, or at least flipping a mode
button on the remote.

“Channel up” and “channel down”
functions will not surf between digital
and analog modes. Once using digital
services a viewer will be prone to con-
tinue viewing digital services. More
importantly, once digital services are
turned off there is little to remind a
viewer to check out what is available
there. Viewers may reduce their net-
work viewing, but they will not elimi-
nate it.

Bypass also interferes with VCR
control and electronic program guide
(EPG) functions. Consumers want to
be able to use their STB to schedule

taping of any program, not just digital
premiums. A program guide that only
lists some of the channels available is
of little use. Similar problems exist for
“favorite channel” and “parental con-
trol” functions. Consumers will not
like having to perform these functions
twice.

One of the key advantages that
cable TV has over DBS is providing a
complete entertainment delivery sys-
tem. DBS already offers the consumer
unfriendly, non-unified access to local
material. This is an opportunity for
the cable TV provider to offer an
improved service.

Hybrid analog/digital STs

Given the consumer-friendliness
factors and the high cost of a complete
simulcast, clearly the best solution for
the cable system operator is to have a
hybrid analog/digital set-top decoder
with the following capabilities:

¢ The ability to select and tune dig-
ital and non-premium services.

¢ The ability to use an on-screen
display over analog or digital video.

¢ The ability to access analog pre-
mium services either through head-
end simulcasting or by incorporation
of the analog descrambling and con-
ditional access logic. (Simulcast of all
analog premium services reduces the
set-top decoder cost, but increases the
bandwidth requirements of the plant.
Which is more cost-effective will
depend on the value of the last 6
MHz channels available, the cost of
increasing the plant’s downstream
capacity, and the number of hybrid
set-top decoders that would be
ordered. If hybrid set-top decoders
are a significant minority, say under
5%, then simulcasting would not be
cost-effective.)

Broadcast and/or point-to-point?
Advocates of digital services fre-
quently talk as though digital delivery
was synonymous with digital point-to-
point delivery. A switched digital deliv-
ery system does indeed provide a very

flexible system for delivering a wide
variety of services to a customer. (A
three-shift crew of personal chauffeurs
also is very flexible. The question is
whether it is cost-effective enough for
mass deployment.)

Even for point-to-point delivery, a
broadcast conditional access system
can be an effective solution, particular-
ly until digital penetrations become
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very high. Switched delivery reduces
subscriber terminal cost, but increases
network cost considerably. This equa-
tion is unfavorable unless the network
equipment is charged to virtually
every home passed.

A telephone provider may find this
attractive if it is intending to charge
the cost of the switching system to its
captive telephony customers. A cable
TV provider will not have such high
penetrations of digital services, and

already owns a broadcast distribution
system. Further, a broadcast condi-
tional access system supports point-to-
point delivery well, even while being
optimized for multipoint delivery.
However, even within a broadcast con-
ditional access system, point-to-point
delivery has some inherently bad eco-
nomics in its definition:

* Some video and/or application
servers have at least a portion of their
capacity tied up delivering program-

14 IR E

WY e e nddr i/ 2

B e

¢ The most highly selective bandpass filters.

¢ Sharp notch filters for reinsertion with
minimal loss to adjacent channels.

¢ Pay-TV traps shipped overnight.

¢ Large selection of terrestrial interference filters
to improve C-band reception.

¢ Custom filters designed to your specifications.

Ask for our new Cable Television Catalog Vol. 1 #4.

MEC

Request Fastrap Vol. 1 #2 for
Pay-TV Traps &
TVRO Vol.1 #3 for

Terrestrial Interference filters.

MICROWAVE FILTER  COMPANY
6743 KINNE STREET

EAST SYRACUSE, NY 13057

800-448-1666 + 315-437-3953

FAX: 315-463-1467

Reader Service Number 222

ming to a single customer.

® The network is tying up delivery
resources carrying a signal to a single
customer.

¢ This end-to-end service still has
to compete with the local video rental
store. Their cost of delivery is under a
dollar per hour of delivered movie.

The cost of the video server and
delivery resources is simply too high
to support playing movies for single
customers. This equation can be cor-
rected in one of two ways:

1) Increase the value of the materi-
al being presented. Offer services
other than movies. A multiplayer
game could be structured as a low-
priced alternative to an arcade and
still command more per hour than a
movie. Phone 900 services command
the same or higher prices a minute
than the market will bear for renting
an entire movie.

2) Increase the number of people
the material is delivered to (i.e.,
broadcast it).

DBS systems have shown that
there is a market for digitally deliv-
ered prescheduled movies. How much
consumers will pay for the conve-
nience of having a movie instantly is
still speculation. How much con-
sumers will pay for other advanced
interactive multimedia applications is
still speculation. DBS has demon-
strated a proven market. Therefore a
cost-effective way to deploy digital
services is on a broadcast conditional
access basis. To the extent that it can
be done without increasing costs,
allowing the addition of point-to-point
services is a valuable growth option.

System requirements

At first glance it would be tempt-
ing to simply add a set-top decoder
control system for each totally new
class of decoding devices. However,
doing so may lead to several disad-
vantages. The need for a single con-
trol system managing analog, digital
and hybrid addressable decoders can
be easily summarized:

* Any single decoder should be
managed by a single addressable
CACS. Hybrid decoders would access
both analog and digital premium
services.

¢ Any single premium service
should be managed by a single
addressable CACS. Analog premium

64 JANUARY 1996 « COMMUNICATIONS TECHNOLOGY



How tofit London into
A WO-MeLer space

...and
New Delhi
and
Beijing
and

Space-Efficient Universal

Thermal Vent Design, Santi ago

- (S’-\\
ave
L rent
_ \C“‘“ ehe
sact ey 4 Deste

and
Vancouver

cf“\“\ ) g —3-.“ I LI ps an d ® o o

il Come see Philips’ new telephony tap,
862 MHz bandwidth technology and
Broadband Communications Gateway
at exhibits this fall. ]

Or call us to speak to the Philips salesperson or
W representative near you. You're sure to find one in
~ your area—no matter where in the world you are.

Reader Service Number 65

Philips Broadband Networks, Inc.,
designs and manufactures transport
systems of exceptional quality for
cable and telecommunication oper-
ations worldwide.

An ISO9001 facility, PBNI offers the qual-
ity, reliability and innovation to ensure
communications integrity whatever plat-
form or architecture you're using.

That’s how we’re making things better for you
and your customers.

- etten

BROADBAND NETWORKS, INC.

800-448-5171 Fax: 315-682-9006
(in NY state: 800-522-7464)




services are received by both analog
and hybrid decoders.

Further advantages of a single con-
solidated system will become apparent
as we discuss other functions of the
CACS. The functions of the CACS that
will be discussed are:

¢ Transport stream mixing.

¢ Customer navigation — How
does the viewer access the services
desired?

¢ Conditional access — Ensuring
that only authorized STs can receive
specific material.

¢ Real-time upstream — Control of
the real-time two-way system is typi-
cally bound with the addressing logic
of the conditional access protocols. The
primary purpose of the real-time two-
way system has ultimately been the
sale of IPPV programming.

¢ IPPV ordering — Real-time
transaction processing to
purchase/cancel IPPV programs.
Requiring all orders to pass through a
subscriber management system or
other cable system provider computer
will produce an unacceptable bottle-
neck. A real-time CACS can process
IPPV orders at phenomenal speeds.

¢ Application support for down-
loaded ST applications.

¢ Plant/ST status monitoring.
Every downloadable two-way ST is a
piece of real-time plant monitoring
equipment. Used properly the cable
system provider can know when there
is something wrong with the plant —
and fix it — before customers know
something went wrong.

Transport stream mixing

Before the addition of digital ser-
vices the CACS had a very simple
model of the routing of signals:

¢ It controlled NTSC scramblers
that received either IF or RF input.
The potentially scrambled output
would be delivered to STs at a stable,
configured frequency.

¢ It might have to download a
“channel map” to the STs. At worst it
would support different channel maps
for different sections of the plant.

The CACS did not have to worry
about IF and RF routing for the sim-
ple reason that cable system providers
did a capable job of managing it them-
selves. Functions such as ad insertion
were generally performed transpar-
ently to the CACS and the STs. This

model can still be applied for all ana-
log feeds; MPEG transport streams
are a different story, however.

MPEG transport stream mixing

Continuing to manage digital ser-
vices routing on a 6 MHz channel
basis would be possible but certainly
not desirable for many reasons:

¢ Material may be provided that is
distributable as a 6 MHz channel, but
it is a fairly large chunk of program-
ming. If the material must be accepted
on a take-it or leave-it basis the cable
system provider has lost control of the
packaging of the services provided to
customers.

¢ All allocations must be in multi-
ples of a full 6 MHz. What if local
material requires 40 Mbits? If either
16-VSB or 256-QAM modulation is
used, then most of second channel
allocated is wasted.

¢ All allocations are static.
Dynamic or time-of-day adjustments
are not possible. Usage of data ser-
vices and TV entertainment services
could be inversely related, especially if
there are corporate users of data ser-
vices.

e Satellite feeds are carrying more
than just the MPEG A/V material —
there are MPEG directories along
with network directories and EPG
data. If material is accepted from mul-
tiple sources, the network directories
and EPG data can easily be in differ-
ent formats.

The cable TV network provider
should be free to deal with all of the
following types of MPEG material:

¢ Primary feeds are those that the
source provided as complete MPEG
transport streams. They contain full
MPEG directories and typically net-
work directories to give logical channel
lineups. They also may contain EPG
data. The full directories are especially
likely to be present in stable feeds that
are supplying multiple logical chan-
nels on a continuing basis. On-demand
feeds, used for VOD and other point-
to-point applications, are more likely
to supply only the required MPEG
directories.

* Ad insertion feeds supply MPEG
transport streams for digital ad inser-
tion. This material must be synchro-
nized within the headend component
of the control system to replace the
default ad from a primary feed at the
specific “splice” points without requir-

ing the ST to change anything about
what it is viewing. Note: Downloaded
applications also can support targeted
advertising where the ST deliberately
and actively selects a different ad feed
based on demographic and/or viewer
preference data. But that is another
application.

* Advanced TV (ATV) feeds are
feeds from digital broadcasters (for
example, high definition TV). These
feeds will be 8-VSB Trellis modulated.
If remodulated to 4-VSB they can be
passed through without modification
or jitter. If remodulated to 16-VSB
they can be passed through without
modification or jitter, but additional
material can be mixed into the same 6
MHz channel.

® Data router feeds carry data in
MPEG transport packets that can be
Jjittered, but should be routed as quick-
ly as possible. The port would be con-
figured as to which elementary
streams (such as the program IDs, or
PIDs) the data router could use, and
the peak and sustainable rates that
can be relied upon. The data router
will probably have additional 6 MHz
channels fully under its control, but
these feeds allow allocation of down-
stream capacity in increments of less
than a full 38.6 Mbits.

Transport streams

To understand mixing of MPEG
transport streams, it is important to
distinguish three different types:

1) The source transport stream is
the transport stream as it is input to
the mixing process.

2) The frequency-specific transport
stream contains the end result intend-
ed for 6 MHz delivery. It combines one
or more indivisible source transport
streams.

3) An indivisible source transport
stream is a subset of a source trans-
port stream that must be delivered on
a single frequency-specific transport
stream to provide one or more cohe-
sive services. It can be specified either
as one or more ongoing logical services
or as specific MPEG programs.
Typically it represents a series of sin-
gle MPEG programs.

Source transport stream mixing is
ultimately done on a packet-by-packet
basis guided by the PID of each pack-
et. However this low level mechanism
needs to know which PIDs should be
routed to which frequency-specific
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transport stream. Doing this requires
first identifying indivisible source
transport streams and then assigning
them to frequency-specific transport
streams.

Indivisible source
transport streams

Indivisible source transport
streams could be identified in any of
the following ways:

e In source-specific manner accord-
ing to that source’s network directo-
ries. (For example, a satellite feed may
be structured to concurrently support
both 64-QAM and eventual 256-QAM
deployment.)

¢ Based on logical or viewer-per-
ceived channel assignments within the
source network directories.

¢ Based on MPEG program IDs
(PIDs) and prescheduled assignments.

¢ Based on MPEG program IDs
and ad hoc real-time assignment.
Each MPEG program is declared to be
an indivisible source transport stream
and given a designation equivalent to
the “logical channel carrying MPEG
Program #579.”

Note that individual elementary

Indivisible source
transport streams assigned
Each indivisible source transport
stream can be assigned to a frequency-
specific transport stream or it can be
marked for deletion. With sponta-
neously identified single MPEG pro-
gram “logical channels” this may have
to be based on a formula and avail-
ability.

MPEG transport stream mixing

Mixing of MPEG transport streams
can be supported at three different
levels:

* Not at all.

e Split with limited addition. Each
primary feed goes to a single frequen-
cy-specific transport stream, or if
required is split into N frequency-spe-
cific transport streams. MPEG directo-
ries are split if required, but no modifi-
cations are made to source PIDs.
Additional material can be added only
if the source can be instructed by the
CACS on which PIDs to avoid.

o Full mixing Each frequency-spe-
cific transport stream can be filled as
close to capacity as possible based on
the peak and sustained rates for each
indivisible transport stream.

streams to the subscriber terminal is
inadequate. The ST must know how to
present the material that is available
and how to navigate it. The ST soft-
ware responsible for this function acts
as a client of the CACS and is an inte-
gral part of it. One method assigns
these functions to separate subscriber
terminal software modules:

¢ One module deals with the basic

viewer control for selecting and access-
ing material. It changes channels,
turns the set on and off, mutes the
sound, etc. It is designed to be indiffer-
ent to any effects of MPEG transport
stream mixing.

¢ The other module is responsible

for understanding network services,
including how to see through the
effects of any MPEG transport stream
mixing and deliver the desired materi-
al under its source designations.

The viewer control software module

wants to know the following about
each logical service:

o If it is directly selectable (a chan-

nel name and logical channel number.)

e At the current time, any program

description of the service.

¢ At the current time, what condi-

tional access constraints are on the
channel, and if the ST’s decoder is not
authorized for it, what alternate mate-
rial should be accessed.

¢ Whether there is any downloadable
behavior associated with the program.CT

streams (and hence PIDs) may be
part of more than one indivisible
transport stream. This is generally
avoided when possible since it
requires duplication of those PIDs. It
would always be avoided when the
elementary stream contains
audio/video data.

Directories must be fully reconstructed.
Additional network directory entries
must be added to allow applications to
access material even if they only know
the original directory information.

Viewer navigation

Just delivering MPEG transport Part 2 will run in a future issue.
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“"Market
analysts caim
the ATM market
will grow from
$415 million in
1995 to over
$5 billion
in 1999.”

Appletalk for printer sharing,

an Ethernet connection to the
company LAN, and IRMA board
to communicate to an IBM main-
frame. His office also has a PBX.
None of these network solutions
connect to one another. If one net-
work topology could replace all of
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this equipment, then, to this early
adopter, it has justified its cost.

Most early adopters have a
need for widespread communica-
tion throughout large regions and
to remote locations. As with many
large networks, they find that
their current networks are over-
loaded and carry a high price for
management and maintenance.
One hub or router per 10 ports is
not uncommon.

Additionally, these users need
a robust network and access to
networks that can handle trans-
mission of uncompressed images.
Such files are very large and can
take about an hour to transmit
over existing networks. During
that hour, document receivers
experience frustration and lost
productivity. ATM provides the
capability to schedule the trans-
mission of large files throttling to
avoid affecting the throughput of
other users.

Some early adopters also
plan to integrate voice into their
networks because current expenses
for voice transmission are typical-
ly double that spent on data
transmission. These costs can be
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Networking alphabet soup
(Continued from page 61)

used by telephone companies to
create a physical connection
between a caller and a called
party.

Client/server: A distributed
computing architecture in which
numerous dispersed terminals,
each of which has its own cen-
tral processor and memory,
communicate with centralized
processing, storage and output
resources. In a client/server
network, the client is a front-
end resource for a user, while
the server represents the back-
end set of resources. Servers
include devices such as mainframe
computers, mini-computers, per-
sonal computers, hard disk and
other types of memory devices.
Clients typically are personal
computers. Client/ server also is
a concept used by software pro-
grams running on distributed
computing platforms. In a cable
TV context, a client is a set-top
terminal or other intelligent
device at a customer premises.

CPE (customer premises
equipment): The telecommuni-
cations equipment located on
a customer’s premises. Usually
refers to key systems, private
branch exchanges (PBXs), tele-
phones, ete.

DLC (digital loop carrier):
A digital transmission system
designed for subscribers loop
plant. Multiplexes a plurality of
circuits onto very few wires or
onto a single fiber pair.

Ethernet: A data communica-
tions protocol operating at up to
10 Mbps.

ESP (enhanced service
provider): The Federal Com-
municaitons Commission defines
enhanced services as “services
offered over common carriers
transmission facilities ... which
employ computer processing ap-
plications that act on the for-
mat, content, code, protocol ...”
Therefore an enhanced service
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By Bruce A. Weintraub

Service calls:

Get it right the first time

This is the first article in a three-part series. Parts 2 and 3
will cover installations and preventive maintenance,
respectively.

en years ago, service calls, although serving the
same purpose as they do today, were not treated
as a true requirement of staying in business.
Attitudes ranged anywhere from, “Our techni-
cian is on vacation for two weeks and will take care of your
problem as soon as he returns,” to the more realistic,
“Whaddya mean you have snow on your TV set? It’s the
middle of summer!”
Obviously, today, those companies would be out of
business.

"The technician should listen
patiently to the customer’s

explanation of the problem.”

Customer service is no longer just answering phones
and taking orders, or registering complaints. Every mem-
ber of a cable company is involved in servicing the cus-
tomer base, particularly the service technician. Typically a
customer only has three kinds of contact with the cable
company. First, at the point of sale; second, and arguably
the most important, the point of installation; and third,
when the customer has a problem. It is the cable compa-
ny’s response to that problem that will determine whether
or not we have a long-term customer or whether we will
lose that customer to a local competitor.

This article is addressed not only to the technician but
to the support group that has the responsibility to ensure
that our customer contact personnel have the tools to do
the job and — get it right the first time!

Preparation

In addition to the obvious (clean pressed uniforms, neat
professional appearance and well-spoken manners), service
technicians must exude confidence not only in their abili-
ties to solve a problem but in the company’s capability to

Bruce Weintraub is vice president of engineering and
operations for SBC-Media Ventures, based in Rockville,
MD. He also is the chairman of the Society of Cable
Telecommunications Engineers’ Subcommittee on
Maintenance Practices and Procedures.

keep a problem from occurring again. In order to accom-
plish this, the technician must be trained both in industry
specifications and test equipment procedures. Each service
tech should have a basic complement of tools that includes
the following:

¢ Tool belt/hand tools

¢ Volt ohm meter (VOM)

¢ Field strength meter (FSM)

® Test TV set

e Signal leakage meter (SLM)

¢ Toner

¢ Locator

¢ Time domain reflectometer (TDR)

® Measuring wheel

Additionally, for cleanup you'll need:
¢ Glass cleaner/wipes
* Tie wraps
e Small trash bag
¢ Shoe/boot covers

Prior to arrival at a new job, an attempt should be made
to contact the customer, not only to make sure he is at
home but to ensure he is still experiencing the same prob-
lems as reported. ‘

Initial fact finding

Upon arrival and confirmation that a service problem does
exist, the technician should listen patiently to the customer’s
explanation of the problem and ascertain the following:

¢ Nature of the problem

¢ Date problem began

* Time of day problem began

¢ s the problem on all TV sets (if additional outlets are

involved) or just one set?

After obtaining this information, have the customer
show you the problem as he or she experienced it prior to
performing any corrective actions. I will not get into specif-
ic solutions to problems (I don’t think this magazine is
large enough to handle that, nor do I have the time), but I
do want to describe specific troubleshooting methods and
preventive practices that will not only keep referrals and
return visits down, but will leave the customer pleasantly
surprised and pleased with the service obtained.

Analyze the situation

Are pictures snowy or nonexistent? Does the TV set/con-
verter turn on? Is the problem related to distortion products
such as ingress, ghosting or beats? Once this basic informa-
tion is ascertained, begin troubleshooting the problem by
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From source to subscriber, only

Tektronix helps you maximize signal quality.

And customer satisfaction.

The all-new VM100 Video Measurement Set combines automated
one-button testing. VITS signul ID, remote control capability, and

Tektronix measurement accuracy in a highly affordable instrument.

In today’s increasingly competi-
tive eable TV industry, the key to
keeping your customers happy

— the key to keeping your

customers period! — is better
signal quality and more reliable service.

Fortunately you can turn to Tektronix for all of your
testing needs. Fraom installing and maintaining the cable
plant, to monitoring and verifving the video/audio signal

itself. Literally everything, from the headend to the home.

The rugged RFM150 SignalScout™ signal level
meter automatically performs a wide range of advanced
measurements with unmatched simplicity.

Today, Tektronix remains the industry standard to
which all others are compared, from RF and digital trans-
mission testing to the very latest in broadband and digital
compression technologies. Tektronix is the name the tele-
vision industry turns to. To win customers. And keep them.

For information on Tektronix communications test
solutions, just call 800-426-2200. (When prompted, press
“3” and ask for program 441.) Or, find us on the Web at

http://www.tek.com/mbd/w441

©1995 Tektronix Inc. SignalScout is a trademark af Tektronix. CTA-MU6097

TESTING THE CHANGING WORLD OF COMMUNICATIONS

Teklron/ix

Reader Service Number 185



blocking out the trouble area. There are three basic areas to
be concerned with in a basic service call. These are:

¢ Tap to ground block

¢ Ground block to wall plate

¢ Wall plate to TV set (including the converter if utilized)

Since you are already inside the home, begin by taking
signal readings at the wall plate for problems such as snowy
or no pictures. Signal strength at this point should be 0-6
dBmV at both high and low frequencies. Depending on the
length of the drop, this may vary somewhat in range due to
attenuation at your high frequencies, but under no circum-
stance should the input to a TV set be less than 0 dBmV. If
signals are lower than this level, then it’s time to go outside
and check the ground block. If signals at this point do meet
specification, then verify all connectors are correctly pre-
pared and the TV set/VCR tuner is properly fine-tuned.

If pictures are still noisy check the carrier-to-noise ratio
(C/N) using your FSM, or use a test TV set to verify that
the noise is coming from the cable system and not being
generated by the customer’s TV set itself. If in fact your
C/N is less than 44 dB at the tap, notify your supervisor to
refer the call to a line/maintenance technician. (FCC speci-
fications call for 44 dB C/N at the TV set.)

Before checking the signals at the ground block, ensure
that the drop has been properly bonded to a local utility
ground or a (confirmed) metal cold water pipe (not PVC).
After confirming proper bonding or installing it as neces-
sary, briefly examine the area between the tap and the
ground block, looking for any irregularities (frayed cable

NEW EXPANDED COVERAGE
AVCOM's PSA-65B

Portable Spectrum Analyzer
1-1250 In One Sweep MHZz!!

AVCOM's newest Portable Microwave Spectrum Analyzer, model
PSA-65B, has an expanded frequency range from less than 1 MHz to
1250 MHz, for the amazing price of $ 2930.

AVCOM's new PSA-65B is a low cost general purpose spectrum
analyzer that's loaded with features and options. ThePSA-65B covers
frequencies thru 1250 MHzin one sweep with a sensitivity greaterthan
-95 dBm at narrow spans. The PSA-65B is ideally suited for 2-way
radio, cellular, cable, satellite, LAN, surveillance, educational, produc-
tion and R&D work. Options |nclude new 1250 MHz frequency
extenders, BNG-1000A tracking (noise) generator, audio demod for
monitoring, log periodic antennas, carrying case (AVSAC), and more.

For more information, write, FAX, or phone.

500 SOUTHLAKE BOULEVARD
RICHMOND, VIRGINIA
804-794-2500 FAX: 804-794-8284

Receive brochures ON-LINE via AVCOM's new AVFAX.

Call from your fax and be ready to receive. 804-379-0500
Reader Service Number 223
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from trees, squirrels, etc.) in an aerial area or
landscaping/construction in an underground area. If there
is nothing obvious, take the next step and check levels at
the ground block on the input side of the ground block,
thereby isolating the area between the ground block and
the TV set. Utilizing the same measurement methods at
this location verify levels at the input. If levels are good at
this point (nominally 3-9 dBmV), then check and
repair/replace the defective components in between, includ-
ing but not limited to the ground block, fittings, splitters,
wall plate or connecting cable. If levels are not good at this
point, then it’s time to check output levels at the tap.
When checking levels at the tap, first roughly calculate
the required level needed to service this particular residence.
You should be familiar with the types of cable used (RG-6,
RG-59 or RG-11) and know their respective attenuation at
the high and low frequencies on your system. Typical design
parameters call for tap outputs to be at least 12 dBmV at
the high frequency — and in many cases greater than that
depending on drop size and length. If your measured levels
are less than that required to provide a measured 3-6 dBmV
at the ground block then there is a problem somewhere on
the distribution system and the call should be referred to a
maintenance technician. If possible, you should work with
the referral technician in order to learn more about trou-
bleshooting distribution systems. If you find a good, quality
signal at the tap, then you have narrowed your problem
down to the drop, or one of the connectors at either end.
Since you have already ensured that the connector at
the ground block end was in good shape, first verify the
connector at the tap and repair if necessary. If this is found
to be in good shape also, then it is time to examine the
drop. If the drop is aerial, some defects will be visible to the
naked eye, such as lightning damage or squirrel-chewed
cable. However, if it is in an underground environment, the
use of a TDR will be required. This device is used as a fault
locator and will identify either a short or open in the cable.
Depending on the quality of the TDR it also may display
conditions such as water damage. Typically, the TDR will
display a footage readout to enable the technician to easily
locate the problem, expose the cable in that area and, if
possible, repair the break or damage by splicing in a good
piece of drop cable. If damage is extensive, an order to
replace the cable should be placed with your dispatcher.

Cleaning up

Prior to leaving each job, after assuring that the cus-
tomer is satisfied with your performance and the quality of
service provided, take the time to do the following:

1) Make sure all fittings are tight and secured.

2) Check all ground connections for clean contacts.

3) Pick up all debris from your work area.

4) Using an appropriate cleaner or wipe, dust off the
customer’s TV screen. (This is not standard in all
cable systems.)

5) Check all labels and tags to ensure that the drop is
properly identified for that account.

6) Ensure that all ports on the tap are terminated, and
that the terminators are all tight.

7) Make note of any distribution problems you may have
seen at the job — such as broken ports, loose lashing
wire, improper grounding of plant — and report them
to your supervisor. CT



- Ultimate TDR and
Software package.

Model 1205C TDR and WAVE-VIEW Software, a powerful combination resulting in the mo:
versatile, user friendly TDR available today! Standard with the Model 1205C, the WAVE-VIE\
software is one of the unique and exclusive features of Riser-Bond Instruments' TDRs.
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& Use your computer and WAVE-VIEW for
Windows® as an extension of your Riser-Bond TDR.
Waveform information can be archived,
documented, manipulated, compared, or analyzed
on your PC while your TDR goes back into the field,
working for you! Teach technicians how to use a
TDR without leaving the classroom or taking a real
TDR out of service!

@ Unlike any other TDR's software program, WAVE-VIEW not only allows you fo recall stored waveform
onyour PC, but it also displays the TDR's function keys. You can actually increase the vertical gain, zoot
in and out, manipulate the waveform, adjust the cursors, and change VOP, right on your computer!

© Utilize your manpower more efficiently. Less experienced technicians can document the cable plat
with the TDR while more experienced personnel download, analyze, and compare the waveform informatic
on a computer. The TDR goes back to the field. TRY THAT WITH ANY OTHER TDR!!!

This is just one of the super features you get with a Model 1205C.
800-688-TDRs 402-466-0933 Fax: 402-466-0967

Call for a demonstration today!

Riser Bond

INSTRUMENTS

1 3
® Windows is a Registered Trademark of Microsoft Corporation. Reader Service Number 103



he following is a listing of
some of the videotapes cur-
rently available by mail
order through the Society of
Cable Telecommunications Engineers.
The prices listed are for SCTE mem-
bers only. Nonmembers must add 20%
when ordering.

& Digital Compression: Expanding
Channel Capacity While Enhancing
Video and Audio Quality — This fea-
tures Thomas Elliot (moderator), H.
Allen Ecker Ph.D., Richard Prodan,
Ph.D. and Geoff Roman. Cost-effective
digital video compression is closer
than ever and will provide new oppor-
tunities for services and revenue. This
program deals with the realistic goals
and benefits to be derived from digital
video compression. It covers trade-offs
such as pix quality vs. data rate vs.
cost, data rate vs. ruggedness vs. cost
and features vs. value vs. cost. Digital
video compression architectures, per-
formance of various digital techniques
and DigiCipher and DigiCable prod-

S S HELF

ucts also are discussed. (80 min.)
Order #T-1111, $45.

& Technical Compliance: How FCC
Reregulation Will Impact Your System
Operations and Maintenance Practices
featuring Steve Ross (moderator),
Wendell Bailey, Jonathan Kramer and
John Wong — With FCC reregulation
a reality, this presentation seeks to
provide an overview of the new regula-
tions, as well as define key parameters
including classes of signals covered,
channel boundaries, aural standards,
visual signal levels, signal-to-noise,
signal-to-coherent disturbances ratio,
hum modulations, color signals, test-
ing requirements (including the num-
ber of test points required) and when
tests are to be conducted. The
federal/local relationship, as well as
many other topics also are discussed.
(85 min.) Order #T-1112, $45.

& Cable System Technology Meeting
Subscriber Expectations featuring
Margaret Combs (moderator),

Jonathan Kramer and Thomas
Robinson — “Your franchise adminis-
trator can be one of your effective sub-
scriber retention representatives.” This
presentation explores the issue of what
the cities want and need to deal with
cable operators properly. It clearly
defines a “key role” that technical man-
agers can and should play to help
ensure good relations with the franchis-
ing authorities. Ask yourself: “Who is
telling my franchising authority about
the factors necessary in delivering a
quality signal?” Then view this and find
out. (45 min.) Order #T-1113, $30.

@ Current Events in Cable TV
Technology: Fiber Optics, HDTV, PCN
and Outage Reduction featuring
Thomas Jokerst (moderator), Edward
Callahan, James Chiddix and Thomas
Elliot — This offers a vision of how we
will use increased bandwidth, including
HDTYV, personal computer networks,
possible 16:9 NTSC and how new con-
sumer equipment may drive the ser-
vice. (78 min.) Order #T-1114, $45.
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Tools for Today and Tomorrow
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Ripley Company, Cablematic Division
46 Nooks Hill Rd., Cromwell, CT USA 06416 « Tel 203-635-2200 * Fax 203-635-3631

Make safe, accurate connector assemblies every time knowing
that your Ripley Cablematic tool is designed and built to help
you do quality work. There's a durable Ripley Cablematic tool
for every type of CATV and telecommunications cable. If we

don't have the tool you need we'll
design and make it.
Talk to us about your
needs. Call, write
or fax for a free
Ripley catalog.

ablematic.
CABLE PREPARATION TOOLS By

The Cable Tool hinovators

Reader Service Number 225
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~ (ne Company has heen

’ Delivering Synchronous

Optical Networks
Since 1986,

Seems like everyone’s talking Synchronous Optical Bottom line is, no matter what your network
Networks these days. HUB requirements-AM, digital or

remote-satellite optical

Which is great. Because . .
link-there’s just one
that’s exactly what we offer
company to call.

here at Synchronous
Synchronous.

Marketing...just as we have ever since we
introduced the first broadcast-quality For almost a decade, we've built our

wideband FM optical networks company on price, performance,

back in 1986. £ ~ # N innovation and reliability...and
Synchronous network solutions are available in a variety of we can help build yours the
Nowadays, Synchronous offers a system architectures, including Redundant Ring.
same way.

complete range of network

solutions including our proven state-of-the-art 1550 nm For complete information on Synchronous products, call
Externally Modulated AM transmitters and low-noise 1-800/659-6750.

Erbium Doped Fiber Amplifiers. Each system is designed L b e b .

to meet your specific network parameters and is available ﬂv‘ I .E. ?i

in a variety of architectures, including Redundant Ring. l* - iy

Reader Service Number 82

@ sciyoneus

A member of the Synchronous Group

- 77 Las Colinas Lane, San Jose, CA 95119  Tel: 408-362-4800 Fax: 408-362-4826
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Distribution system

Today’s engineers face a major
problem with space allocations in
their headend facilities. Planning
for equipment entails wiring bun-
dles to ad insertion gear. To help
eliminate space headaches,
Standard Communications has
developed the Stratum Series net-
work — the only 80-channel
broadcast-quality distribution
system fully housed in a single, 6-
foot high rack, according to the

company.

Using NAM550 frequency agile
modulators, the Stratum Series
will accept and combine a variety
of audio, video and IF inputs, pro-
viding optimum rebroadcasting
quality and spurious-free RF per-
formance from 54-550 MHz.

Permitting monitoring, adjust-
ments and level setting via an
easy-to-access front panel (or by
remote computer control), its back-
up system ensures no downtime
during transmission and requires
no external computer or human
intervention. Should a failure be
detected within a rack, the back-
plane automatically routes all
input/output signals from the
faulty modulator to the next mod-
ulator on the standby daisy chain.

The advance network modulator
system is primarily designed for
the new digital ring architecture.

Advancing headend standard-
ization, the Stratum line features
a common menu of controls and
adjustments, so simple that
replacement of equipment can be
accomplished by nontechnical
personnel.

Backed by the company’s Gold
Standard support program (a
seven-year guarantee and lifetime
loaner program), the Stratum
modulation system is said to meet
or exceed all NTSC-7 standards.
Reader service #312

MPEG encoder

Vela Research Inc. unveiled its
Centaur MPEG encoder, an exten-
sion of the company’s encoding
systems, which can compress raw
source video into MPEG-1 or
MPEG-2 compliant data streams.
New features include support for
serial D-1 and AES/EBU inputs,
closed captioning and enhanced
confidence monitor.

A pause/resume feature also
has been added for easier long-
program (movie) encodes, as well
as a multiclip function for short
programs (commercials). A new,
smaller chassis facilitates instal-
lation in confined environments,
while dual-redundant power sup-
plies provide reliable power dis-
tribution. Centaur is offered in
both MPEG-2 adaptive field
frame and a low-cost frame-only
version.

Reader service #311

C A T V

TECHNICAL SEMINARS

CATV Theory: March 5 - 7/ Fremont, CA
CATV Hands-On: March 13 - 15/ Fremont, CA

March 18 - 20 / Fremont, CA

3 days of informative, cost-effective, up-to-date
instruction for cable tv technicians.

cal 800-233-2267

ccox

ext. 4422 for more information.

60 Decibel Road / State College, PA 16801

Reader Service Number 224
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Audio/video
modulator

Leaming says its new AVM-1
mono audio/video modulator pro-
vides CATV, SMATV, private and
wireless cable systems with an
affordable, high-quality, NTSC mono
audio/video modulator in one-third
the rack space. The product gener-
ates a TV channel output from video
and audio baseband signals.

LEAMING AYM-1
YD VIDED MOGI AR

Built-in features include: fre-
quency agility from 50-450 MHz (to
550 MHz optional), 60 dBmV out-
put, SAW filter, and BTSC stereo
and SAP-compatibility. With this
unit’s compact design, three units
can be mounted per standard 19-
inch rack (1.75 x 19 inches).
Reader service #310

Fiber-optic platform

The new System 70 fiber-optic
platform from Scientific-Atlanta is
designed for a variety of applica-
tions, including cable telephony, low-
cost broadcast delivery of basic pro-
gramming, targeted service delivery
to small pockets of subscribers, ring
interconnection, and headend con-
solidation. The modular design of
the System 70 offers RF, optical and
powering redundancy for improved
network reliability. The platform
features universal AC and -48 VDC
power supplies, and supports all
major channel formats, such as
NTSC, PAL-1 and PAL-B/G.
Reader service #309

Digital
transmission chip

The cost of manufacturing digi-
tal cable TV set-top boxes could b- .
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Frequency Modulation vs. Digital Transmission

VCS-20A Fiber-Optic Talk Set

With the demand for
broadband services in the market
today, fiber is being deployed at
increasingly higher rates. Similarly, the
laerfiand for fiber testing and data
management also increases. An
important aspect of fiber testing is
uninterrupted communication between
technicians. A common scenario in the
field is during test of a rural fiber route
where cellular phones are beyond
range of the cell site. Another example
is testing in an underground vault
where cellular and wireless radio
communications are not possible as the
vault acts as a shield for both devices.
Thepractical alternative is a fiber optic
talk set.

When comparing single fiber,
full-duplex optical talk sets, it is
important to look carefully at the
product’s transmission technology.
Frequency modulation (FM) and digital
transmission are two of the more
popular technologies employed. The
following is a description of these two
technologies, particularly in reference
to reflection susceptibility which can
impose limitations on their use.

Both frequency modulation
(FM} and digital transmission are
affected by reflections which are caused

sby Rayleigh backscatter and Fresnel

in Optical Talk Sets

reflection. (The cumulative sum of ail
reflections at the transmitter is called
optical return loss or ORL). Rayleigh

backscatter is that

Frequency modulation,
employed by various talk sets,
modulates a carrier wave at a certain

frequency in order

light which is
scattered opposite
to the direction of
light propagation
due to slight
material variations
in the fiber. Fresnel
reflections are

Frequency modulation
experiences more white
noise or distortion due to
reflected light than digital
transmission.

to transmit in one
direction, and
modulates the
carrier wave at a
second frequency
to transmit in the
opposite direction.
The graph below

potentially much
stronger and are
caused by an abrupt change in the
index of refraction of the fiber such as
at discrete components in the link.
Connectors are usually the greatest
concern in the link. In addition to the
connectors, bare fiber adapters and
mechanical splices are reflective.

A single fiber, full-duplex
optical talk set combines a transmitter
and receiver in one optical port. Both
the transmitter and receiver operate
continuously and one influences the
other. Reflected power from the
transmitter interferes with useful
incoming signals received at the
detector in such a way that it reduces
the talk set signal to noise ratio {S/N)}.
This quantity is measured by emitting a
carrier wave along with a 1 kHz signal,
and analyzing the relationship between
the launched power of the newly
created frequency and that obtained at
the detector. This allows the evaluation
of the sound quality of the talk set.
Typically, frequency modulation has S/N
of 12 to 25 dB while digital
transmission has a better ratio of 25 to
30 dB.

dBm
F1
/
P
o F2
w _——
e
r
Frequency
Frequency Interference
[ [ ] [

displays two

frequencies. F1 is
the transmitted signal from Transmitter
1 to Detector 2, and F2 is the reflected
signal from Transmitter 2 returning to
Detector 2. F2 is interfering with our
signal transmission.

(Continued on page 7)
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EMC Certification for CE Compliance

With the increased
importance of telecommunications,
electromagnetic compatibility (EMC)
testing for test equipment
mafifacturers is becoming more
common; in particular, a regrouping of
European companies has occurred in
order to offer more control of
electromagnetic traffic. Beginning
December 31, 1995, all fiber optic test
equipment entering most European
countries will have to comply with
Eurgpean Community requirements.
Compliance with these standards is
noted by a CE seal. EXFO test
equipment shall comply with these
reqyirements.

EMC norms comprise a Series
of tests which are needed to verify
electromagnetic immunity, electrostatic
discharge, emission levels, and security.

Electromagnetic interference,
or EM|, is the introduction of unwanted
electrical signals into a system due to
electric current in another electrical
system (figure 1) EMI may be
transmitted by either conduction or
radiation. The conduction mode occurs
when an electrical current path is
provided by inductive or capacitive
coupling between two components
thereby providing a circuit path for
unwanted current flow. Common
sources of conductive interference are
switching transistors and diodes in
power converters/power supplies and
digital logic circuits due to fast
switching producing transient noise.
The radiation mode arises where
electric currents release EM fields which
couple to another electric system
through the ambient environment.
Examples are current flowing through a

Emissions tests include
conducting emissions and radiating
emissions, electrostatic discharge by
contact and electrostatic discharge by
air, electromagnetic immunity, electrical
fast transients, immunity to magnetic
fields. Security testing includes fire and
irradiation, electric shock, and energy.

wire or cable (figure 2]. m |
Figure 1 Figure 2
____— electric conductor
electromagnetic
electrical system fields
S — electric field
/v incident on conductor induced electric
\ current
E Y~ ‘
electromagnetic \
fields electrical system
4/ ?
/ electric
circuit

EMI in Electrical Systems

EMI Transmitted by Radiation



FIB-300 Universal Test System for Built-In Flexibility

FTB-300 Mini-OTDR

The first full-featured
mini-OTDR

Flexibility and adaptability are
vital in the fiber-optic world.
Consequently, test and measurement
solutions must be powerful, innovative,
and remain cost-effective. EXFOs new
FTB-300 Universal Test System responds
to these characteristics and to the users’
ever-changing

FTB-300 Mini-OTDR Modules

Modularity provides the added
value to the powerful FTB-300 system
base. With plug and play connections,
an OTDR station can expand into a
multi-application
test station.

needs. The
flexibility of the
FTB-300 is built into
its compact
modular test
platform while the
power lies within a
series of high
performance, field-
interchangeable
optical test

The flexibility of the FTB-
300 is built into its compact
modular test platform while

the power lies within a
series of high performance,
field-interchangeable optical

test modules.

Modules can be
quickly and easily
inserted and
removed in the
field, and no
special tools are
required.

The Open
Architecture design
of the FTB-300

modules. Up to

three modules can be plugged into the
platform simultaneously. OTDR and
power meter modules are now
available. The power meter module

may be represented by our automated
(ks power meter with ORL meter,
visual fault locator (VFL), and talk set
capabilities. The FTB-300 is designed to
grow with fiber optic testing and
measurement innovative requirements.

e ———

FTB-300 Mini-OTDR Main Screen

increases efficiency
and productivity; at
the heart of the system is a 486 micro-
processor. This open architecture
permits the user to profit from
commercial software such as
spreadsheets, word processors, and
others. Data can be stored in several
ways including hard drive, floppy disk,
and optional PCMCIA interface. The
connector panel houses modem,
parallel, serial, external VGA monitor,
and keyboard ports. The FTM/DocuNet
test data management system is also
available responding to a need for
efficient, timely fiber test data
management.

User-Friendly Operation and
individual test application software
combine to make the ToolBox software
flexible and versatile. The graphical user
interface loaded with timesaving
features takes the guess work out of
testing. ToolBox is easily upgradable,
including module application software,
so that the user doesn't have to worry
about obsolete test equipment.

The FTB-300 Touch Screen
user interface simplifies testing and
contributes to its rugged construction.
The 9.4" 640x480 full dot screen, one
of the largest in the industry, speeds up
testing as it provides direct access to
the control layout.

Moduies now available include
OTDR, Optical Loss Test Set, and
Optical Switch. The OTDR exhibits
> 32 dB of dynamic range and 5 and
20 meter event and attenuation
deadzones respectively. The loss test set
module features fass7/ automated
testing with > 55 dB of range and
includes ORL measurement, voice
communication, and visual fault
identification options. The optical
switch is a 1x12 channel switch with
0.7 dB insertion loss and -80 dB of
crosstalk. And there are more modules
to come...



designed to allow traffic of up to
100 Mbps to be transmitted in a
local area network.

FITL (fiber-in-the-loop):
Used generally to refer to the
deployment of fiber between the
central office and the subscriber.

Fiber-optics: The rapid trans-
mission of light pulses in a coded
digital format through the fiber
cable. In a fiber-optic transmitter,
a light source such as a laser or
light-emitting diode (LED) is con-
nected to the fiber cable. This
light source converts an electronic
input signal into a series of light
pulses (representing bits) by
blinking on and off millions of
times per second. This stream of
light pulses is the combination of
many lower rate bit streams
formed using digital multiplexing
techniques. At the other end of
the fiber, receivers capture the
light pulses for conversion to
electrical signals.

Frame relay: A data trans-
mission technique similar to the
X.25 protocol that features the
use of a flag as a start bit, an

address to indicate intended
destination of the message, the
actual payload to be delivered, an
error detection sequence and a
flag indicating end of the packet.

Gbps (gigabits per second):
Giga is the prefix representing 1
billion. For example, 10 Gbps
means 10 billion bits per second.

ISDN (integrated services
digital network): In its simplest
form, called basic rate ISDN, it
provides a means of transmitting
two voice channels (each operating
at 64 kbps) and one data channel
(operating at 16 kbps) over a
single pair of twisted-copper
conductors. The two voice channels
are called bearer (B) channel and
the single data channel is the (D)
channel. A more complex form of
ISDN is called primary rate
ISDN. In this system there are 23
B channels operating at 64 kbps
and one D channel operating at 64
kbps. Thus the transmission capa-
bility of basic rate is 144 kbps,
and that of primary rate ISDN is
1.5 Mbps.

IDLC (integrated digital

—

Call (203) 866-8000 for more information ol
the Photo Detector Logarithmic Video Ampliﬁ%r.

loop carrier): A digital loop
carrier system that connects
directly to a central office switch.
kbps (kilobits per second):
Kilo is the prefix representing
1,000. For example, 384 kbps
means 384,000 bits per second.

LAN (local area network):
A limited distance network con-
necting a defined set of termi-
nals. It could connect worksta-
tions within an office, offices in
a building or buildings within a
campus, etc.

LATA (local access transport
area): The geographic area that
is the domain of the local ex-
change and carrier. Regional Bell
operating companies (RBOCs) are
generally precluded from carrying
traffic across LATA boundaries;
this traffic must be handed off to
an interexchange carrier.

Local loop: The portion of the
telecommunications network that
connects a subscriber’s phone or
business’s PBX to the local central

(Continued on page 64)

After more than 40 years developing critical
electronics equipment for defense and aerospace,
Microphase enters the telecommunications market
with a sensitive new line of Photo DLVAs specifically
designed for lightwave receiver applications.

Providing instantaneous gain control over a wide
dynamic range, our new ultra-sensitive PDLVAs deliver
accurate data recovery for both high and low level
signals, as well as enhance performance, improve bit
error rate of existing receivers and reduce costs by
reducing the number of expensive repeaters needed.

So now that you are privy to our most sensitive
new products, call for the inside scoop on what this
means for you.

To uncover the secrets that shape our future,
keep your eyes and ears on Microphase.

MICROPHASE

CORPORATION

587 Connecticut Avenue, PO Box 960, Norwalk, CT 06854-0960
(203)866-8000 fax: (203) 866-6727
http://www.Microphase.com

Reader Service Number 28



EXFO and The Light
Brigade Team Up for
Training Seminars

EXFO is pleased to
announce that The
= Light Brigade, a
\ renowned company
specializing in fiber
optic training seminars,
andi$ystem design, installation, and
maintenance, will be featuring EXFO
test equipment at several of their
training sessions in 1996. The seminars
arelihteractive and combine lecture,
video tapes, instructional manuals, and
hands-on practice. These four-day,
comprehensive seminars include fiber
optic theory, installation, testing,
restoration, connectors, patch panels,
splicing, and system design.

Session dates:

s February 20, 21, 22, 23
Honolulu, Hawaii

s F#bruary 20, 21, 22, 23
Tampa, Florida

= March 4, 5, 6, 7
Atlanta, Georgia

« March 11, 12, 13, 14
Cleveland, Ohio

= March 18, 19, 20, 21
Anchorage, Alaska

March 19, 20, 21, 22
Seattle, Washington

March 25, 26, 27, 28
Vancouver, B.C.

= April 2, 3,4, 5
Burbank, California

= April 8, 9, 10, 11
Sunnyvale, California

» April 9,10, 11, 12
Sait Lake City, Utah

® April 16, 17, 18, 19
Denver, Colorado

s April 23, 24, 25, 26
Washington, D.C.

= April 29, 30, May 1, 2
Boston, Massachusetts

» July 23, 24, 25, 26
Montreal, Quebec

= July 29, 30, 31, Aug |
Toronto, Ontario

Call 1-800-451-7128 or {206} 251-1240
for more information and a complete
course outline.

[ | [ | [ | [ |
OFC ‘96 Preview

As February approaches, the
al-important Optical Fiber
Communication Conference [OFC) ‘96
in San Jose, California
edges closer and closer.

OFC '96 will also see EXFO
introduce the innovative, rack-mounted
Fiber Maintenance Bay (FMB). This
unique testing concept consists of a
modular architecture for OTDR and ORL
testing along with optical talk set,
optical switch, and muiti-channel power

meter modules. The FMB

OFC is the major permits integrated testing

North American conference ¢RENG LCUUCIESES A el

; < & such as a central office or
on optical fiber O\A o head end
communications and related | ¢, 7 ea Ie\?yb T (O
systems. This years c
conference will feature new | Q g yﬁar OFC thmé';,:tg, quntet a
scientific and technical ) = S owcahs.e hor o s mos
infagmation on fibers and G, ol ;:Eﬁ':‘to'o'gic aF;e ormance
passive components; active < % & 3 dvancer%ents. o T
optoelectronic and o com ou're browsing through
integrated optical devices; )t/he exhibits in February

comgonents and systems
techfiologies; subsystems
and networks using these components.

Technical conferences as well
as 200 company exhibits offer a unique
gathering opportunity for global
leaders in telecommunications research,
production, and systems development.

OFC represents the cutting
edge of research and technology in the
area of fiber optics such as
fundamental research, systems
applications, and manufacturing
criteria.

Once again, EXFO will be
present at OFC this year with our
existing products and perennial
favorites plus all our new products at
the cutting edge of fiber optic test and
measurement technology.

These products include
additions to the already popular 1Q-200
Family, a modular test system designed
for lab and research testing
environments. In addition to the
existing modules — power meter, light
source, variable attenuator, back-
reflection meter, optical switch — we
have added new modules such as an
optical spectrum analyzer, DFB lasers,
calibration power meters, and multiple
configuration optical switches.

The new FTB-300, offering
greater levels of flexibility and
performance in a single platform
modular mini-OTDR, will also be on
display. The FTB-300 is a > 32 dB mini-
OTDR with full OTDR performance
based on a new moduiar “plug and
play” design with touch screen
technology. The FTB-300 loaded with
OTDR and our patented fasizsry
modules becomes a highly efficient tool
that performs single or dual-
wavelength OTDR and loss testing for
both singlemode and muitimode
applications. No other mini-OTDR
provides you with such an open
architecture and guarantees the
flexibility you require to face the
constantly changing world of fiber
optics.

drop in at booth #1030
to see the latest in fiber-optic test and
measurement equipment.




Customized 1Q System Applications

1Q-200 {rack-mounted)

e P
- - 59-E-
of modules

1Q-203 Integrated Application Software

The 1Q-200 team now includes an applications department complete with
on-line application service and full application programming.

Qualified technical support personnel are ready to answer any questions
regarding IQ modular applications using a variety of IQ Power Meters, Variable
Attenuators, Return Loss Meters, Optical Switches, and many more. Specialized
application engineers remain on-line for immediate application development
coordination.

High Level Programming Language

EXFO’ High Level Programming Language (HLPL) is the key to greater
application integration using wide-ranging modular application programming,
designed according to each specific users need. The HLPL software package will
dictate how instruments will interact within any 1Q or existing lab test system, what
readings will be taken, how they will be analyzed, when and where resuits will be
stored, and what kind of print-out will be produced.

The HLPL option allows for extensive application combinations designed to
facilitate testing procedures such as power meter calibration, light source and
attenuator certification, optical return loss (ORL) measurement, ORL meter linearity,
power loss testing, optical switch device testing, and other customized testing.

Along with user-specific application software, the HLPL option will include
an application library containing existing state-of-the-art solutions for environmental

component/fiber testing, system testing,
and instrument calibration testing.
———
’ GPIB Compatibility
The 1Q-200 system surpasses
the expectations of a typical optical test
system. In addition to the 1Q-200 Family’s
exceptional modular flexibility, the IQ-200
turnkey system also offers complete GPIB

(IEEE-488.2-SCPl} compatibility for
integration into any existing

manufacturing or lab test setup.

As a GPIB device under
external control the 1Q-200 system can
communicate with a central computer
system. The 1Q-203 and IQ Series modules

are fully compatible with any actual setup
through the use of a GPIB device card
(IEEE-488.2-SCPIj inserted directly into the
1Q-203 mainframe.

As a GPIB main controller of
test instruments, the 1Q-203 mainframe

 § |  } | demonstrates its built-in intelligence by
simultaneously managing muiltiple
i B50/M310 - - instruments. The 1Q-203 mainframe can
& **}" — m —= control numerous external test devices
from different manufacturers using a GPIB
a | \ o controlier card installed in the 1Q-203.
'Power T Voriabla ot Variabl P o While the IQ-203 controls IQ Series
Meter Source Attenuator Loss Reflector Switch modules and external instruments, the
L] operation of the hardware can be
automated to provide unprecedented
1Q-200 HLPL Integration ease of use and speed.

(Continued on page 7|



Over the past year, we have
introduced a number of new and
exciting products. Our commitment to
innovation and quality can be seen in
the new products and major upgrades
released during this tenth anniversary
year. To name a few:

1Q, EXFO’s Product of the Year

One of the most significant
products launched in 1995 was the 1Q-
200 Family. As most of our readers
already know, the IQ-200 Family is a
modular test system comprised of a
mainframe, expansion unit, and several
test modules. The 1Q has been
designed for any test environment that
requires high precision such as
manufacturing, research, production,
and engineering. The capacity of the
test system can be extended by adding
up to four expansion units for a total of
27 single-siot test modules. Modules
now available include programmable
optical power meters, light sources,
variable attenuators, optical return loss
testers, variable backreflectors, and
optical switches. All modules run on
our friendly WINDOWS™ application
software for easy programming and
testing.

Multimode and Improved
Singlemode Fiber Tool Box
(FTB)

Nineteen ninety-five also saw
the already industry approved Fiber
Tool Box (FTB) mini-OTDR get better.
We introduced a single and dual
wavelength muitimode version along
with a new 10 ns pulse on the
singlemode version. The multimode FTB
is great for OTDR testing of fiber-optic
LANs and in any muitimode fiber
environment. The new, shorter pulse
on the singlemode FTB reduces the
dead zone and makes finding events
near the front-end connector and
between connectors in the fiber span
easier. The FTB now has 8 puise widths
to choose from: 10 ns, 30 ns, 100 ns,
275 ns, 1ps, 2.5 ps,

4 ps, and 10 ps.

In addition to these great
hardware improvements, we launched
a new version of our “extremely user-
friendly” application software for the
FTB, ToolBox 4.1. This impressive, new
software features auto analysis
improvements, the ability to change
test parameters while taking an
acquisition, autozoom, mass trace and
bigger trace print-out, and muitilingual

New Product Review

software and translator. We also made
it compatible with attenuation and ORL
data making it the first mini-OTDR in
the industry with this capability.

Fiber Test Manager Offers
Centralized Test Data
Management

The Fiber Test Manager (FTM)
centralizes all test data taken from the
field with DocuNet. This central data
base server automatically creates a data
base of test results based on the users
own fiber network topology. The FTM
runs on a dedicated computer and is
compatible with EXFOs OTDR and
power meter/ORL products.

FLS-235: New SC Connector
Now Available

The popular Pocket Pal Visual
Fault Locator now offers visual
troubleshooting to SC connector users
at a very affordable price. As more
companies turn to rectangular "plug-in”
type connectors like the SC, EXFO is
among the first to offer them as
inexpensive means of tracing breaks,
bends, pinches, and other causes of
attenuation. Starting at SUS500 the
Pocket Pal is sure to please the budget-
minded installer or technician. Also
offered with ST or FC connectors, at
635 or 670 nm version, the FLS-235
brings visual fault location within your
reach.

New Test Kits in 1995

EXPERT'S TRIO

In 1995, we introduced
several new test kits for users

confronted with muitiple needs and
limited budgets. The following is a brief
description of some of the new kits
offered:

Duo A

FOT-910, visual fault locator,
accessories.

[back-reflection optional)

Duo B
FOT-910, talk set, accessories.
(back-reflection optional)

EXPERT'S TRIO

FOT-910, visual fault locator, talk set,
accessories.

(back-reflection optional)

TK-30

LAN Installation kit at 850/1300 nm
includes FOT-02 power meter, FOS-
124A LED source, VCS-10 Hands Free
Talk Set, accessories.

LFD-100, Live Fiber Detector
with Power Meter

LFD-100, Live Fiber Detector

The new LFD-100 Universal
Live Fiber Detector from EXFO can
safely identify live and unused fibers.
This field-portable instrument recognizes
traffic as well as test signals (CW or
modulated), and indicates both the
core power level and the direction of
the light in the fiber. As per Bellcore
TR-NWT-000764, it uses a safe
macrobending approach to minimize
the risk of service interruption and
avoid fiber damage induced by stress.
To provide maximum flexibility, a single,
non-removable head adapts to 250 (m
coated or 900 {m tight buffered fibers
and 3 mm jacketed test jumpers or
patch cords.



(Continued from page 1}

Frequency modulation talk set
performance is specified as a function
of back reflection. This is crucial
considering that ORL values poorer
than 35 dB can reduce the dynamic
range by 15 to 25 dB.

For example, a talk set with an
FC/PC connector would have an initial
reflectance of -35 dB. The launched
power, measured after the coupler, is
-3 dBm and the connector returns
-38 dBm of optical power back towards
the detector.

situations — which use the full dynamic
range of the talk set — clear
communication over fiber becomes
essential.

Digital transmission uses a
series of light pulses representing ones
and zeros to transmit information.
Reflected optical power is still a
concern; however, digital technology is
able to effectively eliminate distortions
caused by reflected signals. Using a
series of start and stop bits and a
sophisticated synchronization
algorithm, the talk set is able to

differentiate

However, the light
must pass through
a coupler, losing
half of its power
equal to a

3 dB loss. The
reflected optical
power at the
detector is -41
dBm, [-3 dBm -(35

EXFO provides two classes
of optical talk set products
both high end and low end
which each employ digital
transmission and frequency
modulation respectively.

between an actual
signal and a ghost
reflection. During
operation, the
detector turns itself
off and on very
quickly eliminating
interference from
ghost signals. As

dBj - (3 dBj = -41

dBm]. See diagram below. If the unit
were connected to a bare fiber adapter
or mechanical splice, the reflected
optical power at the detector could
exceed the specifications of -35 dBm.

-3dBm
Laser —
—
Detector 41 dBm .38 dBm
- T

Reflected Optical Power at Detector

Frequency modulation
experiences more white noise or
distortion due to reflected light than
digital transmission. The graph below
illustrates how dynamic range
deteriorates with increased reflected
optical power. A technician would
experience signal distortion on the fiber
as the return loss worsens. Also, FM
being an "analog” transmission
technology, noise increases gradually
as the link loss approaches the usable
dynamic range of the talk set. Both
these factors are considered minor
inconveniences for some, and yet
major drawbacks for others. For
example, in long distance restoration

RL
(d8)

FC-PC
35

FCMUitraPC |

Y T H

0 30

§5 (dB)
Dynamic Range

Return Loss vs. Dynamic Range

the signal power
becomes
attenuated, the recovered signal
remains clear until the very end of the
talk set dynamic range. This is a distinct
advantage of digital transmission over
frequency modulation.

To summarize, both
technologies are valid options for fiber
optic communications. Frequency
modulation in single fiber, full-duplex
talk sets is susceptible to reflections
which can significantly reduce the
specified dynamic range, while digital
transmission filters out any interference
from reflections. Also, bare fiber
adapters, mechanical splices, and
non-polished connectors effectively limit
frequency modulation performances.

EXFO provides two classes of
optical talk set products both high end
and low end which each employ digital
transmission and frequency modulation
respectively. The EXFO VCS-20A talk set
series is a handheld digital designed
talk set which offers
full-duplex communication over a single
fiber. It is configured in LED and Laser
options with up to 40 dB dynamic
range capability. The talk set unit
additionally operates as a back-up
stabilized light source and as a 2 kHz
signal generator and detector for fiber
identification applications.

Optical Fiber

Optical Fiber

Electric wire (GP-61)

Muilti-Party Communication

Multi-party conferencing is
also supported by the VCS-20A series;
the number of operators is unlimited as
the units are daisy-chained in sequence
at each branch location. The unit is
powered by a rechargeable NiCd
battery pack, 9V batteries, and AC
adapter.

In addition to the VCS-20A
talk set, EXFO offers the VCS-10 series
talk set for short haul operations. The
V(CS-10 sets feature both push-to-talk
and voice activated transmission. Fiber
identification applications are also
covered via the 2 kHz tone generation
and detection functions. The VCS-10
series is available in LED light source
configurations and is very competitively
priced!

{Continued from page 5)
New Demo Disk

To better acquaint clients
with the benefits of the 1Q-200 Family,
we are preparing an informative, easy-
to-use demo disk. The presentation will
be @ivided into two sections and will
demonstrate the flexibility and
performance of the 1Q-200 system.

The first section will present a
brief corporate profile and an overview
of the 1Q System inciuding the
mainframe and moduiar aspects of the
1Q-200 system. The second section will
dergonstrate in detail a major 1Q
application using scientific diagrams
and step by step application window
procedures.

The entire presentation is fully
interactive, easily downloadable to any
PC, and now available.

To receive your free demo
disk, data sheets, demo disk, screen
saver, and training video, or for
additional information on HLPL or any
other iQ component, please call
1-800-663-EXFO or 1-418-683-0211.

In addition, we can now be reached
through our Internet address:
exfo@rig.qc.ca.



MISCELLANEOUS

How to reach EXFO

Headquarters

465 Godin Avenue
Vanier, QC, Canada
GIM 3G7

Tel.: 418-683-0211
Tel.: 1-800-663-3936
Fax: 418-683-2170

EXFO America

903 North Bowser, Suite 360
Richardson, TX 75081, USA
Tel.: 214-907-1505

Fax: 214-907-2297

EXFO Europe

Centre d'Affaires - Les Metz
100, rue Albert Caimette
78353 Jouy-en-Josas, France
Tel.: 33 1 34.63.00.20

Fax: 33 1 34.65.90.93

Extended hours for
customer service

Customer service from the main office

is available between 7:30 am and 8 pm

EST. For technical assistance, product

information, prices, delivery... Call us at

1-800-663-3936 or 418-683-0211.

FAX BACK

Products in stock!

We have substantially increased our
stock levels over the summer months!
Contact us for your immediate testing
needs. We will be able to provide next
day delivery on FOT-10A, FOT-20A,
FOT-90 power meters, FOT-30, FOT-40,
loss test sets, FLS-130A, FLS-210A light
sources, FLS-230A visual fault locators.
(Availability subject to configuration.)

Demos For Sale

A large quantity of demo models now
available at aggressively discounted
prices, including last years models!
Discounts range from 20% to 50% off
the list price. Call customer service for
used OTDRs, power meters, light
sources, attenuators, ORL testers and
more at 1-800-663-3936 or
418-683-0211.

Trade Shows

Come see us at:

OSP ‘95 in Dallas
Texas, booth #1240
Date: December 5-7 ‘95

COMNET ‘96 in Washington
Washington DC, booth #2938
Date: January 30 - February 1 ‘96

PHOTONICS WEST in San Jose
California
Date: January 30 - February 1 96

EXPO COMM ‘96 in Mexico City
Mexico
Date: February 13-16 96

OFC ‘96 in San Jose
California, booth #1030
Date: February 25 - March 1 96

TELEXPO ‘96 in Sao Paulo

Brazil
Date: March 26-29 ‘96

FORM 418-683-2170
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J 1Q-200 Lab Instruments
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[ Yes, | want to continue to receive your newsletter
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O LAN installer [ CATV/MSO
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O Programmabie Attenuators
0] ORL Testers

O visual Fault Locators

O military 0 Educational

O other

Quarterly Newsletter 1995

rATE
COMPANIES nov>

o'?:)cF..D~~ S
S ati we pU HpTIC
' UAE\\“} ' FlBEeRT%sT
“(.2\5 'F'\:¢" 10 &ORLDW
[ | | [ | |

Electro-Optical Engineering



greatly reduced, with a new inte-
grated QAMLink digital transmis-
sion chip. The product is a result
of a partnership between Hewlett-
Packard and Broadcom Corp.

The BCM 3115 QAMLink chip
is a dual-channel receiver with
forward error correction (FEC)
and QPSK demodulation. It also
includes adaptive equalization
and de-interleaver RAM. The FEC
feature is compatible with
DigiCipher II for North American
digital cable transmission and
conforms to the ITU 64-QAM
standard. The QPSK receiver in
the chip provides a fixed frequen-
cy 2 Mbps control channel.

Company spokespersons say the
chip reduces the number of chips
required in digital set-top boxes,
thereby reducing manufacturing
costs.

Hewlett-Packard has ear-
marked the chip for its Kayak
System digital set-top cable box.
The company has committed to
purchase 500,000 of the chips
from Broadcom to support initial
orders for the Kayak box, which
will be available in mid-1996.
Reader service #308

ofe
Amplifier

Quality RF Services Inc. intro-
duced the QRAM750, a rack-
mounted amplifier designed to
support state-of-the-art headend
applications.

The unit provides quadra-power
output technology along with a
variety of gains to enhance flexibili-
ty. The amplifier is capable of dri-
ving up to four lasers with the high-
est available 750 MHz technology.
Reader service #307

Drop cable box

Times Fiber Communications
announced the TimeSaver box to
handle and dispense Series 59 and
Series 6 drop cable. The box fea-
tures a clear, smooth, protective
coating that enhances box strength
even in high humidity.

The TimeSaver features handle
strength three times greater than
the current box, according to the
company. The unit also is easier to
assemble and is 100% recyclable.
Reader service #306

Intermittent
fault detection

New from Riser-Bond Instru-
ments is an intermittent fault detec-
tion mode (IFD) for the Model
1205C TDR. The IFD feature moni-
tors the cable for intermittent prob-
lems and captures any change in
the waveform, helping locate even
the hardest to find problems such as
noisy lines or bad connectors.

:

A unique function of the IFD fea-
ture is that the waveform can be
manipulated, repositioned, zoomed in
or out and the cursors moved — all
without affecting the IFD function.
Reader service #305

Audio/video switch

Monroe Electronics’ new Super
Trunk switch provides redundancy
for up to three separate trunk lines,
and automatically switches to an
alternate signal source in case of
primary source failure. The Super
Trunk uses a video sync pulse to
automatically control 2 x 1 audio-
follow-video switching. The switch
includes buffer amplifiers for all
output connectors. Applications
include remote antenna and head-
end interconnection, headend inter-
connects for program sharing and
multiple system interconnects for
advertising insertions.

Reader service #304

1GHz amplifier

Pico Macom introduced the

PDA 30, a 1 GHz amplifier, which
provides SMATV, CATV, TVRO
and MMDS systems with +30 dB
gain across the 50-1,000 MHz
bandwidth. A low-noise linear dis-
tribution amplifier, the PDA 30 is
available in three versions: for-
ward path only, forward with
amplified return path, or forward
with reverse return path. An
external power supply allows for
use with all international power
systems, and the amplifier also
can be used for all TV standards.
Reader service #303

Multimeter

The new Video Window from
ComSonics is a digital video mul-
timeter for NTSC and PAL for-
mats. The device conducts some
40 separate tests, including differ-
ential gain, differential phase,
chrominance/luminance delay,
sync analysis, YRB components,
color match, and run status. Test
results can be viewed on Video
Window’s alpha-numeric backlit
display.

Reader service #302

CD-ROM
cable directory

Phillips Business Information
Inc. introduced the Cable
Industry Directory on CD. The
CD-ROM is an interactive mar-
keting, planning and sales tool,
giving users direct access to over
10,000 leading industry decision-
makers.

The CD provides detailed list-
ings of the top MSOs, profiles of
the leading broadcasters and
telecommunication companies in
cable, and over 4,000 product
manufacturers and distributors.

Users also receive extensive
coverage of new products, pro-
grammers, equipment and service
providers, associations and regu-
lators in the cable industry.

Every word on the CD is
searchable, and Boolean, proximi-
ty and phrase searches can be
conducted. Qutput formats
include report, data file and mail-
ing labels, in country and ZIP
order.

Reader service #301
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FCC PROOF OF PERFORMANCE TESTING

+ HEADEND SERVICES
COMPLETE HEADEND RELOCATION SERVICE
RERACK AND REWIRE
OPTIMIZE
PROOF
+ FCC PROOF OF PERFORMANCE
- RF PROOFS
VIDEO TRIANUAL PROOFS
* ON SITE TRAINING

TSB - DESIGN AND DRAFTING
RF PROOFS
AS BUILT MAPPING
- SYSTEM DESIGN
M UPDATES
b.0. Box 305 MAP MANAGEMENT AND SYSTEM UPD
Ipswich, S.D. 57451

(605) 426-6140 800'292-0126

130 SPECIALIZED TRUCKS IN STOCK | 1100

(10) Telsta-Versilift 1 Ton Buckets In btock -
(10) Digger Derricks Etc.
(50) 28 To 75 Ft Bucket Trucks In Stock
Call For Price List: (215) 721-4444  Fax: (215) 721-4350

Opdyke Inc.

S N
- Truck & Equipment Sales
/“ - M 3123 Bethlehem Pike
= 4 Hatfield. PA 19440 USA
. ==

We Buy Surplus Trucks

DIRECTORY

Jumper Cables
CUSTOM MADE CABLE ASSEMBLIES INCLUDING:
FtoF, Nto N, BNC, RCA, F-81
Gilbert AHS RG-56
LRC RG-59
Off Shore RG-11
Amphenol RG-213
RG-214

We will make any cable assembly. Quick delivery on all colors and lengths.
Fax: (602) 582-2915, PH: (602) 581-0331

335 W. Melinda Drive, Phoenix, AZ. 85027 USA

Belden

Times
Comm/Scope
Intercomp

VA DY S1ON

‘SPECIALTIES

Cosmetic Replacement Parts
SA Cases, Jerrold Bezels/Cases
Overlays, Keysets, AC Cords

Electronic Components
Capacitors, ICs, Transistors
Diodes, VRs, Jerrold "A" PROM

New Panasonic Converters

ATV FILTER

© Channel BPF  Bandsplitters
* Lowpass/Highpass *Deletion/Reuse

* Security Traps & Filters

Paris Distributor for -~ Scientific Atlanta
Panasonic

Call for Catalog

(800) 233-8431

Rancho Cucamonga, CA

Specialty Tools: Bits, TORX
Pioneer, Avsate
New Remote Controls
Transformers, Batteries
Hardware
Screws/Washers,
Connectors, Rivets

FOR EVERY
SYSTEM NEED

e We love:
EMIERGENCIES
SPECIAL NEEDS
GIVING ADVIGE

FAX OR CALL FOR OUR CATALOG

COMMUNICATIONS & ENERGY CORPORATION
Telephone 800-882-1587 Fax 315-452-0732 USA

MIDWEST CABLE SERVICES

- NATIONWIDE BUYERS -

P.0. Box 86, Argos, IN 46501

Phone: (219) 892-5537 ¢ FAX: (213) 892-5624
(800) 852-6276

BUSINESS

' BRIDGEPOINT
COMMUNICATIONS INC.
Aerial Underground
New Build Rebuild
Fiber Placement Upgrade Splicing
Installations Splicing
(214) 780-1988

DALLAS * HOUSTON * PHOENIX « BOSTON « HONOLULU

BLE

— —

Quality Cable & Electronics Inc.

1950 N.W. 447H Street Pompano Beach, Florida 33064

ALITY

& ELECTRONICS INC

New / Used
All Equipment /| Competitive Prices
Phone: 3059788845 Fax: 30529788831

Call or Fax us today with vour ni quest!
Credit terms available upon approval

CONVERTERS
HEADENDS

DRrROP MATERIAL
LINE EQUIPMENT

=Door to
Door Sales

uSystem
Audlts

=Converter
Placement
Campaigns

Serving the industry since 1977

RCH CABLE

301 Route 130 South / Cinnaminson, NJ 08077
609-786-1701 / Fax 609-786-0121

AMS-1 CHARACTER GENERATOR

ATARI Computer and Software
only $499.00!

OPTIONAL BATTERY BACKUP!

Dickel Communicatons Co.

5208 East Hanbury St/ Long Beach, CA 90808

e Character
Generators

* VCR Controllers

¢ Video Switches

e Custom Hardware
and Software

FAX 310-496-4716
Tel. 310-496-0674




LASHER

Repair Service

10 Da
Turnar0|¥nd
CABLE KRAFT TOOL CORP.

1572 Cartersville Hwy.
Dallas, GA 30132

404-443-2624

CELEBRATING OUR
10TH YEAR OF CATV &
TELEPHONE LASHER SERVICE

SATELLITE COMPRESSION

EQUIPMENT FOR SALE

General Instrument Digicipher
Compression Encryption System for
sale by authorized reseller. Encoders
and Consumer IRDs. Also for sale,
C-Band and Ku Band uplink trucks and
C-Band sotellite time.

FREE 44pg Ca(al;‘)wgR ﬁ,,ﬁ?af‘“é’;?.{%h‘iﬁ’? Apf)llc.

Y .\' . e PHONO, MIC, —
:0... v TRANS, ACN -
A VIDEODA: Tyt TAPE. VIDEO PRESS
SvHS 0 LINE, 0SC BOXES

e
= p ot Video'Audio
¥i6-out VideosAudi 5
- 12400t Audio Only
s ag VideosAudio
Video & Audio Dist Ampls. -
RGB-Sync Dist. Ampls. Routing Switchers u

OPAMP LABS INC (213) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038

WE BUY

AND SELL

SURPLUS
NEW & USED

Connectors, Taps, Headend,

Line Gear, misc.

TM BROKERS

5402 Highway 95
Cocolalla, ID 83813 USA
Phone: (208) 683-2797
(208) 683-2019
Fax: (208) 683-2374

LEMCO. Lemco Tool Corporation

XL Series

Large inspection window
for center conductor
progress check

Adjustable center
conductor stop assures

accurate conductor /
length from1/2t02" @@
-

Call Kevin Mulhare 212-753-6024

Custom Made
Jumper Assemblies
All Brands Fittings/Cable

* F Male *RG - 59
* F Femaie

ROCKY MOUNTAIN
JUMPER CABLES

P.Q. Box 9707 » Helena, MT. 59604 *RG - 56

* BNC *RG - 11
*PL * Other

Our jumpers never leave our plant during construction, insuring inspection of each phase
of construction. Our quality control insures you of the lowest RF leakage possibe.
Call for pricing and free sample. (406) 458-6563

ASK ABOUT COMPLETE SYSTEMS

TO MEET THE NEW FCC MANDATE

Emergency Alert
IF YOUR LIGHT IS OUT,
Systems YOU COULD BE FINED!
By Avoid Costly
FCC Fines

Idea/onics ﬁ‘:with CFT'’s

¥ TowerSentry.

For more information
on how to put TowerSentry
to work for you, call...

Up to 90 Channels
14 day delivery
Compatible with all headends

Affordable

Video units also available
(701) 786-3904
Fax: (701) 786-4294

Tower Light and Transmitter Monitoring Specialists

Call for your free catalog 1-800-233-8713
In PA, call collect: 717-494 0620

Exhibiting at Texas Show ‘96
San Antonio Booth 502,504

Longer bushing for
greater tool stability

Reversible, hardened
steel blade with smooth
beveled edge eliminates
O-ring damage.

¥ Straight fluted coring

bit prevents jamming

Corstrip tools for speed and precision

]
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BUSINESS

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION  1-800-338-9299

» Coaxial and Fiber

* Mapping and Design

* Member SCTE

* Splicing and Activation

* Fusion Splicing

* Aerial, Underground &
Fiber Construction

* Material Supply

* Emergency Fiber Restoration

» System Sweep

*» Proof of Performance

* Turnkey Headend

* Complete Turnkey Project
Management

| quality service performed on a timely basis

Charles Wright

(815) 698-2564

Rt. 116 & I-57, Central Plaza
Ashkum, IL 60911

o am CAD
Wm DRAFTING
@=®  SERVICES,INC.

* Base Mapping
¢ Strand Mapping
* Digitizing Services

¢ As-Built Mapping
» System Design
» System Walkout

Specializing in high volume precision drafting.
“Quality service for all your
cable drafting and design needs.”
Call for literature.

'tnaranasm:. Site 200, Goden, Coamgaaom

-ﬂ@ Quality Repait at Competitive Picing

REPAIR

CENTER Repalrs & SaLEs

In Warranty Repair
Jerrold Addressable Repair Specialist
DP5, DP7 & DPV7 / Panasonic 1402, 1403

Remote Repair (URC 450, 550) [Free delivery
For more inforamtion contact: | & pickup in
TKR Repair Center lceriaingarcasy

TCI Tel: (908) 583-2026 e Fax: (908) 290-1677
AFHL. 25 Industrial Drive e Cliffwood Beach, NJ 07735

QQQQ

NATIONWIDE INSTALLATIONS

NaCom a contractor with over 24 years experience
offering outstanding customer service for:

® Residential Premise Wiring
® MDU’s

® Drop Buries

= DBS

Call (800) 669-8765 Ext. 3046 / Nacom /

BUILDING COMMUNICATION SYSTEMS THROUGHOUT AMERICA

(203) 953-3770
(203) 546-1055
1(800) 466-8168
Fax (203) 953-3772

SR

S

» System Audits * Installs
* Direct Sales *C.L.IL
* Drop Replacements * As-Builts

* M.D.V. Postwire and prewire * Underground

Contact: Ed Reynolds
80 Vanderbilt Ave. « West Hartford, CT 06110
110 Goodwin Rd. « Canterbury, CT 06331

We Buy Scrap CATV

Cable Recovery Inc.
Coast 70 CoAST SERVICE

818 W. 3rd St. » P.0. Box 1224
Tel: (800) 8312925

Buyers oF Scrap CATV  Winona, MN 55987
Professional Installation @
& Technical Services,

An Engineering Services Company dedicated to:
* SWEEP - BALANCE - PROOF * SPLICING & ACTIVATION
* CALAN Eauippep - 1GHz » SysTEM MAINTENANCE AND REPAIR
* COMPUTERIZED REPORTING ¢ 750 MHz SweeP EXPERIENCE
* ELECTRONIC UPGRADES - RESPLICE

CINCINNATI, OHIO
Fax: 513-583-1140

800-457-4569

"Video Poster"™ Page Generator & Controller

MAC & IBM Modem Access

Local Weather

~Temp:85 F Humidity 35%
» = Wind from SW @ 5 MPH
L3/ Baro Pressure 29.3 HG.

ked
Graphics, Logos, Low cost ads Mol
Update remotely via any computer! @nm-ked Remote | Logos can display
Scrolling messages... A rihiConol st B
4. g asic system: .80 inc
12:24:30 THURSDAY 3:21:94 VHS instructional video, cable & manuals
*Hi-Res fonts, Video Page & Character Generator *Store more than 600 pages Logos &
pictures on RAMX cartridge *16 colors, variable fonts, Crawl, Flash, Speclal effects ‘Two
(240 itr.) crawis per page *Accurate real time clock & date * Restores & displays pages,
time & date even if power fails!* Low cost C64 computer (NTSC + Ch. 3/4 RF out) *100 Time
& date control commands ‘Infra-red controls up to 8 VCR's * Program Video Poster™,
using IBM or MAC via modem *Control external relays * Video Poster™ Instructions on
VHS tape * Ask a MAC & IBM Video Poster™ page design program "MACP" $179.95
Model * Price * Description of "Video Poster" ™ Options:
RAMX $349.95|Video Poster™; 600 page Battery backed RAM-disk, cables & manual
C64  $179.95 | Refurbished computer, with power supply (1 year warranty all products)

S

[Modem $ 89.95 (1200 baud Hayes modem for remote page transfer Options
BCLK $ 69.95 |Battery clock (with RAM) reslom time & dale if power fails o
PK8  $179.95 |Controls 8 relays + DVM2; "WX1 & WSDM "+ IR inputs ‘f TN |

WX1  $189.95 [Temp.+Humidity ; WXIB 5249 95 inc. barometric pres. . f=i] = =
WSDM $279.95 [Anamometor Wind speed and direction; (Req. PK8) (‘\ §".‘

RAIN $249.95 |Rain gauge daily, yearly total s in .01" increments

1541  $189.95 Dlsk dnve, unlimited back up for RAMX

TSP1  $379.95|T peech voice ge each screen.

DVM2 $379.95 | Page controlled Dlgllnl audio; 10 messages, 2 min.

UPSI  $279.95 |Uninterruptible power with 5 hour batteries

Macintosh MAC Video Poster™ photographs & Graphics
vMultiple Graphics & Hi res photos display on ail pages
VCreate flash, crawl text with photo graphlcs display pages
VRemote control and page insertion via Macintosh

VWorks with all new A/V Macs or NTSC display adapters
VFeatures al! MAC fonts and 256 NTSC color resolution

Model "M ideo Poster™ for Macintosh $495.00

Engineering Consulti I:
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa'Discover*Amex*PO*COD
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NNy BUTLER TELECOM

N
For more than 20 years, we have been building our network of
professionals to provide you with the tailored expertise you need.

"‘
A\

Management, Technicians & Adminsitrative Staffing
Drafting - CAD, Microstation Broadband Design
Strand Mapping Project Managment Drop Placement

For more information about our services, or to apply for a position

with Butler Telecom call 800-888-8412 EOE M/E/V/D

TRAINING

BUY FACTORY DIRECT AND SAVE!

l l l ]

AVAILABLE:
SA075

SA175

JER 400

JER CFT 2000
PAN 120

PAN 140

PAN 170
PIONEER (w/val)
TOCOM, ZENITH,
inr] UNIVERSAL

All remates are

SA 8600 SA 475 (w/vol) JER 450 JER 550 (w/vol) ?uulity tested.

Operates 8600 Operates 8540 & Operates Jerrald P, DPBB, DPV, DQN ~ Call fur echnical

anscreen pragram 8590 series DRX 400 series 587 Stoam VI, pL4  specicotions.
$4.25 $4.25 $4.00 $4.00

— VOLUME DISCOUNTS ENCOURAGED —

ALSO AVAILABLE:
SA 8500 PANT10
SAB5T1 PAN 120
SA 8520 PAN 130
SA 8525 PAN 140
JC7200 $3.75 any quontity SC 8600 $5.95 any quontity  SA8530  quanity
Fits Jerrald 7200 series. Fits Scientific-Atlanta 8600 series. Sh8580  pricing
SA8590  discounts!

SRNOVAPLEX Ri{I[IFH: Vil 1174

——samples available on request —

Novaplex, Inc. 8818 Bradiey Ave, Sun Valley CA 91352
FAX: 818/504-6522 credit terms available

FIBER OPTICS

A 3 day extensive program includ-
ing training in fiber splicing, termi-
nation and testing will be held at
the following locations:

* Jan. 23-25 Madison, WI
* Feb.13-15 Sioux Falls, SD
* Mar. 12-14 Chicago, IL

$995 per person, includes compre-
hensive training material. For more
information call Jeannie Carlisle at
218.894.3726.

CENTRAL LAKES COLLEGE
Customized Training Division —
Staples, Minnesota EEOE/ADA

é JONESURPLUS =

WE BUY AND SELL QUALITY CATY EQUIPMENT

LINE AMPLIFIERS, TAPS, CONNECTORS
CONVERTERS - ALL TYPES AND MAKES
HEADEND EQUIPMENT

USA « (619) 757-3008 « Fax (619) 757-4048

GET READY FOR MAY & JUNE

May  NCTA
June  Supercom & SCTE Cable-Tec Expo.

Call Rebekah at
1-800-325-0156 X33
for advertising

dB-tronics

Cable Television Equipment
Sales & Service Center

;"‘! Scientific
7). Atlanta

Genuine S-A Parts In Stock
Factory Trained Repair

Sales of New & RMF Equipment

Purchase of Wreck-Out & Excess
Equipment

v 450 & 750 MHz Equalizers
CALL OR FAX US FIRST

Telephone: 803-574-0155
Free: 800-356-2730
Fax: 803-574-0383

S-A SPECIALS
NNANN

dB-tronics, Inc.

145 Tradd Straet
Spartanburg, SC 29301
USA
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“A full ATM
network
will provide
exponential
productivity
boosts.”

reduced by integration with the
ATM network.

As service expands, ATM
customers need to increase the
size, speed and scope of their
networks while reducing network
complexity and its associated
management and maintenance
costs. They are willing to pay a
high price for their LANs if these
LANSs deliver on their promise.
Users, however, do not want to
spend large amounts of money on
the tariffs associated with using
the wide area network (WAN).

Existing technologies do not scale
properly and there are
significant cost performance trade-offs
that must be made to expand service.
Today’s ATM
customers are looking for high perfor-
mance today and they are willing to
wait a few years for low prices and
new applications.

These early adopters will shape
the future deployment of ATM for to-
morrow. As ATM-equipped companies

Networking alphabet soup
(Continued from page 63)

office. Also known as the last mile.

Mbps (megabits per second):
Mega is the prefix representing 1
million. For example, 10 Mbps
means 10 million bits per second.

MPEG (Moving Pictures
Experts Group): An international
standards-setting group working
under the supervision of the Inter-
national Standards Organization
and the International Electrotech-
nical Commission, MPEG’s mission
is to develop standards for com-
pressed full-motion video, still
image, audio and other associated
information. The MPEG effort pri-
marily is concerned with require-
ments for coding and decoding the
video and audio, and storing and
transporting the video.

Multimedia: The integration of
at least two of five information
types for presentation on a TV set,
desktop computer screen, personal
information manager or other com-
puter-driven device with a screen
interface. Multimedia information
can include text, still graphics, ani-
mation, audio, full-motion video or
still photos.

Multiplexer: Equipment that
permits simultaneous transmission of
multiple signals over one circuit.

NGDLC (next generation
digital loop carrier): Commonly

experience exponential productivity
gains, market dynamics will demand
that their competitors also install
ATM. At this stage, ATM prices will
be driven down, eventually reaching a
price-point that allows mainstream
users to adopt the technology.

used acronym for integrated digital
loop carrier (IDLC).

Packet: A bundle of data pack-
aged for transmission over a net-
work. Packets can be various lengths,
ranging from about 40 bytes up to
32,000 bytes on the Internet, but
typically about 1,500 bytes in length.

Protocol: A set of rules about how
computers are to act when talking to
each other. The protocols, such as
Ethernet, IEEE 802.5 token ring, X
Modem or Kermit.

QOS (quality of service): A
contracted data rate that is negotiat-
ed between two ATM end points that
guarantees throughput and data
delivery.

Synchronous transmission:

A method of sending information over
a transmission line and separating
discrete characters and symbols by a
precise separation in time. Synchro-
nous transmission offers higher
throughput because it does not re-
quire the start-stop bits used by
asynchronous methods. Synchronous
transmission is more expensive, how-
ever.

VBR (variable bit rate): An ATM
traffic class of service that is typically
of secondary priority. In VBR, the
peak and sustained cell rates can be
reduced through negotiation.

WAN (wide area network): An
integrated data network linking met-
ropolitan or local networks over com-
mon carrier facilities. CT

Productivity factors
Two additional factors will drive
ATM acceptance: increased comput-
ing power and network growth.
Each time a user or the MIS
manager upgrades a computer
to provide greater performance,

ORDER TOLL FREE NATIONWIDE 800-523-5947
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Wanted! CAEL{E Sl E CI‘}II A%E]})?CIATES
n ! « i ” rofessional Search and Placement
ante Postion Wanted ﬁ'ﬁ"emn : %: s
i d | t help f ement eting
o e R SNSRIV SR Il Tchnicians  Construction
eran manager seeking national/ hle sdidd or Write
Aerial Crews International opportunity in any facet of CK KIRBY
Underground Crews the industry to include construction, coro- Office (708) 369-2620 FAX (708) 369-0126
Splicers rate development, operations, training P.O. Box 234%: h“?,“’."é‘lle’ IL 60567
Installers and personnel management. Responsible e X
Field Engineers for the operations of a variety of commu- | [ 1M
nications-electronics and cablevision sys- EaStern Sales Manager
CABLE MAN, INC. tems. Aggressive Manufacturing Company seeking experienced
Cal 1) 374-5832 icati i
€ aaxI: (((;% 1)) 374_52 b3 Call Skip Pratt, (601) 328-7603 }'s:«:(.:mmunmtwns Sales Professional to manage sales
Respond to:  Human Resource Manager
P.0. Box 955
Philips Broadband Networks, Inc. dedicated Elyria Ohio 44035
to world leadership, is a dynamic manutacturer | = .
p and supplier of broadband networks to the cable .
v T‘n data ocqmmunlcgﬁon'industrliif‘se.d (umfznﬂy Paramount Desi gns
we have exciting openings for qualified profes- -
sionals for the fgllolw)lvinggposiﬁgns: P Sweep Technicians
Agplication/FieId Engineers FCC Proof Testing
w These positions provide technical support to Philips customers via telephone and/or at the cus- CLI Testing
tomers field site, domestically and internationally. Position scope includes customer training, acting L
i as liaison between customers and our sales and engineering functions. This position is based at our Permit Fielders
Syracuse, NY area office and will re(||uire approximately 50% travel. The successful candidate will ,
b= have an A.A.S. in electronics and at least 5 years experience in the areas of Fiber Optics and RF Splicers
— systems as they pertain to multichannel television telecommunication systems (Cable TV). .
nowledge of baseband signals, amplifier distortions. Computer proficiency helpful. Asbuilt Fielders
= =
Systems Designer/Network Specialists We need your CATV
- Interested c:n;dildgtes shou:dkl;uge an A;i S. degree or equivulgr;:l Ai ;zurs of Filber Optic design ‘ Experience
experience and 5-10 years o stem design experience required. Ability to evaluate proposa { z
—_ degigns and implemenz a design solution that ?neetspthe (ustoerﬂers needs usy well as the (I:zsipg to travel Paramount Designs Inc.
with sales representatives to present proposals.Knowledge in CAD and drafting software~AutoCad voice: 1-800-894-5601
oc Rel 11-13. fax: 602-254-9309
o Philips o dlers competitive compensation and a comprehensive benefits package.
Please’send your resume to: T E S I N C
[ W N
Philips Broadband Networks, Inc. 6523 N. B'%Cl:‘itgaz”gg" Gl
Q- Human Resources Department, 100 Fairgrounds Drive, Manlius, NY 13104 tegessionsc Phoenix, Arizona 85015
o No Phone Calls Please An Equal Opportunity Employer A Dycom Company  (602) 242-8110  FAX (602) 242-8227
For more than 30 years, Electronic Data Systems has helped customers SladdlldUE I
o= improve their business p'erformance through the application of information POSITI ONS_AVA/ LABLE NATIONWIDE
i technology. EDS has more tl}an ggkoogD%mployess worldwidef?1d0 %%ngels Fiber/Coax Splicers
more than 8,000 customers. In 1994, posted revenues 0 5 il- .
lion. EDS serves all major industries, from communications and insurance to CATV Make Ready Eng/neer S
b manufacturing and finance. Customers range from small business to the Strand Mappers  Project Managers
ac world’s largest corporations and governments. CATV Designers As-Builters
Installers CAD Drafters
B | . COMMUNICATIONS s 040 ot _
L —
E N G l N EER ) ) Send Resumes and Call: 1-800-800-7886
This challenging position includes all phases of fiber optic system

design and project management. Successful candidates wil have 2+ .
years experience in fiber optics design and/or implementation and SCTE Sustaining
strong communication and PC skills. Experience in AutoCAD a plus. e t e r Member

= COMMUNICATIONS

ADMINISTRATOR roehlich & Co.
In this challenging position you will be responsible for certification executlve Search

and trouble-shooting broadband systems in a manufacturing envi-

ronment. Successful candidates will have 2+ years experience as
well as knowledge of cable TV system design and equipment P.0. Box 339 Weatherford, TX 76066

operation. Strong communication PC skills are also required. (800) 742-4947 FAX (817) 594-1337
For consideration, please fax your resume (indicate desired
position) and salary fequirementg to (810) 524-2147, or mail to: All levels of
Attention: David Bollinger Technical Positions -
EDS
EDS g Corporate to Hourly.
300 East Big Beaver Road, Troy, Michigan 48083 Operators and

EDS is a registered mark of Electronic Data Systems Corporation, EDS is an equal opportunity employer, mAN/d. Man UfaCturers

Call or Write. Fees Paid.




Janvary

8-10: SCTE Conference on
Emerging Technologies, San
Francisco Hilton andTowers, San
Francisco. Contact SCTE national
headquarters, (610) 363-6888.

9: SCTE Pocono Mountain
Chapter seminar, Holiday Inn,
Hazleton, PA. Contact Anthony
Brophy, (717) 462-1911.

9-11: SCTE Wheat State
Chapter meeting, BCT/E exams to
be administered, Wichita, KS.
Contact Joe Cvetnich, (316) 262-
4270.

10: SCTE New England Chapter
meeting, Installer exams to be
administered, Worcester, MA.
Contact Tom Garcia, (508) 562-
1675.

11: SCTE Satellite Tele-Seminar
Program, “Emergency Alert
Systems” from Expo '95 in Las
Vegas, NV, to be shown on Galaxy
1R, Transponder 14, 2:30-3:30 p.m
ET. Contact SCTE national head-
quarters, (610) 363-6888.

11: SCTE Gateway Chapter
seminar, telephone basics,
Overland Community Center,
Overland, MO. Contact Don
Widaman, (314) 272-3900.

15-16: SCTE Regional Training
Seminar, Introduction to
Telephony, Sheraton Hotel, Newport
Beach, CA. Contact SCTE national
headquarters, (610) 363-6888.

17: SCTE Big Sky Chapter semi-
nar and annual meeting, Little Big
Man Pizza, Laurel, MT. Contact
Marla DeShaw, (406) 632-4300.

17: SCTE Dakota Territory
Chapter seminar, new emergency
alert systems regulations, BCT/E
and Installer exams to be adminis-
tered, Holiday Inn, Aberdeen, SD.
Contact Tony Gauer, (605) 426-
6140.

17: SCTE Oklahoma Chapter
seminar, Moore/Norman Vo-Tech
Center, Norman, OK. Contact Oak
Bandy, (405) 364-5763, ext. 249.
17: SCTE Piedmont Chapter
seminar, digital compression, test
equipment and other digital ser-
vices, Winston/Salem, NC. Contact
Mark Eagle, (919) 220-3889.

17: SCTE South Florida
Chapter seminar, BCT/E Category

T

— I 0 4

Planning Ahead

Feb. 13-14; Idaho
CableTelecommunicans
Association

Winter Show, Boise, ID.
Contact (208) 375-7836.

Feb. 21-23: Texas Cable Show,
San Antonio Convention Center,
San Antonio, TX.

Contact (512) 474-2082.

Feb. 25-Mar. 1: OFC 96,
San Diego.

Contact (202) 223-8130.
April 15-18: NAB 96,

Las Vegas, NV.

Contact (202) 429-5300.
April 28-May 1: Cable 96,
Los Angeles. Contact NCTA,
(202) 775-3629.

June 10-13: SCTE Cable-Tec
Expo, Nashville, TN. Contact
(610) 363-6888.

III tutorial—transportation sys-
tems, BCT/E and Installer exams
to be administered, Ft. Lauderdale,
FL. Contact Jim Jones, (407) 478-
5866, ext. 409.

17-19: SCTE Regional Training
Seminar, introduction to Fiber
Optics, Sheraton Hotel, Newport
Beach, CA. Contact SCTE national
headquarters, (610) 363-6888.

18: SCTE Big Sky Chapter semi-
nar and annual meeting, Jackson
Creek Saloon, Helena, MT. Contact
Marla DeShaw, (406) 632-4300.

18: SCTE Central Indiana
Chapter seminar, installations,
Holiday Inn, Indianapolis, IN.
Contact Al Orpurt, (317) 825-
8551.

18: SCTE Michiana Chapter
meeting, BCT/E exams to be
administered, LaPorte, IN. Contact
Russ Stickney, (219) 259-8015.

18: SCTE Penn-Ohio Chapter
seminar, technical basics for the
installer technician, Installer
Certification tutorial on practical
exams, Sheraton Inn, Warrendale,
PA. Contact Marianne McClain,
(412) 531-5710.

20: SCTE Cactus Chapter meet-
ing, BCT/E exams to be adminis-

tered, Phoenix. Contact Chris
Radicke, (602) 948-4484.

20: SCTE Cascade Range
Chapter meeting, BCT/E exams to
be administered, TCI office,
Portland OR. Contact Cindy Welsh,
(5603) 667-9390.

25: SCTE Central Florida
Chapter seminar, hands-on fiber
training, cable preparation, splic-
ing, enclosures and test equipment,
Sheraton Inn East, Tampa, FL.
Contact Pam Kernodle, (813) 371-
3444,

26: SCTE Wheat State Chapter
meeting, BCT/E exams to be
administered, Great Bend, KS.
Contact Joe Cvetnich, (316) 262-
4270.

31: SCTE North Country
Chapter seminar, BCT/E Category
I tutorial—signal processing cen-
ters and BCT/E Category V tutori-
al—data networks and architec-
tures, Anoka Technical College,
Wadena, MN. Contact Bill Davis,
(612) 646-8755.

Reprints
Reprints
Reprints

Communications

Visibility
Knowledge
Information

Reprints work for you!
For Information
call Bill Wynne

301/340-7788, ext. 2020
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It’'s so simple! To obtain additional information from any of the display advertisers appearing in this issue of
| Communications Technology, please use one of the Reader Service Cards on the facing page (pass the others
along). The ad index below has been expanded to include not only the page number of each advertiser, but also each
corresponding reader service number to be circled on the Reader Service Card.

RS# ......ADVERTISER .. .PAGE #
203 ........ ABC Cable Products ... .. 10
195 ........ Alcoa Fujikura .......... 63
27 ... Alpha Technologies . .. ... 27
57 .. ....... Amphenol ............. 29
209 ........ Ando Corporation . .. ... .. 20
5 ... ... Antec ................. 88
120 ........ ATX Telecom ........... 59
72,97 ...... Augat . ............. 33, 35
211 ... Avantron Technologies . . . .26
223 ........ Avcom of Virginia . .. ... .. 72
127 ........ Barco................. 47
213 ... ... .. CableAML ............. 30
210 ........ Cable Innovations . ...... 22
224 ........ C-Cor Electronics . . ... ... 76
38 ......... ComSonics ............ 41
204 ........ DH Satellite . ........... 10
86 ......... DX Communications ... .. 13
205 ........ Force ................. 12
62 ......... Harmonic Lightwaves . . . .. 11
10 ......... Hewlett Packard ........ 21
206 ........ Holland Electronics ... ... 12
215 ..., Integration Specialists . .. .34
91 ......... Iris Technology ....... 44-45
212 ... ... Leaming Industries ...... 28
122 . ....... Lectro Products ......... 55
201,202,218 Mega Hertz .......... 8, 46
220 ........ Microwave Filter ........ 54
30 ......... Moore Diversified . ....... 57
192 ........ Nortel ............... 192

RS# ......ADVERTISER ...PAGE #
18 ......... Ortel ................. 53
112 ........ Passive Devices ........ 25
65 ......... Philips Broadband . ...... 65
1 1 PicoMacom ............ 5
42 .. ....... Pioneer New Media ... ... 67
221 ... ..., Power & Telephone Supply 60
200,7 ...... Power Guard .......... 6,7
222 ........ PowerTronics . .......... 64
68 ......... Quality RF Services ... ... 69
93 ......... Radiant Communications . .49
225 .. ... .. Ripley ................ 74
103 ........ RiserBond ............ 7]
219 ........ Sadelco . .............. 50
46,78 ... ... Scientific Atlanta ... ... 2,23
1 .. SCTE ................ 85
214 . ... .. Seca Graphics . ......... 32
2 Sencore ................ 3
77 oL Sprint North Supply ...... 61
13 ......... Standard Communications . .9
105 ........ Superior Electronics . . . . .. 87
82 ......... Synchronous Marketing .. .77
185 ........ Tektronix .............. 75
207 ........ Telecrafter Products . . . . .. 14
136 ........ Telewire .. ............. 31
107 ........ Thomas and Betts ....... 17
146 ........ Trilithic . ............... 37
216,217 ... .Tulsat ............. 42, 43
51,55 ...... Wavetek ........... 15, 51
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38. __ Connectors/Splitters 74. __OTDRs
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41. ___ interactive Software 77. __ Spectrum Analyzers

42. ___ Lightning Protection 78. ___ Status Monitoring
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47. Saiety Equi |. What is your annual cable
48, Satell‘leE uipment test & measurement
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850001 to $100,000 87. ___ upio10 miles
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By Bill Riker

SCTE and CT: Growing together

eaders of Communications

Technology will be familiar

with the tagline “Official

Journal of the Society of
Cable Telecommunications Engineers”
that appears on the cover. I am fre-
quently asked about this line — the
nature of SCTE'’s relationship with
CT, how it was established and just
how involved the Society is in the pro-
duction of the magazine.

To answer these questions, and pro-
vide a behind-the-scenes glimpse of
our interaction with Phillips Business
Information, publisher of CT, I would
like to briefly tell you about the histo-
ry of our relationship.

During the early 1980s, the
Society’s monthly newsletter, Interval,
had temporarily ceased publication. As
the organization had fallen on hard
times and did not have the finances to
fund its printing and mailing, SCTE
had to seek alternate methods of get-
ting its news out.

Fortunately, the SCTE Board of
Directors began a relationship with
Paul Levine, a well-known CATV pub-
lishing professional who was starting
up CT to provide the industry with a
journal addressing the technical
aspects of system operations. In short,
it was a magazine aimed squarely at
our membership and potential new
members.

Paul generously offered to take on
the responsibility of resuming
Interval’s publication by binding it
into the center as a regular insert in
each issue of CT. This was truly a
win/win situation: Qur information
would get out to our members and the
industry as a whole, and the magazine
would benefit from aligning itself with
a professional Society that provided
training and services that comple-
mented its contents.

With CT now billed as the Society’s
“official trade journal,” SCTE and CT
grew together, with our membership
figures expanding thanks in part to

Bill Riker is the president of the
Society of Cable
Telecommunications Engineers.

our increased exposure in the maga-
zine, and CT gaining subscribers due
to the influx of SCTE members.
Interval, published as a half-page size
eight-page booklet, was an integral
part of each issue of CT.

Naturally, growth spurred change.
By 1990, it was clear that SCTE had
too much news to fit into eight small
pages. CT graciously offered to let us
return Interval to its original status as
a stand-alone publication, published
independently of the magazine and
mailed only to our membership.
Through a generous arrangement, CT
would continue to fund the printing
and mailing of each issue, even though
Interval was no longer a part of the
magazine. This unique arrangement
remains in effect.

Also in 1990, we upped the page
count of each monthly Interval to 12
pages from the previous eight. That
figure was again increased, this time to
16 in 1992. Over time, the expansion of
SCTE’s in-house publishing capabili-
ties has enabled our staff to take on all
layout and production duties for each
issue, delivering Interval each month
to Philips’ Potomac, MD, office on a
disk as a complete, ready-to-print pro-
ject. But CT continues to play an inte-
gral part in the preparation of each
issue, as every issue is sent to its edit-
orial staff in rough form prior to final
production, to allow CT to make its
comments and proofread the material
for style and content.

But our relationship with CT does
not hinge solely on Interval. PBI pro-
vides full-page color ads in each issue
of CT, as well as its sister publication,
International Cable, allowing the
Society to promote upcoming events,
training offerings and other notewor-
thy SCTE programs and services in a
national forum. Every issue of CT also
contains: “SCTE News” (see page 11 in
this issue) — a regular column con-
taining our latest press releases and
current information, “SCTE Bookshelf”
(see page 76) — a listing of our train-
ing publications and videotapes with
ordering information; and this column,
which allows me to speak to the indus-

try each month, bringing specific
facets or offerings from the Society to
your attention and to provide an open
forum for communication with our
members and the entire cable telecom-
munications industry.

We frequently receive phone calls
and carrespondence at SCTE national
headquarters from people believing we
are the publishers of CT. While SCTE
does not publish CT, we certainly par-
ticipate in its operation. Editorial
Director Alex Swan has graciously kept
the Society staff updated on the many
changes the magazine has been under-
going in its recent period of transition
and revision, seeking our input on key
issues as a new direction is forged.

With the recent appointment of Rex
Porter as editor, I am confident that
our relationship with CT will be closer
than ever. Rex has played an integral
part in the Society since its formation.
In fact, he was at the first-ever SCTE
meeting in 1969, and has been a dni-
ving force in the organization ever
since, spearheading our scholarship
program and participating at numer-
ous national events. Rex is a true
friend to the Society and one of its
most valued members, and I am cer-
tain that his presence will be a great
asset to the magazine.

I do believe that CT is in fine
hands. I had the opportunity to meet
with its new publisher, John O’Brien,
at the 1995 Western Cable Show in
Anahejm, CA, and came away from
the meeting with this belief. John
pledged the company’s continued sup-
port and solicited my ideas for improv-
ing the magazine, and it is gratifying
to know that our organizations will
continue to grow together. CT
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Looking at the “big picture” Cheetah™\
came up with a simple idea: a network
monitoring system that is designed to

evolve and adapt to changing technologies. —— \
\\

Flexible Solutions to Complex Problems.

As new products for signal distribution and alternative services come
into the market, the Cheetah System architecture will be compatible. This
system was designed by the Cheetah development team, which includes the ' N
best hardware and software engineers from around the world. Simply put, their

job is to develop an open system that offers compatibility and flexibility.

The Cheetah System allows you to grow from a few line monitors for FCC testing to a network
monitoring system that meets your evolving system requirements for network reliability and
deployment of new services. By integrating equipment from multiple vendors into one global
network monitoring system, Cheetah provides a flexible solution that offers seamless inter-
connections. In addition, as you add services like interactive video and data transmissions, be
assured that you can expand your Cheetah System to provide one integrated monitoring tool.

The International Standard.

From this big picture perspective, we offer you a simple network solution. This is what has made
Cheetah System a standard around the world. From the Pacific Rim to Europe and North America,
the Cheetah System has been selected to monitor the world’s broadband networks.

Network Monitoring. Performance Monitoring. Status Monitoring.
The Cheetah solution will work for you now and in the future.
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SUPERIOR ELECTRONICS GROUP, INC.

6432 Parkland Drive ¢  Sarasota, Florida 34243 ¢ (941) 756-6000 o (941) 758-3800
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