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Power Supplies Engineered for Today’s
and Tomorrow’s Broadband Networks

Broadband providers worldwide require reliable, effi-
cient and cost effective power solutions. Upgrading or rebuild-
ing your network to 90 volts is the most cost effective way to
migrate your network to allow you to offer new data and voice
services, which require increased power loads.

New for 96°, Power Guard is offering two 90 volt tech-
nologies. Both types can be deployed immediately into your
network as 60 volt power supplies. When your network elec-
tronics have been upgraded you can either field select or re-pro-

gram to a higher voltage.

A n A N T E C

UCF - Uninterruptible Common Ferro is a 1350 watt
field selectable 60, 72, 90 VAC power supply. Ferroresonant
technology is thoroughly tested and proven to be extremely
reliable.

Unity Wave™ was designed specifically for the varying
pcwer loads and reliability concerns created by adding tele-
phone service to your video network. [t utilizes a patented pro-
grammable 60 - 90 VAC trapezoidal technology, and can be
backed up by redundant electronics, batteries and generators.

Whatever your requirements are for network powering,

Power Guard has your solution .
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506 Walker Street - Opelika, Alabama 36801 - 800-288-1507 - 334-742-0055 - FAX: 334-705-3620

To review our products on the internet visit our web sight at http://www.antec.com
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Rock Solid P

une key challenge facing the cable industry is improving
system reliability. Utility power interruptions have been clearly
identified as the leading cause of downtime—and fortunately,
there’s a proven solution. With more than 500.000 units in
operation throughout the world, Alpha's XM Series CableUPS®
is the undisputed leader in cable and broadband pewering.
Customers are demanding higher performance standards,

which is why more service providers than ever are depending on

alp

the Alpha XM'’s rock solid performance.

ELLLBEI XM SERIES

erformance

* The World Leader in Reliable Power

With more cable installations than all other vendors combined.

* Maximum Power Protection
Clean, uninterrupted power that sets the performance standard
for the demanding cable TV environment.

* Flexible to Meet Future Requirements
60, 75 and 90V field-selectable output, modular design and
plug-in logic upgrades.

* Lowest Operation and Lite-Cycle Costs
High efficiency and high MTBF result in the best value.

j -
| O

ALPHA I ITECHNOLOGIES

Reliable Power. Nothing Less Will Do.

For more information call: 1-800-421-8089 or 360-647-2360 or fux: 360-671-4936 or visit our website at http://www.alpha-us.com

Alpha Technologies Headquarters: 3767 Alpha Way, Bellingham, WA, 98226

s -

Broadharid Power Systerus Bottesies M ColfeUPS® UPS Systems Argus DC Systems
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Introducing

SIMPLY THE BEST

The Super Beast is the
most proven theft and vandal - proof
ultra high security enclosure ever
manufactured.

What makes it unique is a
14 gauge lid, security flange and
Self-Locking Super Lock. The
optional tap or splitter mounting
plate and quick rack, make the
Super Beast " the most highly orga-
nized, secure enclosure in the indus-
try.

Quick installation, easy ser-
vice and no maintenance are all fea-
tures that reflect directly to the bot-
tom line.

For more information about
the Super Beast' " or other Cable
S?oecurityTM enclosures, please call
our office at 1-800-288-1507.

nr

48, .Cable Security

Vo 506 Walker Street

Wa' y
Opelika, Alabama 36801
800-288-1507 + 334-742-0055 + Fax: 334-705-3620
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Data delivery
and conduits to cash

cial on network TV. A
mother sat with her
daughter in front of a per-
sonal computer. The daughter asks,
“What did you do for entertainment
when you were my age?”

“I watched television,” the mother
replies.

“Why?” asks the daughter.

“I can’t imagine why,” the mother
answers.

Guess who wants computers and
all of the information they can pro-
vide? We all do. It seems there is
something that could interest every-
one in every age group and in almost

“Cable must not
lose its edge by
failing to improve
return path
reliability.”

every walk of life. Even those who
abhor television and would not sub-
scribe to cable TV seem to love the
idea of surfing the Net. Some do it
for the magnitude of information
they can retrieve, while others love
the active role of contributing infor-
mation on the Internet — quite dif-
ferent from the passive role of the
couch potato in front of a TV set.
Data delivery means every house-
hold without cable today has a new
reason to become a customer. This of
course means new revenue opportu-
nities for operators. But as Hewlett-
Packard’s Ilja Bedner and Daniel
Pitt discuss in our lead story, there is
more to broadband data delivery
than a cable modem. Turn to page 30

oday, I watched a commer-

for their take on a system based on
Internet protocol (IP) traffic operat-
ing over a hybrid fiber/coax (HFC)
network.

The need for speed

What about the speed of data de-
livery? Computer manufacturers
have long known the need for speed
and have responded with improved
chips. Now comes the requirement
for speed into and out of the Net.
While cable systems may hold the
answer to high-quality graphics and
computer games across the Net with
their high-speed modems, problems
do exist.

According to recent surveys, al-
most all cable systems will have to
be upgraded for a secure two-way ca-
pability. Cable operators have a
recognized lead in the race for sup-
plying computer data around the
world. Cable must not lose its edge
by failing to improve return path re-
liability. When the public realizes
that cable systems can increase data
transmission speed by a factor of a
thousand (or more), a cable system’s
value will be hard to fathom. Then
independent system operators won’t
part with their new and improved
“conduits to cash” for any price!

Rex Porter
Editor

APRIL 1996 « COMMUNICATIONS TECHNOLOGY



Some people
see an F-connector

We see a satistied subscriber.

ut then, it’s our business

to see the big picture.

Because our job is to
ensure that you have all
of the products it takes
to deliver the programs
and the services your

customers want.

We're TeleWire

Supply. For more
than 40 years, we've
understood you're not
just ordering equipment...

you're building a network.

Satisfaction is always in stock.
TeleWire suriy

AN ANTEC COMPANY

Southeast: Noreross, GA 800-433-3765 © Soutbweat: lrving, TX 800-643-2288
Fant: Rockaway, N.J 800-458-452+ o Jlidwewt: Ro"ing Meadows, 11. 800-428-7596 * e Santa Ana, CA 800-227-2869
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a separate connection to a host
computer at the call center.

A database within that host
computer contains information about
the caller, such as name, address,
phone and (possibly) last purchase.
This information is sent to the cus-
tomer service representative’s video
display terminal at the same time he
or she is answering the phone. With
the information on the screen just as
the call is answered, the service rep-
resentative can give a personal re-
sponse to the customer.

While these two examples are
prevalent uses of CTI, not all CTI
requires ANI. Many of us have gone
through an automated attendant to
reach our favorite insurance compa-
ny. In this case, a voice response unit
integrated with the PBX or Centrex
system provides us with choices that
allow us to route our own call. The
integrated system translates our one-
digit touch tone responses into the
phone number of the intended called
party. This type of CTI requires con-
sideration of human factors. Studies

KKilters

Delivered Quick?

®The most highly selective bandpass filters available.
®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.

F

Request our new Cable
Television Catalog Vol. 1 #4
today!

Reader Service Number 224
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in this area show that three branches
before reaching a human are the
maximum that should be used.

Transaction processing is another
example. With this type of service, a
caller can access information in a re-
mote computer without human inter-
vention. This is what occurs when
you bank by phone. In this case, se-
curity becomes an issue, and the in-
tegrated system must include the ca-
pability for input of PIN numbers
prior to proceeding with a connection
to the database.

Cable implications

What does this mean to the cable
industry? It depends on what you do
for a living. If you are a service rep,
you will probably find your job be-
coming more challenging. Because
you now have more information
available to you when you answer
the call, you may be required to be-
come more sales-oriented.

If you are a headend technician
or engineer, you will need to be-
come trained in engineering and
maintenance of messaging sys-
tems. Just like a telecommunica-
tions switch, these systems are
traffic-sensitive. The number of
input ports required is based on
expected traffic into the system,
and you will need to provide your
vendor with call statistics to prop-
erly size the system. As the num-
ber of customers subscribing to the
services increases, you will need to
add components to the system to
prevent blockage and delays. In ad-
dition, you will need to maintain
the ANI interface to ensure calls
are routed correctly.

The line installer who services the
customer’s premises needs to under-
stand the way voice messaging is
supposed to work. In a telephony in-
stallation, he or she and the service
rep will need to work together to en-
sure the customer’s messaging fea-
tures work properly. For example, a
problem in the line to the subscriber
could cause a false message waiting
indication.

Like all our new businesses,
CTI can be a source of new revenue
and a way to leverage ourselves
against our competition. To take
advantage of the benefits, however,
cable people will need to add CTT to
the list of required telephony job
skills. CT
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automatically switches in an
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scrambling stops

628 Encoder Sensor

629 Stereo A/V DA

“Call us for all your Monroe requirements”

ATLANTA, GA ST.LOUIS, MO OCALA, FL
800-962-5966 800-821-6800 800-922-9200
770-594-8566 FAX 314-429-2401 FAX  904-351-4403 FAX

DENVER, CO
800-525-8386
303-779-1717
303-779-1749 FAX
“Unique” Products For the 21st Century!
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...0f efficient and economical fiher optic test instruments.

e Optical Power Meters e Single & Dual LED and Laser Sources
e Attenuators » Fault Locators » Nearfield/Farfield Scanners

® Hand Held Models for OSP and field use e Benchtop Models for
production, QC & laboratory use e Insertion/Return Loss Teslmg

Also call for more informafion on our cable
assemblies and specialty fiber terminations
on all industry standard connector types.

RIFOCS Corporation

Fiber Optic Components & Instruments

833 Fiynn Road

Camarillo, California 93012

805/389-9800 FAX 805/389-9808
RIFOCS is Represented in Over 50 Countries Worldwide. Call for Your Local Contact
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here’s the satellite and broad-
band technology that bridges
the gap between yesterday and
tomorrow? Right here at Standard.

From our first frequency-agile
receivers and modulators to the
breakthrough innovations of the
still-emerging Stratum series of
advanced network modulation
equipment, Standard has been in
the forefront of headend technology,
offering value, ease of use, space
saving design and exceptional sig-
nal quality.

Need examples? How about our
Agile Omni Broadcast series, very
possibly the most acclaimed com-
mercial satellite TV receivers of
all time? Or our TVM series of
modulators that revolutionized

All the technology

how MSOs regarded frequency-
agile performance? Or our space-
saving, cost-saving CSG-60 BTSC
stereo generator? Or the CATV
industry’s top-selling IRD, the one-
rack-high Agile IRD-II?

Standard will help you cope
with the challenges of bandwidth
expansion with our new TVM550
frequency agile modulator and a
changing industry with advanced
technologies like our remarkable
Stratum Series of signal distribu-
tion products. Stratum can put 78
channels in a six-foot rack space,
and give you all the status moni-
toring, redundancy and remote
control you could ask for.

Year after year, Standard has
continued a tradition of quality and

innovation. And we aren’t stopping
now. To learn the latest about the
right technology for right now, use
that old tried and true technology
at the bottom of this ad.

Give us a call.

The Right Technology for Right Now.

 Standard

> Communications

SATELLITE & BROADBAND

PRODUCTS DIVISION

P.0. Box 92151 * Los Angeles, CA 90009-2151
310/532-5300 ext. 280 © Toll Free 800/745-2445
Fax: 800/722-2329 (Toll Free) ® 310/532-0397 (CA & Int1 Only)

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6
Aurora, Ontario Canada L4G-3Y5

905/841-7557 Main * Fax: 905/841-3693

Sales: 800/638-4741

you need.

....

s7SC STERED
WAt “GENeraton ‘U™ Xk

SHACD
MONAUHAL -~
w AUDIO MOOULE  sevinon

EfDMN]

BROADCAST

) |

L @ 7@ LS

ot - om =
camar

4

Reader Service Number 13



v

The big merge: US West/Continental

Spawned by the 1996 Telecommunications Act, US West Media Group
is seeking to merge with Continental Cablevision, the nation’s third-
largest cable operator, in what would be the biggest telco/cable merger in
history.

Once the deal is closed, the US West Media Group will own or share
management of cable systems in 60 of the top 100 U.S. markets and serve
nearly one-third of all cable TV households. The deal will give US West
the nation’s largest cable ownership interest with 4.7 million owned cable
subscribers and shared management of an additional 11.5 million domes-
tically, rivaling that of Tele-Communications Inc.

The merger spells out the telco’s conviction that the hybrid fiber/coax
broadband network is the most economical platform for the delivery of
video, data, telephony and multimedia services.

In the merger transaction, US West will purchase all of Continental’s
stock for $5.3 billion and will assume Continental’s debt and other obliga-
tions, which amount to $5.5 billion.

The transaction, which is expected to close in the fourth quarter, is sub-
ject to regulatory approval and a vote by Continental’s shareholders.

band Link Team. Now, the latest
lineup of companies developing in-
teroperability specifications for
broadband data transmission is
“The Cyberspace Alliance.”
Comprised of Motorola Inc.-Multi-

Motorola, Sun
form alliance

First it was the CableLabs work-
ing group. Then came the Broad-

media Group and Sun Microsystems
Inc., The Cyberspace Alliance was an-
nounced at the end of February. The
two companies plan to jointly develop
new capabilities, to allow cable opera-
tors to deliver high-speed data com-
munications and Internet services to
the home.

The Cyberspace Alliance will devel-
op end-to-end solutions integrating
Motorola’s CyberSURFR cable modem
technology with Sun’s headend server
and Internet server, as well as its
Java software products. Sun’s Solstice
Enterprise Manager software will be
used for telephony and data network
management; Motorola will work to
optimize its CableComm and Cyber-
SURFR data systems for current and
future Java applications.

The two companies also plan to
establish guidelines for interoper-
ability, installation and maintenance
for open systems-based solutions,
and will work with industry leaders
and standards bodies to promote
open broadband protocols.

r

C
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Downlink High Quality and Low Prices
with DH Satellite’s Complete Line
of Antenna’s and Mounts.

Adtec’s Ad-Maestro
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Neiwork Logging and Verification
Afforduble Analog or Digital Ad Insertion
Buili-in Composite Baseband Demodulators

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.

Experience Affordable Commercial Insertion &
Television Automation

Phone: 615/256-6619 * Fax: 615/256-6593
Web Site: http://www.adtecinc.com

MTEC Innovative Broadcast Automation

INCORPORATED

\

(800) 627-9443

DH Satellite

600 N. Marquette Rd.
Prairie du Chien, Wi USA 53821
Phone (608) 326-8406
Fax (608) 326-4233
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Every One’s a Hero

HL4OREe SYSTEN REQADV

Every day. Because of the way they're built, all Harmonic Lightwaves PWRLink™ DFB optical transmitters

are heroic performers. No hand-picking here. Just power up, follow the set-up menu, and watch the consis-

tently reliable performance that only CAD systems, computerized predistortion and rigorous environmental

testing can deliver. @ PWRLinK is just one module in our Optical Broadband Platform, a plug-and-play system

of power supplies, pre-amplifiers and built-in network management that's only 3 rack units high. B PWRLink

will make you  hero, too. To learn more, contact Harmonic Lightwaves at 3005 Bunker Hill Lane, Santa

Clara, CA 95054 USA, fax 408-970-8543 or call 408-970-9880 or 800-788-1330. //IZ”
Harmonic Lightwaves

See your nelwork in a new light
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Check your mail
for Expo packs

March signals not only that the
end of winter is in sight, but also
that Cable-Tec Expo registration
packages are being mailed to all So-
ciety of Cable Telecommunications
Engineers members. There’s also a
registration and information form
starting on page 63 of this issue of
CT.

This year’s Expo will be held
June 10-13 at the Opryland Hotel
in Nashville, TN, with preconfer-
ence tutorials to be held June 9.
This year marks the Society’s 14th
annual Cable-Tec Expo and cele-
brates its 20th Annual Engineering
Conference.

Over 4,000 attendees are expect-
ed to participate in the various ac-
tivities taking place at Expo, includ-
ing the Engineering Conference’s
panel discussions: “Fiber-Related Is-
sues,” “Video Transport,” “Data Over
Cable” and “Return Spectrum Is-
sues.” This year’s conference will be
held Monday, June 10, and will fea-
ture leading telecommunications in-
dustry engineers sharing their in-
sights on the paths cable technology
will follow in the immediate future.

The annual awards luncheon will
be held June 10. Remember that

N v v

several SCTE awards, including its
Member of the Year, Field Opera-
tions, Personal Achievement and
Special Recognition Awards, in addi-
tion to the SCTE Hall of Fame, are
open to member nominations, so if
you would like to nominate someone
or want more information about the
awards process, call national head-
quarters at (610) 363-6888 and
speak with our membership services
department.

The SCTE Annual Membership
Meeting will be conducted June 10,
followed by the welcome reception
and national Cable-Tec Games.

Expo workshops will be open
on Tuesday, June 11, and Wednes-
day, June 12. Ten different work-
shops will be offered, and the
schedule is designed to enable
each attendee to participate in six
of these workshops.

The exhibit hall also will be open
on both days, with Tuesday hours of
11 a.m. to 6 p.m., and Wednesday
hours of 11 a.m. to 5 p.m. Over 350
industry hardware vendors and ser-
vice providers are expected to exhib-
it at Cable-Tec Expo 96.

Broadband Communications
Technician/Engineer (BCT/E) and
Installer Certification testing will be
offered June 11 and 12 from 10 a.m.
to 2 p.m. and also on Thursday, June
13, from 9 a.m. to 12 p.m.

Always a highlight of any Cable-
Tec Expo, this year’s Expo Evening
will be based on the theme, “country
street fair.” The festivities will be
held Tuesday, June 11. Wednesday’s
social activities include an ex-
hibitors’ reception, a ham radio op-
erators’ reception and an interna-
tional reception.

The annual golf tournament will
take place Thursday, June 13, from
8 a.m. to 2 p.m. It’s only open to 144
players, and because it fills up
quickly, don’t delay in registering for
this event. Also conducted on the
last day will be a studio tour of The
Nashville Network and Country
Music Television from 9 a.m. to 12
p.m. that should provide some inter-
esting behind-the-scenes glimpses of
the workings of a cable TV network.

You don’t want to miss what is
certain to be the biggest and best
Expo yet, so look for your registra-
tion package and send your attendee
registration and housing request in
right away. For further information,
contact the SCTE special projects
department at (610) 363-6888.

Annual member

meeting: June 10

The Society’s 1996 Annual Mem-
bership Meeting will be held June

A design innovation

The patented Omni lll enclosure delivers bigger
turn radiuses within a smallerbox. Loss of signal
quality from cable kinks or sharp bends is pre-
vented without a larger drop enclosure. Lots of
room for splitters, power dividers, ground blocks,

@ T

and coiled cables. All in a better designed,
deceptively small, residential drop enclosure.

For more details, call 800-257-2448.

Direct merchants to the telecommunications industry
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With the DIR-747 integrated receiver/descrambler, you get a /4"
IRD that brings low profile to the next generation of performance.
And, it’s from 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 that.

The DIR-747 is a combination of the space saver you need when
adding channels and the best technology available today. Also, it
includes a long list of features from an integrated VCRS® descrambling
module, to front panel controls and a video test 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) 347-4040.

DX

The DIR-747 Satellite Receiver
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10 directly following the 1996 Annu-
al Engineering Conference at the
Opryland Hotel’s Delta Ballroom
from 4:30 to 5:30 p.m. All SCTE
members are invited to attend this
meeting, which will feature discus-
sion among the membership, board
of directors and national staff on
issues of vital interest to anyone
active in SCTE or interested in
getting involved in the Society’s
activities.

In-home wiring

guide now available

A new SCTE publication, The
Consumer’s Guide to In-Home
Wiring, is now available from the
Society. Cable systems can pur-
chase this 22-page booklet for sub-
scribers to educate them on how
to best utilize wiring materials
and electronic products when per-
forming their own cable TV wiring
installations.

Development of the guide began
several years ago when members
of the SCTE and National Cable

Television Association engineering
committees joined forces to correct
a problem that continues to
plague our industry — the connec-
tion of inferior RF components to
cable systems by building contrac-
tors and subscribers.

The result is this new booklet,
which will inform subscribers on
the vast differences in the quali-
ty of wire and electronic compo-
nents available through Radio
Shack and other electronics re-
tail outlets. It emphasizes the
importance of using proper
wiring materials and demon-
strates the effects caused by im-
proper equipment.

Throughout its contents, the
publication consistently encour-
ages subscribers to contact their
local cable company for further
guidelines on cable-related equip-
ment and its installation.

SCTE wants to help local sys-
tems get the word out on this im-
portant issue by making copies of
the brochure available to sub-
scribers, as well as to building
contractors working in their area.

n Force, Incorporated

Fiber Optics and Electronics

"~ CATVLie

% Low-Cost VSB/AM Fiber Optic Video Link
% 70 or 20 Channels Over Multimode Fiber

Premise Wi‘riﬂg”\l' dedﬁi&tribution
} Education Media Re tneval
| Electronlc Magistrate s#stems

You can count on us to live

| up to our pledge of providing you
with genuine GMP parts and
expert lasher service because we're
GMP — the people who designed,
engineered and built the GMP
lashers you own. What’s more, we
understand your need to have your
equipment back in the field quickly.
We'll meet your lasher needs with
our comprehensive parts inventory
and fast, reliable service. GMP

This 3-1/2-inch wide by 8-inch
high brochure was designed to fit
into standard envelopes, and can
be custom printed with a system’s
name and logo.

“The Society hopes this
brochure will help address some of
the problems experienced by gen-
eral managers at the system
level,” commented SCTE President
Bill Riker, who added, “As a sec-
ond step in this consumer educa-
tion effort, the Society is working
with the Electronic Industries As-
sociation to develop measurement
procedures and technical perfor-
mance specifications for cable and
related components. Soon, manu-
facturers of equipment that meet
the jointly established perfor-
mance standards will carry an ‘ap-
proved for cable system use’ seal
on its packaging.”

Companies interested in pur-
chasing copies of the SCTE Con-
sumer’s Guide to In-Home Wiring
or obtaining a sample brochure
can contact Dorothy at SCTE
headquarters by calling (610)
363-6888.

GENUINE GMP PARTS AND EXPERT

LASHER SERVICE — GUARA\‘TEED'

‘I‘eleconferencmg
CCT\I Video Survelllance

} The CATVLite Model 1704/1705 transmits up to 20
broadband channels up to 3 km over 62.5/125 um fiber
using 1300 nm optics. This fiber optic link is ideal for use
in local area networks utilizing multimode fiber optic
cabling.

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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guarantees that, too.

B Ten-Day Turnaround from Receipt to Shipment

W Expert, Skilled Lasher Craftspeople

B Quality Safety Check of All Components

B Complete Solvent Bath & Fresh Lube

B New Towing Bridle & Manual Included with All Repairs

B Special 90-Day Service Guarantee d _

B Original GMP Parts

Eogkor(i‘ §T gEg&C;Z CALL TOLL FREE: TOOLS BUILT TO GO THE DISTANCE
3111 Old Lincoln Highway * Trevose, PA 19053-4996 » USA (r;(s
TEL: 215-357-5500 » FAX: 215-357-6216 ¥
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/) y ) 7 2 / ‘ The first full-featured, affordable,
_/ /J J J -/ remote headend monitoring system
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‘ AL )
o \ / / / Real-time monitoring. This streamlined system is
2 J .) comprised of PCbased central monitoring software (CMS 1000)
_) and a high performance menitoring unit (Model 3SM)
employing proven Stealth measurement technology.
/ ) /
| 7 Comprehensive. The 3SM provides the full measurement

J ! J capability of an RF signal analysis meter (Wavetek pioneered
/_) the SAM 4040 and Stealth technology). Analog inputs are
supplied for monitoring of alternate equipment.
/) /

/ / Save Time; Reduce Downtime. The CMS 1000 provides fast,
‘) _) interactive, remote control access for preliminary troubleshooting

9 /) / to reduce on-site technician time and for predictive maintenance.
’ / / Even external conditions and equipment can be monitored and

3 ) operated remotely.
’7 ) Clear Alarm Notification. The 3SM tracks system performance

/ to pre-established limits set to FCC or individual system standards.
Alarm conditions are easily viewed on system software that may also
be programmed to page technicians.

Priced Right. The CMS 1000 was designed from the ground-up for

region-wide headend data gathering. By designing with a focus,
Wavetek makes the CMS 1000 System awvailable to you at a small fraction
of the cost of traditional monitoring.

‘The CMS 1000 is part of the complete line of Stealth and quality test,
measurement, and monitoring equipment from Wavetek.

Call 1-800-622-5515

http://www.wavetek.com
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IR, VIEW

By Ron Hranac

Books, hooks and more bhooks

am frequently asked

about important refer-

ence materials to have

on hand, especially those
that can be used for the Society of
Cable Telecommunications Engi-
neers Broadband Communications
Technician/Engineer (BCT/E) Certi-
fication preparation. So the other
day I looked through the books in
my office, and came up with the fol-
lowing list of what I have found to
be the ones I refer to most often.
Keep in mind that this list is by no
means conclusive. Some of these
publications are out of print and
may be difficult or impossible to ob-
tain. In a few cases there may be
more recent editions of some of the
titles shown. Furthermore, your
own reference needs maybe quite
different from mine. With those dis-
claimers out of the way, here’s the
list:

* NCTA Recommended Practices
for Measurements on Cable Televi-
sion Systems, Second Edition (1989,
National Cable Television Associa-
tion, ISBN 0-940272-17-2). This is
the industry bible when it comes to
cable system tests and measure-
ments. Other excellent references
to supplement this include a vari-

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

2

ety of CATV-specific application
notes from Hewlett-Packard and
Tektronix.

® HBO Transmission Test Manu-
al (1992, Home Box Office). Guide-
lines for testing your earth station’s
RF, video and audio performance.

* Outage Reduction (Cable Tele-
vision Laboratories). A must-have
when it comes to managing out-
ages. See my column in last
month’s issue of Communications
Technology on page 22.

o CATV System Analysis (Cable
Television Laboratories). Ron Cot-
ten wrote this. It covers everything
you want to know about the mathe-
matics of CATV.

® Technical Handbook for CATV
Systems, Third Edition (Ken Si-
mons, 1974, Jerrold Electronics
Corp.). An oldie but a goodie.

® Cable Construction Manual for
CATYV and Broadband Systems,
Fourth Edition (1994, Comm/
Scope). Good information on test-
ing, handling and installing coaxial
cable. I have a couple MSO con-
struction manuals that are good
supplements to this topic, too.

e Cable Television, Third Edition
(William Grant, 1994, GWG Associ-
ates). This latest edition added 200
pages to what was in the second
edition. Available from SCTE.

® Cable Television Technology
and Operations (Eugene Bartlett,
1990, McGraw-Hill, ISBN 0-07-
003957-7). Good stuff!

JENSEN Broadcast/TV Communications

. Installation & Service
2 Quality Hand Tools

2 Tool Kits & Cases

2 Wire/Cable/Connectors 2 Cable Trackers
2 Major Brand Test Instruments

2 Fiber Optic Products

2 Power Analyzers

Jensen is a full service supplier of electronics
products for TV repair, in-station, field and
remote broadcast equipment support.

JENSEN'

7815 S. 46th Street
Phoenix, AZ 85044
Tel: (800) 426-1194
FAX: (602) 438-1690
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¢ Installer Certification Manual
(SCTE). Good guideline for sub-
scriber installations. Some compa-
nies have even adopted this book as
their corporate policy for drops.

® 1993 National Electrical Safety
Code (IEEE, ISBN 1-55937-210-9).
This is a must-have. It covers your
outside plant: clearances to other
utilities, grounding and bonding, etc.
Available from IEEE.

® 1993 National Electrical Code
(National Fire Protection Associa-
tion, Delmar Publishers Inc.). An-
other must-have. This is the stan-
dard for wiring the house.

® Fiber Optic Cable — A Light-
guide (James J. Refi, 1991, Abc Tele-
Training, Inc., ISBN 1-56016-043-8).
Excellent tutorial on fiber and fiber
cable.

® Fiber Optics Handbook
(Hewlett-Packard, First Edition
1983; Second Edition 1988). Both of
these handbooks provide a good
background on optical communica-
tions.

® Reference Data for Engineers:
Radio, Electronics, Computer and

\ Communications, Seventh Edition

(Howard W. Sams & Co., 1989, ISBN
0-672-21563-2). Good general techni-
cal reference.

* The Wiley Engineer’s Desk Ref-
erence (Sanford I. Heisler, PE.,

| 1984, John Wiley & Sons, Inc., ISBN

0-471-86632-6). Intended primarily
as a reference guide for the profes-
sional engineer, it contains a lot of



For over 30 years, RMS Electronics, a world - wide manufacturer and distributor
of quality off- the -shelf passive electronic devices and components has been serving the CATV industry.

ONLY RMS PRODUCTS CARRY THE 1GHZ PLUS™ GUARANTEE!
This means our products are tested to exceed the industry standard of 1Ghz
to an unprecedented 1.2Ghz, ensuring reliability today as well as expanded bandwidth capabilities for tomorrow.

Find out more about RMS 1Ghz Plus™ products, and how they can give you the power to make
your cable network more trouble free. Call your RMS Distributor today.

illl] Erectronics, inc

Quality CATV Devices That Are Built To Last

RMS ELECTRONICS RMS, UK ERIVISION SUPER CABLE S.R.L.  TELONIX COMM. COMM WEST ~ NUCHEM AUSTRALIA PTY  PAMA CO. LTO.

800-223-8312 441-256-881-525 4162-391-1134 541-433-2427 800-667-2105 604-465-0068 6142-634-6333 426-515-7547
UNITED STATES  UNITED KINGDOM  SWITZERLAND SOUTH AMERICA CANADA CANADA AUSTRALIA CZECH REPUBLIC
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Spectrum Analyzer ] Multi-Channel Display [ ; Single Channel Display
ers 5 to 1030 MHz from narrow Auto Channel Search sets tp to 128 Digital readouts include CH num-
dwidth to ful® span. A variable channel bargraphs. A variable mark- ber, visual or sound carrier,
ker indicates digital readout er has digital readouts of desig- assigned frequency, signal level
esignated frequency and level. nated chamel, frecuency and level. and dual analog bargraphs.

C/N Measurement [ | HUM Measurement [ | FOC24-Hour Tests [ | Stability Mode

Measures the RF carrier level Verifies FCC POP does not Unattended tests can be set Measures the min/max visual
to system noise ratio to 50 exceed 3% p-p of visual sig- for recall, measurement, signal level to insure it
dB range. nal level. data-logging and storage. doesn't exceed the FCC limit.
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Digital AC/DC Voltmeter 4 Cable TV Optional Printer
Visual to Sound Ratio Spectrum Meter
Visual to NICAM Ratio Model 953
Display on PC via RS-232C
Printouts Graphic and/or List
Speaker with Volume Control
Field Replaceable F Connector
50 Custamized Preset Program Memories

Call toll-free

1 800 645-5104

In NY State
516 231-6900

512 Data Memories Madmum
E’PROM lockup charts include Std HIS
Std EIA, HRC EIA and IRC EIA
drwv, deriW, dBpV, dBUVEMF Eng Units
Full Duplex Remote Cantrol

Peak or Average Detection and Max Hold
Switchable Backlight Display
12.5 and 25 kHz Offsets

Sleep Modes

1 ﬁ‘ients Corporation, 380 Oser Avenue, Hauppauge, New York 11788
ago, Dailas, Los Angeles,Atlanta. in Canada call Omnitronix Ltd., 416 828-6221
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Amphenol ® RF

Why are the top cable
companies connecting with
Amphenol® CATV Connectors?

. Non-Rotational* 40dB @ 1 GHz Hardline Connectors.

From the first true non-rotational hardline
connector to a completely weather-sealed
F drop cable connector to a full range

of splices, accessories and tools,
Amphenol CATV Connectors
provide superior products at
competitive prices. What else
would you expect from one of
the largest manufacturers of
coaxial cable connectors in the
world? For more information,

call 1-800-881-9913.




useful general engineering informa- zations. They contain many useful haven’t listed here. For example,

tion. papers on technical topics applicable the manuals from the National

¢ NAB Engineering Handbook to your day-to-day operations. Cable Television Institute’s training
(National Association of Broadcast- ¢ Back issues of Communications courses are useful references, espe-
ers). I think they are up to the Technology and other technical cially its fiber-optics course. Don’t
eighth edition. (Mine is the seventh trade publications. I don’t know of forget a dictionary and a good
edition.) Excellent resource, and a anyone who doesn’t save back issues world atlas. And there are a few
valuable reference for some of the of their favorite trade publications. books such as Jeff Thomas’ Cable
BCT/E categories. Expensive, but Excellent references! Television Proof of Performance
worth it. (Prentice Hall) that I have yet to

e Engineering Considerations for There are many other very good  add to my own library. So many
Microwave Communications Systems  technical publications that I books, so little time! CT

(1975, GTE Lenkurt, Inc.). Out of
print, but if you can find one, hang
on to it. When it comes to microwave
engineering, this book is hard to
beat.

¢ Passive Repeater Engineering
(1984, Microflect Co. Inc.). Fairly
specific topic, but a good reference
on microwave path engineering.

¢ AML Seminar Maintenance
Manual (Hughes Microwave Com-
munications Products). If you ever
attended one of Hughes’ microwave
seminars, this was among the hand-
outs. Good information.

¢ The Grounds for Lightning and
EMP Protection (Roger R. Block,
1993, PolyPhaser Corp.). Super re-
source on grounding and lightning
protection.

e The ARRL Handbook for Radio |
Amateurs (American Radio Relay
League). I refer to various editions of
the handbook more frequently than
almost any other technical publica-
tion. In 1995, ARRL completely re-
vised the handbook. The 1996 edi-
tion includes a diskette of useful am-
ateur radio software.

® Radio Frequency Interference
(American Radio Relay League,
1994, ISBN 0-87259-375-4). Contem-
plating two-way operation? While
not specific to CATV, this book will
enlighten you about interference

rching for success
; h your network?
g ; iscover Power & Tel

sources that can potentially affect z A"-('_' ORI e :
two-way cable operation. A must- Power & Tel has '““e“’“"y The people. places, and
have. mwigalcd in the communications ll’lings you endnlar cuccass
e Interference HandbO?k (William industry for more than 20 years are already in place. To take
o NSl o Tabesbons by bl an spreed il bt of thom, con
thor was for many years the RF in- crew, recruiting the prime suppli-  jact Power & Telephone
terference investigator for Southern ers, ““I‘(I rl’“il‘h“g Z distribution Supply today!
Celifornia Edison. Like ARRLs ' network trom 16 key cities.
Radio Frequency Interference, this ]
book is a must-have. ? Powef 8 Telephone
e Proceedings manuals: NCTA
Technical Papers; SCTE Cable-Tec SUppIU Companu ,
Expo; SCTE Conference on Emerging 2673 Yale Avenue ¢ Memphis, TN 38112 4 FAX 901/320-3082
Technologies. These are published 800/238-7514
every year by the respective organi- | Reader Service Number 69
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By Justin J. Junkus

pril is National Data
Communications month,
(April Fools! But it
should be, given that
data communications is so widely
used, and that the Society of Cable
Telecommunications Engineers is
introducing a new “Data Communi-
cations” course this month.)

So what does data communica-
tions have to do with telephony?
The answer is just about everything.
You’'ll remember from last month’s
column on signals that much of the
signaling in the public switched net-
work is now digital. As a matter of

Nyquist that states you can recover
the full information content of any
signal if you measure and code the
value of the signal at twice the fre-
quency of its highest sinusoidal
component. Since voice telecommu-
nications frequencies are between
300 and 4,000 Hz, the entire content
of a voice call can be maintained by
sampling the signal on a telephone
line at 8,000 times per second.
After sampling, the voltage level
of the signal is coded into an 8-bit
binary number and placed in one of
24 “slots” or channels on the multi-
plexer output line. (Bits, you may

“"Where there’s digital, there’s data
communications.”

fact, much of the voice transmission
also is digital. Where there’s digital,
there’s data communications.

Data communications originated
with telephony. Probably the first
data device that used telephone
lines was a combined telegraph and
telephone in the mid-1800s. It was
created because the engineers of the
time didn'’t feel voice transmission
was reliable enough to stand on its
own. Obviously, the phone proved its
ability to stand on its own, and the
concept of integrated voice and data
went back into the wings of the tele-
com theater.

In more recent history, telephone
engineers in the 1960s began look-
ing at ways to make existing trunk
lines connecting central office
switches more efficient. They in-
vented the first of several multiplex-
ing technologies, called T-1 carrier.
Multiplexing technology is based on
a mathematical proof by Harry

Justin Junkus has over 25 years ex-
perience in the telecommunications
industry. Previously the AT&T cable
TV market manager for the 5ESS
switch, he is currently president of
KnowledgeLink Inc., a telecommuni-
cations training and consulting firm.

remember, are another name for bi-
nary digits. They can be either a 1
or a 0.) The multiplexer adds one
more bit, called the framing bit, to
denote the end of the full package
of 24 channels, and sends the ag-
gregate signal down the line to a
demultiplexer on the other-end.
Demultiplexing reverses the multi-
plexing process so an analog voice
channel can be received at the other
side. The total amount of informa-
tion that can be carried on the line
between the multiplexer and the
demultiplexer is 24 x 8 bits x 8,000
samples per second + 8,000 x 1
framing bit per sample set, or 1.544
Mbps.

While the telephone engineers
were designing digital multiplexing
for the connections between central
offices, computer manufacturers were
designing equipment that operated
on binary logic. The output of their
systems needed to be converted to an
analog format to be transmitted over
analog voice lines to another loca-
tion. To do this, the data world in-
vented the data set or modem.

A modem does the reverse of the
digitization that occurs in a multi-
plexer. It uses a digital input signal
to modulate an analog carrier so

a

that the digital information can be
carried on an analog voice grade
line. On the receiving end, the ana-
log signal needs to be converted to a
digital signal once again so that the
receiving computer can see its input
as a string of binary digits.

If you think this seunds like a
system that is performing the same
operation several times, you’re right!
The problem was that until all parts
of the telecommunications network
became digital, it was necessary to
go back and forth to analog multiple
times as the information in the call
traveled over the call path.

This situation is rapidly chang-
ing. Shortly after the transmission
facilities between central offices be-
came digital, the switches in the
central office followed. The “last
mile,” or the path between the cen-
tral office and the end user, is rapid-
ly being upgraded for direct digital
service, and now there are even
voice-only station sets providing dig-
ital output.

So now that you know about digi-
tal’s role in the telephone network,
what is this discipline known as
data communications? The complete
answer could fill a graduate level
university program, but for now, I'll
provide the short overview version.
To begin, data conmunications is
the set of rules that specify how
data will be transferred from one lo-
cation to another. These rules are
known as protocols. The most com-
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» Complete Headend Monitoring ROSA software keeps an eye on your
and Control network. It can see problems before

* Increase Subscriber Satisfaction they are noticeable to your subscribers,

* Reduce Out of Service Time reducing service outages and maintaining

* Self-healing Capabilities high levels of customer satisfaction.

¢ Automatic Service Restoral

* Reduce Maintenance/ ROSA also simplifies maintenance and
Troubleshooting Costs troubleshooting, pinpointing problems,

switching in backup equipment, and

B ﬂ RC reducing service dispatch calls.
@ ROSA is short for Remote Control and

For more information, Diagnostic System Open System Archi-
calt (770) 590-7900 or write: tecture. But it's long on promoting
BARCO the highest quality of service and

100 Cobb Place Boulevard keeping subscribers happy.

Kennesaw, Ga 30144
Tel: (770) 590-7900
Fax: (770) 590-8836
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mon standard protocol for data com-
munications is the open systems in-
terface (OSI) seven-layer model.
While most of the layers of the
model are concerned with data in
digital form, the lowest layer is
where the rules are implemented for
converting analog data to digital
(bit) form. This layer is called the
physical layer.

The physical layer also specifies
standards for electrical interfaces,
such as RS-232 for the connector to
your desktop PC. It’s at this layer
that we specify media, frequencies,
bandwidths, maximum distances for
transmission, and speeds. For most
cable engineers, this level of the OSI
model will contain the information
you need to do your job.

Layers 2 and 3 of the model are
concerned with organizing the bits
that were defined in Layer 1 into
groups of data known as frames and
packets. These layers were defined
to provide error checks on data mov-
ing from point to point in a network.
They also merge routing informa-
tion with the data so that paths
through the network and end points

may be specified. This is where flow
control is accomplished so that data
is sent at rates that can be received
at the other side. These layers de-
fine technologies like X.25, frame
relay and asynchronous transfer
mode (ATM).

Telecommunications equipment
located at headends or telco central
offices typically operates at Layers 1
through 3 when moving information
in a voice or data call from one loca-
tion to another. At the end points,
user equipment known as customer
premises equipment (CPE) imple-
ments Levels 4 through 7 of the
model. These layers are used for in-
formation processing and are known
as the transport, session, presenta-
tion, and application layers, respec-
tively. This is where end user appli-
cations like e-mail interface with
the communications transport
mechanisms used to carry informa-
tion to them.

Of course, the digital switch at
the headend or central office is actu-
ally a special purpose computer sim-
ilar in many ways to the end user’s
CPE. The digital switch must

WADE ANTENNA LTD | |

Upgrading or Replacing
Your Off-Air Antennas?

We have a complete line of Yagi, Parabolic Screen
and Log Periodic antennas for all your off-air J

| PAN\CKED BY
JCRAMBLING RULES?

RELAX!!! Monroe has the solutions., |

needs.

Our Custom Designed, Phased Arrays have been
solving co-channel problems for nearly 30 years. '

Before you make your next antenna

purchase, call Wade Antenna Ltd.
and find out how we can help you.

- Call Wade Antenna Ltd.

1-800-463-1607

| f
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process call progress messages, for
example, and interface maintenance
inputs and outputs with its own
central processor. When this occurs,
the switch is internally using the
higher level protocols within the
model, separate from the Level 1 to
3 protocols used to move end user
information through the network.

A final word about the OSI
model. It is the most widely known,
and the most commonly implement-
ed model, but it is not the only set of
rules for defining data communica-
tions. There are other protocol mod-
els that define different layers, but
the overall purpose is the same: pro-
vide an brderly method for moving
data from one point to another, al-
lowing for conversions of form, error
correction, prioritization and inter-
faces with user applications.

Want to learn more about data
communications? The SCTE is in-
troducing a new course this
month, which will be available pe-
riodically throughout the year. For
details, contact the SCTE at (800)
542-5040 or send me an e-mail at
JJunkus@aol.com. (T

‘ ENCODER SENSOR 628 provides automatic
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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 Cal.an.

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/go/catv Now

HP CaLan 2010/3010 "
at reduced prices!
Call for details.

*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.

HP Cal.an 85%942A
Jor low cost FCC
video testing.

©1996 Hewlett-Packard Co. TMMIDS08.3/CT
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By Heather Fleming

Telecommunications reform:
What exactly does it mean?

nding more than 15
years of political wran-
gling among industry
players, President Clin-
ton signed into law Feb. 8 the
most sweeping rewrite of commu-
nications law since 1934. The
Telecommunications Act demolish-
es the “Berlin Wall on telecommu-
nications,” as Senate Commerce
Committee Chairman Ernest
Hollings (D-S.C.) put it, allowing

"The reform act is
anything but
one-sided in favor
of the cable
industry.”

Heather Fleming is the Washington
reporter for “Communications Today,”
a Phillips Business Information
newsletter that provides daily news on
the business of telecommunications.

the industry to “go forward to an
era, now of competition, rather
than monopoly.”

The crux of the legislation is
breaking up the local telephone

Established 1975

BTSC Stereo Generators

wTs28
“Call us for all your
BTSC Stereo requirements”

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

ATLANTA, GA ST.LOUIS, MO
800-962-5966 800-821-6800
770-594-8566 FAX 314-429-2401 FAX

OCALA, FL
800-922-9200
904-351-4403 FAX

.
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monopoly — and who better to do
it but cable companies, which al-
ready serve about 65% of Ameri-
can households today?

The legislation requires Bel
companies to face a facilities-

| based competitor providing resi-

dential and business service in
the local loop before allowing
them into the long distance mar-

| ket. To encourage cable companies
| to compete in the lucrative local

telephone market, the act loosens
their price controls, freeing up
capital.

The Telecommunications Act
maintains federal regulatory con-
trols on upper tier cable rates for
most subscribers until March
1999 and keeps federal regulatory
controls on basic cable rates.

Price regulations for small cable
operators are immediately lifted for
the upper tier and for those compa-
nies who only offered basic tier ser-
vice as of Dec. 31, 1994. A small op-
erator is defined as a company that
serves in the aggregate fewer than
1% of all subscribers in the U.S.
and is not affiliated with any com-
pany that has gross annual rev-
enues in the aggregate that exceed
$250 million.

The reform also sunsets the uni-
form rate structure requirement for
cable operators whose video pro-
gramming is facing “effective com-
petition.” Video programming of-

APRIL 1996 « COMMUNICATIONS TECHNOLOGY



SAVE  SAVE
SCIENTIFIC ATLANTA

REFURBISHED
6330

6350

Modulators

RECEIVERS
9640's
9630's
9500's
6650's
6680's
6600's
9610's

TULSAT

Sells & Repairs
RECEIVERS

TAPS
TRAPS

LINE GEAR

CONNECTORS

1605 E. Iola

Broken Arrow, Ok 74012

$139.00

HALFsz ver asSIS

THERMOSTAT CONTROLLED FAN

SAVES RACK SPACE

°“]]]m[[[m° VCIL PLUS

E 0 0 Chasis .,.,.,:'& ._....,,j
o “mmmmo x-"(’;'g“ ,:I

E o O Chosss wwﬁﬁm 3 007

TULSAT Sells & Repairs

Videociphers

IRD Card
or
Wedge

mos
REPAIRS
IN ONE

WEEK

mMosT
REPAIRS
$93.00

VCRS PLUS Upgrades & Exchanges

‘95 Average
Repair Charge

' wssan $100.00

BLONDER
TONGUE

The Standard Of Quality In TV Signal Distribution

Modulators
Processors
Pre-Amps
Receivers

800-331-5997

TULSAT

SAVE - SAVE

Videocilpher

White Label Wedge

Receiver

Drake 1240A
Refurbished

COMBO
S473

VvCll PLUS COMBO SE679

VCIl VCRS COMBO S$779

IRD’s
DRAKE 1240
$599

Regular Card

$799

Plus Card

WE SELL,
REPAIR &
PURCHASE

HEADEND &

LINE EQUIPMENT

918-251-2887

Fax 918-251-1138

Reader Service Number 44




fered on a per-channel or per-pro-
gram basis also is exempt from the
uniform rate structure requirement.

In addition to relaxing price con-
trols, cable companies also should be
pleased with a provision that grants
flexibility for mergers and joint ven-
tures between cable and telephone
companies in rural communities
where head-to-head competition is
unlikely to develop. But the reform
act is anything but one-sided in
favor of the cable industry. It lifts
the telephone companies’ prohibition
on offering video services in its ser-
vice area, setting them up to be a
formidable competitor with the cable
industry. They will be regulated ac-
cording to the way they provide
video programming (common carrier,
wireless or cable).

Telcos and cable companies also
can choose to be regulated as an
“open video system.” Two-thirds of
the channel capacity on the system
would be reserved for unaffiliated
video programming providers if de-
mand exceeds capacity.

The shakedown of the industry
has already begun. The most signif-

NMFHz A’W@

Established 1975

icant development as of this writing
was the announcement Feb. 28 that
US West Media Group would pay
$5.3 billion to buy Continental Ca-
blevision, the third largest cable
company in the United States. (See
“News” on page 10 for more de-
tails.) The acquisition gives US
West access to millions of homes
outside of the 14-state region where
its sister company, US West Com-
munications, provides local tele-
phone services.

Rich D’Amato, spokesman for
the National Cable Television Asso-
ciation, said the US West deal sig-
nifies the cable industry’s ability to
attract capital in a new environ-
ment where there is “regulatory
certainty.” Previously, cable opera-
tors had been forced to slash rates,
decreasing their cash flow and rais-
ing concerns among financial insti-
tutions that cable companies could
not accomplish some of their busi-
ness goals. The Telecommunica-
tions Act of 1996 puts these wor-
ries to rest.

Cable companies and telephone
companies each have unique con-

Superior
Satellite
Engineers

Satellite Antenna Systems (3.1, 3.7 & 4.5 meter)

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

ATLANTA, GA
800-962-5966

“Unique” Products For the 21st Century! /

C/KU « 2° spacing * 125Mph wind load °A2)EL Fixed & Horlzo;toﬂo;lzon Mm
“Call Us For All Your Satellite Antenna &
Multiple-Satellite Feed System Requirements”

ST.LOUIS, MO
800-821-6800
770-594-8566 FAX 314-429-2401 FAX  904-351-4403 FAX

OCALA, FL
800-922-9200

cerns as they consider entering each
others’ markets.

As Peter Price, President of Lib-
erty Cable Television, put it, cable
companies are “girded for battle”
with the telcos. “They have secured
themselves very well against com-
petition and have been doing that
continuously for a number of years,”
Price pointed out. On the other
hand, telcos have been “wearing a
competitive strait jacket” since the
beginning of the 20th century.

Cable companies also have an
advantage of having newer broad-
band coax cables in the ground,
compared to the copper of the telcos
that is considerably expensive to
maintain.

But telcos have advantages of
their own. They have lines going
into 99% of households in the coun-
try, name recognition, and an impec-
cable customer service reputation.
In addition, it will be much trickier
for cable companies to operate a
switched network than it will be for
telcos to offer video programming.

Who will come out on top is any-
body’s guess. CT

i )

=i

Crimp Pin Crimp Sleeve

Gold Center Contact Pin
Superior Cable Pull Strength
Use with Solid or Stranded Coax
Mates with any standard female F
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Find your signal leaks faster.

Super Plus gives you 4 times the
signal leak detection range of the
Trilithic Searcher Plus.

The Trilithic Super Plus leakage detec-
tor and channel tagging system
enable you to find leaks up to FOUR
TIMES farther away than other leak-
age receivers (including the industry
standard - our Searcher Plus]. The
high sensitivity of the Super Plus will
even lead you to the small leaks that
warn of potential signal ingress.

Like the Searcher Plus, the Super
Plus system uses a standard video
carrier for a test signal, but “tags” the

carrier with a special subcarrier.
Listening for this subcarrier, the
Super Plus responds only to your

video carrier. It tgnores ignition noise,

power line interference, and even
strong leaks fram overbuilt CATV
systems.

Call Trilithic taday and find out how
the Super Plus.zan help you find your
signal leaks faster and up to FOUR
TIMES farther away.
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R ERERE SYSTEMS |-

By Esteban Sandino and Corinna Murphy

High-speed data services
and HFC network availability

In December 1995, Rogers
Cablesystems in Canada launched
an Internet-access-over-cable
service in its 16,000-subscriber
Newmarket, Ontario, system under
the commercial name Rogers
WAVE. In this article, we will
focus on the service availability
statistics collected during the first
year of delivery of this service,
with particular emphasis on the
primary causes of hybrid fiber [coax
(HFC) network failures and their
effect on service availability targets.
We also will take a brief look at
the state of the current network
management process at Rogers,
planned improvements, and their
expected impact on current Rogers
WAVE service availability.

he provisioning of high-

speed data communica-

tions services over HFC

networks presents a
unique set of challenges to today’s
cable operators. Physical network
failures (including equipment and
plant failures) that prevent the
delivery of data services are detected
by cable data customers immediately.
This requires the definition and
implementation of procedures to
ensure the tracking and subsequent
prompt servicing of all physical
network failures and adherence to
strict control procedures for sched-
uling these maintenance and repair
activities during the times of lowest
customer activity to minimize ser-
vice interruptions.

Service availability targets
The goal for service availability
of Rogers WAVE is 99.9% after

Esteban Sandino, P. Eng., is manag-
er of Rogers Engineering’s WAVE and
Corinna Murphy is an engineering
technologist with the company.

Figure 1: INMS terminal display of trunk stations
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accounting for all service inter-
ruptions, or a maximum of 525.6
minutes of downtime per user per
year as stated in the Canadian
Cable Television Association’s
service quality guidelines. Even-
tually, the goal is to reach a
service availability level of 99.99%.
The key to achieving this target
is having a short mean time to
restore (MTTR) after a fault

is detected.

Service availability is determined
by the following:

* Physical network availability.
This is determined by the reliabil-
ity of the cable plant components,
their failure rates and MTTR of
the physical network.

* Service data network avail-
ability. This is determined by
the reliability of nontransport-
related network components,
such as Internet servers and data

Der chontin St

-----

c
2
Atun st

Hevhll RE

routers and their corresponding
MTTR.

The relative contribution to
the overall service availability is
apportioned to each of the previous
components as follows:

* 99.94% for HFC physical
network availability, or a maxi-
mum of 315.36 minutes of down-
time per user per year.

* 99.96% for data service net-
work availability, or a maximum
of 210.24 minutes of downtime
per user per year.

Technical Action Center

The WAVE Technical Action Cen-
ter (WTAC) was established with
the mandate to monitor continuous-
ly the status of all physical and data
network components. Such a man-
date included the following tasks:

* Problem alerting and downtime
notification.

30 JANUARY 1997 « COMMUNICATIONS TECHNOLOGY




"
P >

Imagine The
Possibilities Of
A Completely
Interactive
Cable System.
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The CyberSURFR cable modem
connects any computer system
running TCP/IP protocols to f

a cable distribution system et

for extremely high speed —
multimedia communications.

Cable Router provides the
interface between a hybrid
fiber/coax transmission
system and local and remote
TCP/IP networks. Residing in
a headend or central office, it
concentrates traffic from cable
modems and manages all data
communications bandwidth

in the HFC system.

Located at the subscriber
premises, the CAU bridges the
cable and separates the tele-
phony from video signals on
the downstream and injects
signals on the upstream.

Located at the cable headend,
the CCF provides a connection
between the local phone
switch and the cable system,
supporting both wired and
wireless cable telephony.

The OMC allows the cable
operator to manage and
maintain all elements and
functions of the system from
one centralized location.

Now You’re in The Loop.

An infinite source of new revenue
awaits you through Motorola’s
CableComm technology. Created by
the inexhaustible talents of Motorola’s
engineers, the CableComm system
will deliver the boundless potential of
telephony, high-speed data and video
phone services as well as the bounty
of all other infobahn applications.

Employing Motorola’s encyclopedic
knowledge of radio frequency tech-
nology, we designed a system that
overcomes the upstream noise ingress
inherent in the hybrid fiber/coax
infrastructure and takes full advantage
of HFC’s expanding capabilities. Making
it possible for you to offer both wired
and wireless cable telephony.

This CableComm system also
possesses an endless array of
additional features that make it a
total system solution. These include
low power dissipation, interactive
high-speed data products and robust
bandwidth management.

The possibilities are infinite. As
are the opportunities for growth and
new revenue. Now is the time for
system operators to make their move
and be prepared to deliver a com-
pletely interactive system to their
subscribers. Call Motorola today and
find out how the CableComm system
can help you win the battle for the
local loop.

http://www.mot.com/multimedia

3436 N. Kennicott, Arlington Heights, IL 60004
1-800-2WAY-HFC « 847-632-3409

—
(M) moToRroLA
- Multimedia Group
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By lljo Bedner and Daniel Pitt

Broadband data:
More than a cable modem

The following was adapted by the au-
thors from a paper presented at the
Society of Cable Telecommunications
Engineers 1996 Conference on Emerg-
ing Technologies.

he marriage of CATV net-
works and broadband
data promises new ser-
vices for subscribers and
new revenue for operators. Home
users are attractive customers for
broadband data services because they
are willing to spend significant sums
on these services. They spend thou-
sands of dollars on home computer
hardware and software, they often
view the Net and Web as educational

Ilja Bedner is a software engineer
at Hewlett-Packard’s Telecom
Platform Division and Daniel
Pitt is a research scientist at H-
P’s Laboratories. They can be
reached at their respective e-mail
addresses: ilja@cup.hp.com and
DPitt@hpl.hp.com.
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resources for their children, and their
employers frequently subsidize the
cost of home access to the office for
telecommuting.

The plethora of cable modems
demonstrated at the 1995 NCTA
show indicates the feasibility of carry-
ing high-speed data to homes over hy-
brid fiber/coax (HFC) cable plants.
With downstream link speeds in the
tens of Mb/s and upstream in the
Mb/s range (even shared), user-per-
ceived performance — response time
to keystrokes and downloads — im-
proves dramatically compared to dial-
up modems or even ISDN. But high-
speed link transport to the home, or
even through to the Internet, is not
enough.

There is a lot more to offering a
broadband data service than link
transport. Moving bits is only a
means to an end, the end being the of-
fering of local content services, plus
operational services such as configu-
ration, addressing, security, manage-
ment and billing. In our opinion, it is

A

the services that hold the real value
for subscribers and, therefore, for op-
erators.

An interactive broadband data sys-
tem based on Internet protocol (IP)
traffic operating over an HFC net-
work is feasible — one has been oper-
ational since July 1995 to subscribers
of Time Warner’s Paragon Cable in
Elmira, NY.

Data transport

The cable modem and signal con-
version system cooperate to move
data bidirectionally between the serv-
er complex and the customer premis-
es over a typical shared-medium HFC
network. Downstream traffic can fill
one or more 6 MHz channels (with 25-
30 Mb/s in each), according to the de-
mand and the acceptable level of con-
tention. Upstream data traffic needs
to fit in the 5-42 MHz band (unless a
high-split system is used), along with
upstream telephony and interactive
video traffic.

The main advantages of HFC are

Broadband
data delivery
systems (like
Time Warner's
Linerunner
on-line ser-
vice) have
captured the
cable indus-
try's collective
imagination.
But data de-
livery means
more than a
cable modem.
Also required
are data net-
working, re-
mote content
access, local
content provi-
sion and ser-
vice operation.



The final word in TDR
waveform storage.

Most TDR waveform memory
functions store only the section of
cable that is on-screen at the
moment; a snapshot of the current
display. Model 1205C with SUPER- \
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the inherent multiplexing at the
headend of all traffic for a fiber ser-
vice area over a single fiber port, and
the natural coexistence between data
services and other services when each
resides in its own set of 6 MHz chan-
nels; thus the interactive data traffic

gies, such as Ethernet, FDDI and
ATM.

Server complex

The server complex is the brain of
the interactive data service, whose na-
ture is determined by the applications

“This new pool of subscribers
perhaps is willing to pay a great deal
more than anyone pays today for even
the combination of hasi¢, enhanced and

pay-per-view services.”

does not interfere with broadcast TV.
The main disadvantages of HFC for
data are its need for security and its
multiple-access upstream channel,
which requires special framing, sig-
naling and timing. These functions,
plus modulation, are the main tasks
of the cable modem and signal conver-
sion system (SCS).

Within the customer premises, the
home computer attaches to the cable
modem via a 10BaseT Ethernet. Nu-
merous service problems are avoided
by not having the cable modem actu-
ally in the home computer, especially
when the cable modem is owned by
the operator, plus different types of
home computers can be accommodat-
ed via software.

Data network at the headend
The data network at the headend
routes packets between the access
network and the server complex, and
allows the server complex to support
one or many headends. The operator
can site the server complex in a head-
end or at another site connected to
one or more headends via high-speed
facilities such as SONET rings. The
design of the data network depends
tightly on the data capacity the opera-
tor wants to offer subscribers, in ei-
ther dedicated or shared channels.
Since almost 100% of the traffic is in-
dividually destined, there is no econo-
my to be gained by broadcasting. The
data service is inherently connection-
less, so once subscribers turn on their
cable modems and log on (i.e., become
authorized), they do not need to dial
up or establish connections, just send
packets. The data network relies on
LAN and packet switching technolo-

and features the operator chooses to
deploy on the servers. While the
servers are mainly business comput-
ers, operators would use these servers
differently than typical enterprises.
Operators need to support control of
the service for individual users rather
than for only their home computers.
They also wish to keep tabs on who is
logged in, or what capabilities users
are authorized to exercise.

The following servers comprise the
server complex:

e Application servers that provide
local services, such as local content, lo-
cally stored nonlocal content (such as
encyclopedias or national magazines),
Internet news and e-mail.

* Network servers that enable net-
work operation, such as naming, ad-
dress mapping, routing, client authen-
tication, encryption key management
and distributed computing environ-
ment services.

¢ Operational support servers for
support of billing, subscription man-
agement, and fault, performance and
configuration management for the
network, the systems and the applica-
tions.

¢ Fire walls to provide protected
access to the Internet.

¢ Corporate access servers to allow
telecommuters to connect to their of-
fices, and people in their offices to
reach the same services they would
from their homes, with appropriate
security and with compatibility with
the corporate network. In addition, a
data communication network enables
communication among the servers as
well as to the Internet and third-
party on-line service providers.

The server complex also contains

other components such as uninter-
ruptible power supplies, a printer to
generate work orders, a remote con-
sole device to allow control of the
servers in the event of a network out-
age, X-terminals to interact with ser-
vices, and local PCs on the access net-
work for interaction with the service.
Service downtime can be minimized if
every element in the system can be
replicated, and the data on the
servers is protected.

High-speed access

Client software in the home com-
puter allows the user to send and re-
ceive data via the cable modem and to
interact with the server complex and
its applications. Client software han-
dles the direct interaction with a sub-
scriber, and initiates and receives re-
quests to send and store information
to and from the respective server ap-
plications.

At a minimum, the broadband data
network enables higher speed access
to remote services that many people
currently reach using dial-up modems
or, if they are lucky, ISDN. When
speeds exceed those of ISDN by a fac-
tor of 100 and dial-up modems by
1,000, and applications are developed
to take advantage of such speeds, sub-
scribers will find themselves using
these services more and doing more
things with them, even given the sta-
tistical sharing of the bandwidth. At
present, the remote services consist of
the Internet and third-party on-line
service providers. Our server complex
allows operators to control sub-
scribers’ external access or to make it
transparent, and provides access con-
trol and encryption from the server
complex both to the subscribers and
to the external services.

Access from the server complex to
the Internet, on-line service providers
and remote management consists of
the internal data path and the exter-
nal transport links. For subscribers to
gain the full value of their high-speed
access network, the external links
must have sufficient capacity as well.
Alas, most on-line service providers
cannot yet support links to the server
complex at speeds beyond 1.5 Mb/s, so
the compelling value of the cable net-
work’s high speed is reduced. In the
meantime, full-speed local services
can be supported, including local in-
stantiation of a remote on-line service,
collocated with the server complex. —
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If your destiny as a multimedia professional is tied to the products

that serve you, let Centaur help you become a rising star.

Centaur is a full-featured MPEG encoding solution for the broadcast
and production professional desiring an easier approach to digital
video compression. Its highly efficient batch encoding system
works through a Graphical User Interface (GUI},

allowing material to run locally on the
encoder, or remotely across a network.
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Serving the community

Local services provide an operator
with the ability to tailor the service to
the local community and probably will
provide the key competitive advan-
tage. Remote-access services such as
file transfer protocol, telnet, e-mail
and World Wide Web are the services
most subscribers will sign up for ini-
tially. Subscriber retention, however,
likely will depend on true local ser-
vices, such as local bulletin boards,
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local commerce, local e-mail, involve-
ment with schools, libraries and gov-
ernment offices, and interactive
games. Operators must attract pro-
ducers of this content and perhaps
train them in its production.

Local content can reside entirely
within the application servers or at
local organizations linked to the serv-
er complex. We believe that the serv-
er complex described above is a solid
foundation for supporting many types
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of local services, including multime-
dia ones.

Network management

A key goal of the management so-
lution should be to allow a system ad-
ministrator to determine end-to-end
system performance from a single
management console accessible from
different locations such as the server
complex, the headend and a remote
network operation center.

System support may be one of the
most difficult, yet important, aspects
of providing a data system. All of the
technologies should work together to
provide a self-maintaining system.
The only time an administrator
should have to get involved is in plan-
ning additional deployments or
growth of existing deployments, or in
dealing with error events, which are
graphically presented on the opera-
tional support servers.

Billing

For a cable company, the most com-
mon billing model is a flat fee for
basic local service, and an additional
fee for Internet access. Another model
is billing on a service-by-service basis,
i.e., 5 cents per mail message, 10 cents
per megabyte of traffic, or 50 cents per
hour of connect time. Note that the
type of access network can affect the
billing model. For example, in HFC
the SCS maintains traffic metrics for
each modem, which allows an opera-
tor to bill for the amount of traffic,
whereas an ISDN switch maintains
the length of a connection, and hence
an operator can bill for connect time.

This new pool of subscribers per-
haps is willing to pay a great deal
more than anyone pays today for even
the combination of basic, enhanced
and pay-per-view services. The variety
of applications, all delivered at super-
high speeds, presents a compelling op-
portunity to the astute operator. Given
the cable industry’s historical strength
in content, adding this new type of
content seems a natural direction.

The first step is using a small por-
tion of cable spectrum for two-way
cable data to and from a cable modem
at a home computer. Yet a broadband
data service operated over a cable
network indeed consists of much
more than a cable modem. Also re-
quired are data networking, remote
content access, local content provision
and service operation. CT
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COMMERCIAL

INSERTION

By Alex Zavistovich

A word from our sponsor:
Digital /analog ad insertion trends

hen it comes to commer-
cial insertion, Bob Behar
has his hands full. Behar
is president of Hero Pro-
ductions, a full-service production
facility and international teleport
based in Medley, FL. Behar’s compa-
ny, which opened its doors in 1993,
provides commercial insertion for
satellite services and cable networks
in the United States and Latin
America. Hero Productions serves
programmers including GEMS Tele-
vision, the Travel Chan-
nel and the HTV music @
channel.

At four breaks per

hour, two minutes per Q
break, that’s some Q
Productions also has to

make sure that adver-

tising messages are appropri-
ately routed among domestic
and international feeds. For
example, GEMS is a three-
region feed: Latin America,
Argentina and U.S. domes-
tic. Insertions are different
for each region; the same
message could be targeted
to both American and Latin
American viewers, in Eng-
lish or Spanish.

For Behar, the answer was sim-
ple: Digital video servers, provided
by Virtual Recorders. It’s a massive
undertaking. “We run 22 video
servers with storage capacity of up

sixteen 30-second

spots per hour per
network Behar’s com-
pany has to keep

track of, depending on
the network. Besides do-
mestic insertions, Hero

Alex Zavistovich is senior editor of
Phillips Business Information’s
“Communications Technology.” He
can be reached at (301) 340-7788,
ext. 2134 in Potomac, MD.

to 48 hours on hard drive,” ex-
plained Behar. “We use them to
store all the interstitials and filler
material for the different clients we
serve.” The ad trafficking system for
the VR servers was written in-house
by Hero programmers.

Hero Productions is one of a
growing number of
companies 1

turning to dig-
ital technology
to provide
commercial
insertion.

for tape-based analog gear, the digi-
tal alternative has quickly taken
hold.

How quickly? According to John
Coulbourn, director of communica-
tions for the commercial insertion
vendor SeaChange Technology, more
than 60% of the market today is in
digital insertion technology. Cur-
rently, his company is serving some
2,000 channels; he expects that
number to double by next year.

SeaChange bases its insertion
equipment on

~ to manage
commercial data
| files and other
long forms of
video. This

past Novem-
ber, the com-
pany introduced the
Video Server 100.

From Behar’s per-
spective, digital com-
mercial insertion re-
quirements are rela-
tively simple. “We look
for reliability, quality
and backup.” In par-

These compa-
nies have de-
cided that hard-disk based storage,
coupled with trafficking software,
give them the flexibility they need
to provide specially tailored place-
ments for advertisers using cable
networks to deliver their messages.
While a market still exists among
small- to medium-sized operators

Gen Saye

ticular, backup is es-
sential. According to
Behar, “We look for
dual cache and pari-
ty drives, so that you
don’t lose the commer-
cial storage even if one
drive goes bad.”

Compression makes strides

The increasing acceptance of digi-
tal video servers for commercial in-
sertion can be attributed in part to
the strides made in compression
technology, which has made storage
affordable. Vela Research and Scien-
tific-Atlanta, for example, provide
MPEG video compression encoders
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and decoders to other vendors, who
incorporate the companies’ technolo-
gy in their video servers. According
to Rick Chile, Vela’s director of
sales, digital commercial insertion
has become virtually as cost-effec-
tive as using tape-based analog
methods. “All ad insertion vendors
are migrating from a tape format to
a server or computer format. The
quality is there now.”

Vela also markets its own video
server, the Perspective 2000. Con-
tent is stored on a disk array, and
RAID technology allows the drive
modules to be “hot swappable,” so if
a drive should go bad, a parity drive
would still be able to access that in-
formation. The bad drive then can
be rebuilt with information from the
parity drive. Each drive’s capacity is
4 Gbytes. Chile said there are three
ad insertion vendors that are devel-
oping systems around the server,
controlling it with their own admin-
istrative device.

Scientific-Atlanta is another firm
that provides video compression for
commercial insertion vendors. Chris
Brechin, S-A’'s manager for digital
storage and retrieval, said both
SeaChange Technology and Starnet
Development Inc. use S-A MPEG
encoders and decoders in their in-
sertion equipment.

Brechin noted that companies are
moving to MPEG-2 compression
technology to make video storage
more cost-effective. The next step,
Brechin said, “is to do true digital in-

sertion into a digital stream.” When
digital set-top boxes are in place in
the home, he said, a logical question
would be how to do an insertion in
the digital domain. Still, he conced-
ed, it may be three to five years be-
fore enough digital set-tops are in
place to address that question.
Vendors are turning to MPEG-2

”In four years,
there will not be
analog equipment
for anyone seri-
ous about doing

ad insertion.”

— Peter Martin, DEC

compression because it was designed
specifically to solve compression
problems for video, according to
Chris Bennett, product planning
manager for the video communica-
tions division of Hewlett-Packard.
“It allows us to pack a lot of chan-
nels in a single box.” H-P’s Broadcast
Video Server uses MPEG-2 compres-
sion, yielding maximum storage ca-
pacity of 40 to 50 hours of storage.
The company is working with a vari-
ety of other vendors, including Ala-

mar, Columbine and ProBell Soft-
ware, to provide user interface and
trafficking software for a complete
insertion system.

Scalability

The move toward MPEG-2 en-
coding is a clear trend among digi-
tal insertion vendors, agreed Bill
Robertson, vice president of engi-
neering and product development
for SDI. MPEG-1 was only a video
standard, he explained; MPEG-2 is
a more standardized way of han-
dling both audio and video. Robert-
son’s company manufactures the
SDI 1600, which comprises both
the server and user interface. SDI
also sells an ad trafficking package
with the product.

Of even greater importance to
customers than compression,
Robertson noted, is system scalabili-
ty. “Ad sales reps are getting more
requests for varying spot lengths —
everything from single spots to long-
form insertions,” he explained. That
requires flexibility in spot storage,
and maximum and minimum num-
ber of channels.

John Boland, vice president and
general manager of Texscan, con-
curred. He added, however, that the
main innovation leading to scalable
digital insertion equipment was the
server itself.

“The first generation of digital in-
sertion products was one PC per
channel,” Boland explained. “Server
technology is more effective and effi-
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® Problem isolation and escala-
tion to the appropriate technical
support group. For example, this
could mean having cable technicians
address physical cable network
problems and data analysts address
data network and server problems.

® Tracking and scheduling of
all network maintenance activities
such as cable upgrades and system
reconfigurations to minimize ser-
vice disruptions (change control).

» Tracking of all network fail-
ures and issuance of network
problem reports and recommenda-
tions to help meet established
service availability targets.

Troubleshooting tools

The main tools that WTAC
employs to detect, isolate and
track physical and data service
network problems are:

* Rogers integrated network
management system (INMS)
terminals. They perform the
following two functions: 1) they
monitor the data generated by each
of the status monitoring transpon-
ders (SMT) located in the coaxial
trunk amplifiers; and 2) they control
the reverse bridger switches at the
coaxial trunk level. Alarms are
automatically generated whenever
the operational levels of the trunk
amplifiers deviate from pre-set
thresholds. Figure 1 illustrates how
trunk station status is displayed on
an INMS terminal.

* A set of independently con-
trolled bridger switches in the 5-
18 MHz and 21-42 MHz return
bands. These allow for control
over which trunk or feeder areas
should feed reverse signals back
to the headend. This capability al-
lows for quick isolation of problem
feeder areas, and, in turn, expe-

Figure 2: Spectrum analyzer utility
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dites troubleshooting and service
restoration activities. In addition,
INMS terminals allow switching of
in-line 6 dB attenuators in the re-
verse path at the trunk level to
aid in the isolation of noise and
other interference originating from
the cable plant.

* Reverse noise monitoring
stations. These allow for remote
control of a spectrum analyzer
directly connected to the reverse
feed areas at the various WAVE
service headends. The spectrum
analyzer display at the headend is
available on a video display at the
WTAC for the continual monitor-
ing of reverse noise levels as illus-
trated in Figure 2.

* Simple network management
protocol (SNMP) stations. These
provide the monitoring and control
of SNMP devices, such as data

Figure 3: Newmarket 1996 HFC network availability

% Availability (49.54% Target)

routers, servers and the current
generation of Zenith’s cable
modems used to deliver Rogers
WAVE services.

* Cable modem management
utility. This provides remote control
of functions such as modem
frequency and power output
level settings.

HFC network availability

The Rogers WTAC has been
collecting service availability
statistics daily for Newmarket
since January 1996. Figure 3
illustrates the Rogers Newmarket
HFC network availability for the
period of January to October
1996. These statistics include all
instances of service interruptions
arising from the following sources:

* Network maintenance activi-
ties (both scheduled and unsched-
uled). For scheduled maintenance,
the maintenance window for
Rogers WAVE service is restricted
to Sundays between 2 and 6 a.m.
However, the related downtime is
still included in the calculation of
network availability.

* New plant construction activity.

* Headend and fiber related
equipment failures.

® Trunk and distribution failures.
No distinction is made at this time
between trunk-specific problems and
those arising from line extenders and
other distribution equipment. —
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cient. It’s much easier to network,
easier to write code for, and has
more fluid graphical user interface.”
With server technology, operators
can work not only with 30-second
spots, but longer form infomercials,
as well. Texscan’s server, the 3200
DS, is scalable from four channels,
and is based on Windows NT net-
working software.

In general, the commercial inser-
tion business is growing rapidly,
clamoring for a sales solution that’s
more efficient, easier to use, and
less costly to maintain. Peter
Moran, president of SkyConnect,
said his customers are emphasizing
system stability and an easy-to-use
front-end.

SkyConnect, primarily known as
a software company, is a value-
added reseller of the Mediaplex ad
insertion platform from Digital
Equipment Corp. The UNIX operat-
ing system uses Oracle with Win-
dows NT for data base management
to integrate into trafficking, and
recording and monitoring system
performance.

DEC’s Peter Martin, marketing
manager for video advertising sys-
tems, said selling the benefits of
digital commercial insertion to cable
operators is comparatively easy.
“You usually spend quite a bit of
time with customers to justify costs.
With this product, we haven’t had to
spend that kind of time. The bene-
fits are pretty clear to cable compa-
nies at the MSO level — or even the
individual budgeting level.”

Many customers are looking for
modularity, flexibility and “future-
proofing,” which is understandable,
considering the dollar value of their
investment, said Jerry Berger of
Sony. Berger is manager of video
server technology for Sony’s business
and professional products group.

“Customers want to be assured
that their capital investment allows
for new business opportunities,”
Berger explained. “They need to
know products can be expanded in
modular fashion. They’re looking for
interoperability with other systems
and other manufacturers’ devices.
Some have even asked for an end-
to-end digital transmission system
from program originator, through
commercial insertion and network-
ing to the customer’s home with all
signal managed and decoded at the

set-top box.” For these customers,
Sony offers the VideoStore multi-
channel video file server, paired
with the BitStream MPEG-2 en-
coder. The system operates under
software control, provides multiple
output streams via a network, and
allows for random and instant ac-
cess to any stored video data.
Channelmatic’s senior vice presi-
dent marketing and sales, Mike
Watson, said customers’ require-

ments for a flexible system boils
down to operating efficiency. “Oper-
ators want to manage the process
— whether ad insertion or content
playback — and do it efficiently.
They want reliable technology; they
can’t afford catastrophic failures
that will affect all channels. To that
end, Channelmatic has been work-
ing closely with Sony, combining its
Video Store product line with a new
front-end management and switch-
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ing system called the MVP (for
“managed video playback”).

Like Boland, Watson agreed that
video file servers have ushered in
wider acceptance of digital technolo-
gy. “Now that video file servers are
on the market, it changes the game.
Major cable players are looking at
digital commercial insertion and
making commitments to it.”

For Dave Elder, vice president of
marketing at Digital Video, a divi-
sion of Antec, this commitment
means “a rethinking of the way
(MSOs) approach the whole issue of
commercial insertion.” Digital
Video’s offering is called Digital
Video, a file server connected to a
proprietary decoding, monitoring
product that automatically inserts
the filed information into whatever
programming channel is selected.

“Customers are interested in
being able to upgrade the system,”
said Elder. “They are looking for
ways to expand or to fit multiple ap-
plications on one system.”

Multiuse applications
As video server technology devel-

Iz o

Established 1975

ops, and the per-minute cost of video
storage becomes more affordable, it
might be tempting to look at digital
technology as the basis for a multi-
use platform. Wouldn’t it be easy —
not to mention less expensive — to
have one system for commercial in-
sertion and near-video-on-demand
(NVOD)? The idea makes sense to
H-P’s Bennett.

“Just about any application that
you build tape decks for, a server
will eventually take over,” Bennett
said. “In applications where you
want to play the same thing more
than once, or move information from
one place to another, the advantages
of server-based technology are com-
pelling.” Peter Martin at DEC added
that video streaming has made pay-
per-view applications possible. “It’s
not always intuitively obvious to
cable companies, where independent
capital budgets are managed sepa-
rately by ad sales and programming
departments, that a single piece of
capital equipment can do both pay-
per-view and insertion functions.”

For the most part, however, in-
dustry observers cautioned against
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putting too many eggs in one bas-
ket. As SDI’s Bill Robertson said,
“It’s easy to think that once you
have a video server, you can do any-
thing with it.” Commercial insertion
and NVOD each has its own specif-
ic requirements, he noted; it doesn’t
necessarily make sense to put them
together. “Even with the largest
hard drives, we haven’t passed the
equation of cost per megabyte to
make NVOD affordable on video
services.”

John Boland at Texscan also ex-
pressed caution about integrating
commercial insertion and NVOD on
video servers as an all-in-one solu-
tion. For Boland, the more practical
advantage of digital technology is
that it is “scalable with respect to
interconnection among headends
and remote control site, and easier
to add inventory and channels.” At
Sony, Jerry Berger said he did note
a U.S. trend toward multiuse appli-
cations of digital technology. He has
heard customers inquire about the
flexibility of video servers, but does
not think they are gravitating to in-
tegrated applications as a trend.

In fact, some customers are skep-
tical about integrated functions.
Hero Productions’ Bob Behar said
such multiuse applications will not
work on file servers.

“First,” said Behar, “you have to
load the programming in real time.
If you’re going to load it in real
time, you might as well play it on
the air in real time. It’s a time-con-
suming process to load program-
ming, unless it’s a piece that is
played repeatedly.” Behar does use
disk-based video servers for his
HTV music channel. “It makes
sense in that case, but for movies or
programming that changes every

| day, it doesn’t make sense to dump

the video onto disk and then pull it
back up. Let the disk server do what
it does best: provide interstitial,
filler and commercial material.”

. Networking

One area that does make sense for
commercial insertion vendors to pur-
sue is networked operation via local
or wide area networks (LANs or
WANS). Cable’s advertising base is ex-
panding, which requires larger com-
mercial inventory, which in turn re-
quires larger storage capacity. The an-
swer, for Sony’s Berger, is WANs. —
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“Advertisers used to provide
their ads on video, then shipped
them to a destination headend
where they were copied and sent
out,” Berger said. “Now, companies
are deploying centralized encoding
facilities where analog videotape is
transferred to digital MPEG-2
then sent over a WAN of the cus-
tomer’s choice to multiple distant
locations.” This hub-and-spoke
arrangement for regionalized play-
back of commercials — or “zoning”
— is the next big thing for com-
mercial insertion over cable, Berg-
er maintained. It’s one area in
which cable operators have a dis-
tinct advantage over their broad-
cast counterparts.

Vela’s Rick Chile agreed. “There’s
business potential in having LANs
or WANs encoding your content at a
single location, then transmitting it
over a high-speed network to a
cable headend property for local
playback.”

Open systems and networked sys-
tems are coming trends, added H-P’s
Chris Bennett. “Networking gives
you more zoning and control op-
tions,” he said, “but it comes with its
own host of new problems.” To by-
pass some of the problems inherent
in networks users can opt not to
hook into the Internet — but then,
Bennett pointed out, they will be
missing out on some new benefits.

The future of analog

So if the industry is turning to
digital technology for commercial in-
sertion, where does that put analog
products? While most industry ob-
servers agree that the manufactur-
ing of analog equipment may be
phased out over the next five years,
some maintain that the analog op-
tion remains attractive for smaller
operators who might not be able to
afford digital technology.

Bob Hall, vice president of sales
for Ad Systems, the Salt Lake City-
based subsidiary of SkyConnect,
said the trend toward digital hasn’t
drastically affected sales of their
analog-based products. Ad Systems
manufactures a line of insertion
gear including the Ad Lieutenant
(four-channel, one VCR), the Ad
Commander (four-channel, four-
VCR), and the Ad Admiral (a full-
spot random system). The company
is devoted to mid- to lower-sized

cable systems of 1,200 to 30,000
households.

“These size systems don’t see a
future in digital right away,” said
Hall. “That’s primarily because of
cost, but also because some of these
systems serve clusters of homes,
which makes complete transition to
digital infeasible.” Hall said Ad Sys-
tems saw level sales this year, de-
spite the number of digital systems
sold.

According to Digital Video’s
Dave Elder, “There’s still a place for
analog systems. In less densely
populated areas it may not make
sense for smaller cable operators to
migrate to the digital system.”
Elder pointed out that larger MSOs
are reselling their older analog
equipment to smaller facilities
around the country. In time, howev-
er, as the price of digital systems
comes down, analog will claim a
smaller percentage of the market-
place, he maintained.

For Chris Brechin at S-A, that
time is still a long way off. “In the
U.S., we hold onto a TV set for at
least 10 years. Those sets will re-
quire analog services,” he said.
“Even as digital set-tops are intro-
duced into the home, remaining TV
sets in the home will still require
analog channels, and analog ser-
vices, and therefore analog inser-
tion. Servers will have to provide
both analog and digital services, at
least initially. Cable operators can’t
afford to buy one server for each
service.”

Texscan’s John Boland noted
that his company recently intro-
duced a new generation analog sys-
tem, the multichannel Prizm. Texs-
can continues to ship analog sys-
tems, Boland said, although he

noted that the technology is begin-
ning to be pushed down to sec-
ondary markets, with other used
equipment.

Not all insiders acknowledge a
trend toward reselling analog prod-
uct. SDI’s Bill Robertson said he
sees more operators removing the
analog gear from service, rather
than reselling it. “Maintenance
costs of analog are difficult to bear
regardless of the size of the sys-
tem,” Robertson explained. “Also,
tape decks used in analog systems
are getting long in the tooth; it’s dif-
ficult to find parts.” Still, he ac-
knowledged, “If you’re going to
transport video, tape is still the best
medium for now.” Peter Martin of
DEC noted that while some small
headends may for the moment move
to analog systems, “in four years,
there will not be analog equipment
for anyone serious about doing ad
insertion. Maintenance costs of
keeping up analog systems will lead
people to switch to digital systems,
as digital technology drops in price.”

When those prices finally come
in line with operators’ budgets,
SkyConnect’s Peter Moran said, op-
erators will have to change the way
they think about commercial inser-
tion. “How are you going to have a
25-home node and be able to do the
insertion without digital technolo-
gy?” he asked. What’s more, the ef-
ficiencies afforded by digital tech-
nology, especially flexibility in zon-
ing, will cause a paradigm shift to-
ward digital insertion in the cable
industry, he said, “not because
you’re replacing tape decks, but be-
cause you've removed so many of
the obstacles that have caused
somewhat retarded revenue growth
in the industry.” €T
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By Edward J. McGrath

Transmission of digital ads

igital insertion of local
cable advertising has
quickly emerged as a
powerful tool for cable op-
erators. It is the first practical ap-
plication that captures the promise
of digital video, and is a portent of
the potential of many other new ap-
plications. Cable operators can easi-
ly realize the operational savings —
and, more importantly, the new rev-
enue opportunities — that this tech-
nology brings. Industry experts ex-
pect digital insertion to sweep the
market in the next five years.

As cable operators quickly em-
brace digital advertising, it is impor-
tant to understand the integral role
that data networks play in captur-
ing its full potential. This article
outlines the different network op-
tions available and addresses the is-
sues that engineers and general
managers should consider in the im-
plementation of their data net-
works.

Data decisions

Deciding on an appropriate com-
munication infrastructure is as
much a business issue as a technical
one. Several prominent trends or
considerations factor into cable ad-
vertisers’ data network decisions.
One major influence is the trend to-
ward consolidation within the cable
industry. There is much jockeying of
operator ownership as MSOs acquire
smaller operations and trade proper-
ties, striving to increase their cover-
age in particular markets. In addi-
tion, the desire to cut costs and gain
efficiencies as well as to further re-
fine advertising delivery areas into
smaller zones (ZIP code zoning) is
leading consolidation of several
headends in into “superheadends.”

Another influence arises from
telecommunications legislation and
the provision of new services, once

Edward McGrath is vice president
of engineering and chief technology
officer of SeaChange Technology,
Inc., in Concord, MA.

strictly the domain of telephony
providers. As operators gear up for
these services and accumulate more
fiber, the increased bandwidth
and/or communication infrastruc-
ture poses new opportunities.

headends. Five common configura-
tion types are in use today. The first
is the “consolidated configuration.”
in which the master control center
(ad sales operation) and the head-
end share the same location. In this

“Industry experts expect digital
insertion to sweep the market in the
next five years.”

Finally, there is often the need to
provide data communications net-
works for internal administration
and operational control intercon-
necting sites in a region. Together,
these business factors as well as the
technical requirements described
later form a basis for network con-
siderations.

Five site configuration types

A primary consideration in estab-
lishing an ad insertion system is the
physical location of the ad sales of-
fice and the insertion locations or

scenario, video libraries (ads) are
easily transmitted as data over local
area networks (LANSs). The practical
networks for this configuration in-
clude Ethernet, Fast Ethernet and
FDDI (fiber distributed data inter-
face). Time Warner’s Manhattan site
provides a good example of this type
of configuration, which is practical
given the lack of real estate and
consolidated population there.

The second configuration type
consists of a master control site and
geographically distributed head-
ends. This is a common configura-

Ad insertion system architecture
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However, drop-related problems
have been excluded from this
analysis.

* Power failures affecting both
trunk and distribution that result
in service downtime.

* Reverse noise. This source of
service interruption includes all
impulse and ingress-related
events that result in the degrada-
tion of the service.

For the purposes of performing
network availability calculations,
each episode of network downtime
has been normalized to the total
cable subscriber base in Newmarket
of 16,000. Individual downtimes are
multiplied by the number of cus-
tomers affected and divided by the
total cable subscriber base. Total
downtime for any period is the sum
of normalized downtimes for the
measurement period. HFC network
availability is then given by the
total time in the measurement period
less the sum of normalized down-
times for the same period. It is
expressed as a percentage of the
total time.

Figure 3 on page 31 indicates
HFC network availability ranging
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from a low of 99.13% in March
(i.e., 390 minutes of downtime) to
a high of 100% in May. The major
contributor to the March figure is
maintenance activities that re-
sulted in a network downtime of
250 minutes. From Figure 3 on

| page 31, the year-to-date HFC

network availability is 99.79%, or
a total normalized downtime of

| 1,094 minutes. This exceeds the

maximum allowable downtime of
315.36 minutes required to ensure
99.94% availability.

Network downtime

What are the sources of net-
work downtime and how can they
be minimized? Figure 4 illustrates
the relative contributions to HFC
network unabailability from all of
the sources previously mentioned.

Overall, maintenance activities
account for 21% of all incidents

| resulting in network downtime.

Other major contributors are
trunk and distribution problems

| (24%), power outages (22%), and

excessive reverse noise levels
caused by ingress and impulse
noise events (15%). —
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tion and may utilize several types of
data networks, depending on the
number of headends, their geo-

| graphical separation and the avail-

ability of fiber or telco data services
between them. T-1 lines currently
are the most common solution pro-
viding an economical balance be-
tween cost and bandwidth. Where
private fiber is available, extended
LANSs using a cable company’s ex-
isting fiber is another alternative.
Ethernet, Fast Ethernet and FDDI
over single-mode fiber are relatively
low-cost in terms of hardware but
expensive in terms of fiber usage.
For operators with fiber but multi-
ple data applications, a private wide
area network (WAN) can serve
many purposes including the inter-

| nal data communications require-

ments, local access and data com-
munications services.

A SONET-ATM ring connecting
distributed headends can provide
significant capacity for ad distribu-
tion, and can provide capacity for
other applications as well. In Boston,
Continental is running a heavily
zoned operation distributing spots
over an ATM network connecting
several widely-distributed headends.

The third configuration type is
the superheadend. This configura-
tion is becoming increasingly com-
mon. It provides the advantages of
equipment consolidation while still
permitting ad zoning. In this sce-
nario, much of the operation of a re-
mote headend is consolidated in a
central location. Satellite dishes, re-

| ceivers and ad insertion systems

| are required in only the central con-
| trol site. With the ad insertion sys-

| tem residing at the superheadend

| there is no need for control and in-

sertion data to be transmitted back
and forth from the headends. In-
stead, this option relies on fiber to
distribute the network program-
ming, complete with local advertis-
ing, to the various headends for re-
transmission. Time Warner Albany
is an example of a small superhead-
end. It has three zones, each with
10 channels of insertion, emanating
from a single location.

Sometimes headend sites cannot

| be connected to the master control

center, due to cost, geographical
constraints or because there are too
few subscribers to justify the net-
work investment. These remote

headends comprise the fourth type
of configuration. In this case, the
headends stand isolated. The digi-
tized spots are delivered manually
on digital tape or writable CDs.
Scheduling, verification and man-
agement control use standard dial-
up telephone lines.

Although the delivery method
seems like a step back to the days
of analog insertion, the automated
digital system still provides video
quality, operational and scheduling
advantages that cannot be achieved
with tape decks, and requires far
less space in the headend. Cable
Adcom in Hershey, PA, has six dis-
connected headends and derives sig-
nificant benefits from its digital in-
sertion systems.

Finally, the fifth configuration is
the hybrid, a mix of headend config-
urations and data networks. This is
the configuration type for cable op-
erations that do not fit neatly into
the other categories and require a
different solution. TCI’s Pittsburgh
site is a good example of this. It has
10 zones in a superheadend con-
nected by a fiber backbone running
FDDI and four more sites linked by
T-1 or cable modem.

Network load considerations
To evaluate data network alter-
natives, it is essential to address
the advertising load requirements
of the ad insertion system. The pri-
mary question is: How much net-
work bandwidth is required? To
begin to answer this, the advertis-
ing load must be considered. This is
a function of the number of unique
ads required, how often they change
and the length of the ads. Some
cable operators maintain a high
“churn rate,” or frequency of ad
turnover, as a result of their ad
sales strategy. The length of the
commercial video can range from
15-second clips, five-minute “Head-
line News” (local edition) program-
ming, to 30-minute infomercials.
Additionally, the advertising load is
dependent on the importance of quick-
ly inserting last-minute spots. Net-
worked digital insertion systems per-
mit ad sales to better target politi-
cians, retailers and others that depend
on responsive messages to immediate
situations and business opportunities.
Often, it is incumbent on the data net-
work to meet this requirement. —
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Finally, the load on the network
depends on the amount of storage
available at the point of insertion.
For example, consider the two ex-
tremes. In one case, all of the ac-
tive ads reside at each headend lo-
cation and only the new ads are
moved over the data network. The
downside to this is the cost of
storage, which today is approxi-
mately $20 per 30-second ad. The
other extreme is one in which
there is no storage at the headend
and every ad needs to move down
the network.

For most sites, a few hours to a
day’s worth of ads residing at the
headend is a good compromise in
the storage/bandwidth trade-off.
These stored ads mitigate the need
for constant video traffic from the
control center and allow operators
to make bandwidth trade-offs. Vast
storage capacity permits the inser-
tion system to store thousands of
ads and permits many networks to
devote more time to the trans-
portation of new ads. Alternatively,
some operators with fast, high-
transport networks can maintain

Q\O

Established 1975

the bulk of their storage at the
master control center. Clearly, the
storage capacity influences net-
work decisions.

Technical dimension

A clear understanding of the dif-
ferent network capabilities and the
digital systems’ requirements is im-
perative. Some digital insertion sys-
tems can support any of the various
network topologies and permit oper-
ators flexibility in choosing their
network type. For a typical ad inser-
tion see the figure on page 46.

Telco-provided data services range
from 56 kbps to ISDN at 128 kbps, to
T-1/E-1 at 1.5-2 Mbps. T-1 connections
can take a variety of forms, including
point-to-point service, frame relay,
etc. Telco-provided services above T-1
quickly become cost-prohibitive. To
get above T-1, most operations use
their own fiber. Whether it’s a pri-
vate, multipurpose high-speed data
network or a single-purpose extended
LAN, the final decision rests on the
financial considerations.

With existing fiber and a modest
equipment investment (that is, ap-
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proximately $10,000), operators are
able to run Ethernet at 10 Mbps.
When practical — and with invest-
ments of hundreds of thousands of
dollars — ATM networks can pro-
vide bandwidth of 150 Mbps and
can serve multiple purposes. Broad-
band modems can provide network
connectivity at Ethernet speeds at
the cost of two 6 MHz channels in a
fiber broadband connection.

As a rule of thumb, most cable
operations are running their ads at
8 Mbps to achieve Beta SP quality.
MPEG data encoding techniques
provide an optimum balance be-
tween video quality and data com-
pression. The time it takes to move
a spot over the network depends
on several factors. A 10 Mbps Eth-
ernet network typically will not
move a spot in fewer than 30 sec-
onds. In fact, the effect of other
network limitations may cause the
transfer rate to be reduced by a
factor of two.

The three variables to consider in
selecting a transmission system in-
clude: 1) overhead in packetizing
and addressing the spot for transfer;
2) the bandwidth available over the
WAN network connection; and 3)
load on the LAN and servers (com-
puters) at each end of the WAN.

Physical considerations

One of the most obvious points of
consideration is the distance between
sites. This plays a role in cost and
practicality. For extended LANs and
private WANSs, intersite distances of
30-50 kilometers can be accommo-
dated using moderate cost 1,300 nm
laser equipment. Larger distances
can be accommodated with repeaters
or more expensive 1,550 nm gear.

As the industry positions for the
ongoing digital revolution, digital
ad insertion is providing new busi-
ness opportunities today. By encod-
ing advertisements into bits, the

| complex systems are simplifying

the insertion of ads onto multiple
channels over various zones. The
digital systems are part of cables
growing preeminence in technology
application. Increasingly, advanced
data networks are being deployed
to harness the power of digital in-
formation. The carefully planned
networks of cable operators are pro-
viding new benefits and positioning
them for the future. CT
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AR C O MPRESSION

By Arun Ramaswamy

MPEG for video compression

ideo, computer and
telecommunication appli-
cations increasingly are
being integrated on a sin-
gle platform. This requires the signal
to be scalable, platform-independent
and to provide hooks for interactivity
and editing. It also must be robust
and error-resilient. Analog video sig-
nals, unfortunately, fail to address
these requirements. Moreover, the
quality of the analog signal deterio-
rates with multiple reproductions.

Going digital not only eliminates
most of these problems but also
opens the door to a whole range of
sophisticated processing techniques.
The migration to digital has been ac-
companied by an evolution of stan-
dards. CCIR Recommendation 601
defines the standard for the TV in-
dustry while VESA is for the com-
puter industry.

Although digital video addresses
most of the drawbacks of its analog
counterpart, it too has its share of
bottlenecks. For example, digital
video has huge bandwidth require-
ments. In spite of being digital, it
still needs to be stored on magnetic
tapes.

Consider a CCIR Rec 601, 720 x
485, video signal at a frame rate of
30 Hz. Assuming a 24 bits/pixel reso-
lution, the requirements are approx-
imately 250 Mbps. For a two-hour
movie, the storage requirement
would translate to an astronomical
225 Gbytes! Such a number poses a
serious problem for the slower com-
munication channels and computer
buses, and is quite impractical for
most multimedia, computer or
telecommunication applications.

The logical solution to this prob-
lem is digital compression. Compres-
sion aims at lowering the total num-
ber of parameters required to repre-
sent the signal while maintaining
perceptually good quality. These pa-
rameters are then coded either for
storage or transmission.

Arun Ramaswamy is a scientist for
Vela Research, in St. Petersburg, FL.

If in the compression process all
the information is conveyed using
the subset of parameters, the com-
pression is called “lossless.” On the
other hand, if less than the complete
information is conveyed, it is termed
“lossy.”

It is important to recognize the
different redundancies in video sig-
nal data: spatial, temporal, psycho-
visual and coding. Spatial redundan-
cy occurs because neighboring pixels
in each individual frame of a video
signal are related — in other words,
have some degree of correlation. The
pixels in consecutive frames of a sig-
nal also are correlated, leading to
substantial temporal redundancy.

The human visual system does
not treat all visual information
equally. This leads to psychovisual
redundancy. For example, the eye
perceives changes to a greater ex-
tent in luminance than in chromi-
nance. The eye also is less sensitive
to high frequencies. So, a more
meaningful criterion is to study how
the human eye and brain really per-
ceive an image as opposed to the ac-
tual intensity value of the pixels. Fi-
nally, not all parameters occur with
the same probability in an image.
They would not require an equal
number of bits to code them, leading
to coding redundancy. For any com-
pression algorithm to be effective, it
must exploit these redundancies.

Several compression standards
have emerged to address diverse ap-
plications at various bit rates. For
example, CCITT Recommendation
H.261, also known as the p x 64
standard, has emerged for videocon-
ferencing. Another example comes
from the Moving Pictures Experts
Group, a joint committee of the In-
ternational Standardization Organi-
zation and International Elec-
trotechnical Commission. The com-
mittee has been responsible for
MPEG-1 and MPEG-2 standards
and is developing MPEG-4.

MPEG standards are generic and
universal in the sense that they
merely specify a compressed bit

stream syntax. This unambiguously
defines the decompression process.
The standard, however, does leave
room for smart implementations of
the encoder, compression algorithm
and the decoder.

There are three main parts of the
MPEG-1 and MPEG-2 specifications:
systems, video and audio. The video
part defines the syntax and seman-
tics of the compressed video bit
stream. The audio part defines the
same for the audio bit stream, while
the systems part addresses the prob-
lem of multiplexing the audio and
video streams into a single system
stream with all the necessary timing
information. Timing information is
necessary to synchronize the play-
back of the stream by the decoder
without any overflow and underflow
of the decoder buffers.

MPEG-2 consists of a fourth part
called DSMCC, which defines a set
of protocols for the retrieval and
storage of MPEG data from and to a
digital storage medium.

At the highest level of the hierar-
chy, the video bit stream consists of
video sequences. MPEG-1 allows for
only progressive sequences, while
MPEG-2 allows for both progressive
and interlaced sequences. Each video
sequence consists of a variable num-
ber of groups of pictures (GOP). A
GOP contains a variable number of
pictures. A picture can either be a
frame picture or a field picture.

In a frame picture, the two fields
are coded together to form a frame,
while field picture is a coded version
of an individual field. Pictures can
be either of frame-type or field-type
in MPEG-2; MPEG-1 allows only
frame pictures. Mathematically, each
picture is really a union of the pixel
values of three pixel matrices: one
luminance and two chrominance
components.

Because the human eye is not
very sensitive to the chroma region
changes as compared to the lumi-
nance region, chroma matrices are
usually decimated or reduced in size
by a factor of two in both the hori-
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We really aim to please our subs,
so we shoot the lines every three months.”

— P. “Taz" Bartlett
Technical Operations Manager, Harron Cable, New York Region

“Every quarter we test our fiber optic COAX system and compare current
trace signatures to the originals to spot problems before our subs view
them. We're shooting Laser Precision’s mainframe and Mini-OTDRs, which
let us pinpoint faults, too.

“Their OTDRs help us prevent and solve problems—real fast. Once, after
we got a loss-of-signal indication, our repair crew was at a customer’s
burning house before the firemen put out the blaze!”

Harron looks like heroes to their subs.

Harron Cable, an MSO, is unbelievably dedicated to customer
service. When they recently rebuilt their entire Utica, NY system, every-
thing was state-of-the-art—including their fiber optic test equipment.

“I couldn’t imagine running a quality cable company without

Laser Precision OTDRs,” added Bartlett.

.\l For over two decades we've made nothing but fiber optic cable
/ test equipment to help the CATV industry look good. Literally.
) To learn how we can help you, please call or write today.

Q\" Nettest

Iaser precision division

Wer're easy to work with.
109 N Genesee St., Utica, NY 13502 315/797-4449 or 1-800/443 ~-6154 rax 315/793-4038

Reader Service Number 94
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zontal and vertical directions. So,
there are one-fourth the number of
chrominance pixels to process as

there are luminance pixels. This for-

mat, referred as 4:2:0 format, is em-
ployed in MPEG-1. MPEG-2 allows

for either no decimation or only hor-

izontal decimation of the chroma
component. These two formats are
referred to as 4:4:4 and 4:2:2 for-
mats, respectively.

Pictures can be categorized into
three main types based on their
compression schemes: [ or intra pic-

tures; P or predicted pictures; and B

or bidirectional pictures. I pictures

are coded by themselves. The coding

technique for these pictures falls in
the category of transform coding.
Each picture is divided into 8 x 8

nonoverlapping pixel blocks. Four of
these blocks are arranged into a big-

ger block of size 16 x 16 (a mac-
roblock).

A discrete cosine transform
(DCT) is applied to each 8 x 8 block
individually. The transform exploits
the spatial correlation of the pixels
by converting them to a set of inde-
pendent coefficients. Low-frequency

Ml'b Q\OQ\LS

Established 1975

coefficients contain more energy
than high-frequency ones. These co-
efficients are quantized with a quan-
tization matrix. This process allows
the high-energy, low-frequency coef-
ficients to be coded with a greater
number of bits, while using fewer or
zero bits for the high-frequency, low-
energy coefficients.

High-frequency coefficients can
be dropped because the eye lacks
the ability to detect high-frequency
changes. Retaining only a subset of
the coefficients reduces the total
number of parameters needed for
representation by a substantial
amount. The process is identical for
the luminance and the chrominance
pixel blocks. However, since the
human visual sensitivity to the lu-
minance and chroma varies, the
quantization matrices for the two
differ. The quantization process also
helps in rate control, allowing the
encoder to output bit streams at a
specified bit rate.

DCT coefficients are coded em-
ploying a combination of two special
coding schemes: Run length and
Huffman. The coefficients are

Standard

Communications
SATELLITE & BROADBAND

PRODUCTS DIVISION

Agile Satellite
Receivers & Modulators

IRD-1M & IRD SC-M

TVM-450L & SCM470

“Call us for all your
channel addition requirements”

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

ATLANTA, GA ST.LOUIS, MO
800-962-5966 800-821-6800
770-594-8566 FAX 314-429-2401 FAX

OCALA, FL
800-922-9200
904-351-4403 FAX

\ “Unique” Products For the 21st Century! /

Reader Service Number 222

scanned in a zigzag pattern to cre-
ate a one-dimensional sequence.
MPEG-2 can additionally provide a
different scan pattern. The resulting
sequence usually contains a large
number of zeros due to the lowpass
nature of the DCT spectrum and the
quantization process.

Each nonzero coefficient is associ-
ated with a pair of pointers. The
first pointer is the coefficient’s posi-
tion in the block, indicated by the
number of zeros between itself and
the previous nonzero coefficient. The
second pointer is its coefficient
value. Based on these two pointers,
it is allotted a variable length code
from a lookup table. This is done in
a manner so that a highly probable
combination gets a code with fewer
bits, while the unlikely ones get
longer codes.

Adopting this lossless coding
technique, the total number of bits
is kept down. However, since spatial
redundancy is limited, the I pictures
provide only moderate compression.
These pictures provide important
hooks for random access into the
digital bit stream for editing pur-
poses. The frequency of I pictures is
normally once every 12 to 15
frames.

The P and B pictures are where
MPEG derives its maximum com-
pression efficiency. It does that by
using motion compensation (MC)
based prediction, which exploits the
temporal redundancy. Because

| frames are closely related, it is as-

sumed that a current picture can be
modeled as a translation of the pic-
ture at a previous time. It is possi-
ble then to accurately represent or
“predict” the data of one frame
based on the data of a previous

| frame, provided the translation is
| estimated.

The process of prediction helps in
the reduction of bits by a huge
amount. In P pictures, each 16 x 16
sized macroblock is predicted from a
macroblock of a previously encoded
I picture. Because frames are snap-

| shots in time of a moving object, the

macroblocks in the two frames may
not correspond to the same spatial
location. Hence, a search is conduct-
ed in the I frame to find the mac-
roblock that most closely matches
the macroblock under consideration

(Continued on page 84)
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We're More Than Ready
To Get Out Of The Office.

Everything we know about central office

In addition, since we know how important
equipment has been thrown out of the window,

I and put right into our brand new

line of outside plant enclosures.

on-time installation of enclosures can be, we
ship many orders on the same or next day,
and maintain a nationwide distribution netwark.

They're designed for quick For more information about our outside

installatian, easy maintenance and plant enclosures, just
long life; they include everything call 919-575-6426.

from swing out racks and AC You'll learn everything
wiring to battery compartments  that you'll ever need

and heat exchangers; they're designed to

meet Bellcore TA-NWT-00487; and they can

to know about the ins

and outs of Newton

be custom manufactured to fit any application. enclosures.

VISIT US AT THE CABLING THE WORKPLACE
EXPOSITION, BOOTH 30

INSTRUMENT COMPANY, INC.

"Ria-
Made Right When You Need It.

111 East “A" Street, Butner, NC 27509-2426 s Phone {919) 575-6426 = Fax [818) 575-4708

Reader Service Number 8
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AN QUALITY -

By Glyn Bostick, Ronald E. Mohar, and Vince Cupples

Suppressing DPlI — Part 3

This is the last in a three-part series
that examines the problem of direct
pickup interference (DPI/DPU). Part 1
ran in December 1995 and Part 2 ran
in February 1996.

ost of the symptoms of DPI

also are symptoms of other

problems. Assuming that

the problem is not emanat-
ing from the distribution system, there
are a number of other problems (at the
subscriber installation) that can pro-
duce DPI-like symptoms. Compound
problems are entirely possible.
Chances are good that any equipment
defects will complicate DPI in strong
ambient RF fields. When a converter
box test produces a complete solution
(Possibility 3) pure DPI is indicated.
However, if a converter box test pro-
duces an improvement (but not a com-
plete solution) one can suspect a com-
pound problem (Possibility 1).

A number of component problems
at the subscriber installation should be
checked. Poor grounds, high-resistance
grounds, bad connectors, damaged con-
nectors, defective splitters or damaged
shields can cause DPI-like symptoms.
Ground bonds that are acceptable at
power line frequencies can sometimes
be high-resistance bonds at VHF.

Coaxial shielding can range from
53% to 95% depending on cable quali-
ty. The coaxial jumper cables usually
supplied with TV sets and VCRs are
notoriously poor. Many of the intercon-
necting cables sold in retail outlets are
equally poor. They usually have inex-
pensive “push-on” connectors and uti-
lize coax with minimum shielding.
Complex subscriber setups with sever-

Glyn Bostick is executive vice presi-
dent of Communications & Energy
Corp. In 1967 he founded Microwave
Filter Co. He later sold his interest
in the firm and founded CEC.

Ronald E. Mohar is CEC’s direc-
tor of technical publishing.

Vince Cupples is a senior applica-
tions engineer with CEC.

The authors can be reached at
(315) 452-0709.
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al VCRs, poorly shielded (plastic) A/B
switches, distribution amplifiers, and a
variety of interconnecting cables fre-
quently have many ground-loops.! It is
wise to simplify a complex setup be-
fore troubleshooting.

Remedies

Six different remedies have been
used on pure DPI. Although most of
these have proven effective at some
time, few if any of them work when ap-
plied indiscriminately to any interfer-
ence problem. Let’s take a look at each.

® TV receivers: Using a receiver
with more selectivity, more shielding,
and balanced input circuits could help
remedy certain specific problems pro-
vided that such a receiver can be
found. Unfortunately, few subscribers
will buy a new TV set or VCR to solve
a problem that they consider the fault
of the cable operator. Further, virtually
all of the TV receivers currently being
made have the same problem.

¢ Set-top converters: Because most
set-top converters have tuners capable

Figure 1: Cooxiol shield filter installation

"
Coaxiol shield filtey ———m L

|

verter is provided free, this of course
pushes up costs for the system opera-
tor. Further, under the right circum-
stances, DPI can occasionally occur
even in installations that use a con-
verter. VCRs and converters output on
either Ch. 3 or 4. In an installation in
close proximity to a TV transmitter,
the receiver could still pick up inter-
ference. Such DPI involves either co-
channel ingress or adjacent channel
ingress on either Ch. 3 or 4.

e Ferrite beads: Some technicians
have used ferrite beads to remedy
DPI. The beads are taped onto the
coaxial input cable. This represented
the first attempt to add inductance to
the coaxial shield. In theory, additional
shield inductance should help. In some
circumstances ferrite beads have been
useful. However, some cable installers
report never being able to make them
work. One of the difficulties is that
you have to keep adding them to de-
termine the right amount of induc-
tance needed. Another difficulty is
that some subscribers perceive them

l Subscriber
! e =0 0O TV set

Finch jumper

TV installation

Coaxial shield filter

! Substriber
Jinch jumper

V(R installation

of discriminating against common-
mode interference, DPI seldom occurs
when converters are used. However,
installation of an otherwise unneces-
sary set-top box totally defeats the
purpose of “cable-compatible” re-
ceivers. Few subscriber are likely to
pay additional rental fees for a box
that makes some of the functions on
their receiver irrelevant. If the con-

T

V(R

High-quality

coaxiol coble =0 Q

Subscriber TV set

as “inconvenient” and “unsightly.” Fer-
rite beads are not the only method of
blocking signals on a shield.

¢ Coaxial decoupler: The cable is
passed through a cylindrical tube at
least 18 inches long filled with steel
wool.

* Coaxial baffler: Passing a cable
through a metal baffle (plate) also can
be an effective way of blocking signals.—
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Fiber Optic CATV Drop Cables

Radiant offers a full line of fiber optic cable
plant products. The company guarantees drop
cables with back reflections of ~60dB for ultra
polish terminations and -70dB for angle polish
terminations. Available from two to twelve
fibers with customer specified node connector.
Also available are fiber optic assemblies,
couplers, fiber management systems and the
industry’s first and best low backreflection
attenuators— both fixed and variable.

Reader Service Number 231

Cost-Effective Systems
Transmit Baseband Video/Audio
Over Fiber

Several costefficient systems that transmit
Baseband video/audio over fiber are now
available from Radiant Communications.
Whether your requirements call for one-way
transmission with broadcast quality (R$250), or
bi-directional {two-way) transmission using one |
fiber, Radiant has the solution. In addition, date
or stereo audio are available options. These
systems are now in use by all major MSO's
nationwide in applications including college
seminars, town meetings, direct feeds from
broadcast studios or remote antenna sites,
video conferences and CCTV.

Reader Service Number 233

New Unique Fiber Optic
Ethernet System Eliminates
Data Collisions

Radiant infroduces the most cost effective and
technologically advanced method of connecting
remote ethernet hubs together. The series DL200
allows transmission distances up to 100Km and
data throughputs of 100Mbs. It can be used for
any size system — large or small. Typicai
applications include interconnecting large
metropolitan school districts or remole college or
industry locations. Budgetary cost is less than
$3000 per location.

Reader Service Number 235

DON’T TIE UP PROFITS
WITH DARK FIBER

Fiber Optic Electronic Systems from Radiant Let You
Generate Revenue and Cut Costs. These systems are
cost effective and can transmit up to 50Km.
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+ Fiber Optic Five Channel/Low Cost Broadband Systems for distance learning
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See the light. For more information or
free applications engineering assistance, contact:

Radiant Communications
Corporation

1-300-WOW-FIBR

in NJ 908-757-7444 « FAX 908-757-8666
Internet Address: www.RadCom.Com
P.O. Box 867 « South Plainfield, NJ 07080 U.S.A.
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Do You 7 3
Need Someone -SG*

You Can
Count

On ? Are you hearing....
Lead time 6 weeks?
Pa\ o Out of stock?
A% If you can't wait
“ call TULSAT
800-331-5997
Connectors Taps
Housings ‘Line Gear.
.Processors IRD's
VCil's Modulators
Stereo Traps
Combiners Receivers
Antennas Pre-Amps
IRD Cards Power Supplies

800-331-5997 T“lsnT Broke1n6211'rg;/\},0(1§( 74012
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But the plate would have to be some 9
S ras it fl e ST Figure 2: Practical cooxial shield filter
nals in the VHF low band. Unfortu- 7
nately, both decouplers and bafflers
are even more awkward, inconvenient,
unsightly and difficult to implement
than ferrite beads.

» Coaxial shield filters: Coaxial
shield filters have a number of advan-
tages over all other remedies. First,
they are easier to implement and in-
volve less guessing than ferrite beads.
Second, they are less unsightly than
beads, tubes or baffles. Third, they are
less expensive than either a converter
box or a new TV receiver (presuming
that a better receiver can be found).
Fourth, passive filtering devices are
more reliable than active devices with
complex circuitry. They seldom wear
out and can be reused indefinitely. Fig-
ure 1 on page 56 illustrates applica- Is
tions with a TV set and a VCR.

Inductive grounding is one method
of breaking up ground loops. Such cir-
cuits are effective in discriminating
against common-mode voltages and
currents. The patented coaxial filter il-
lustrated in Figure 2 utilizes this prin-
ciple to suppress DPI on coaxial
shields.? Further, it has actually been
used in large quantities to solve DPI
problems.? Similar devices have been
recommended for years in amateur
radio publications for suppressing in-
terference on audio input cables,* 300-
ohm and 50-chm (RG-58) transmission
lines.? Similar filters have been used to

1l

Vs

Courtesy of Steve Wollmer Schauser

3The Millennium Hotel in New York
City has reportedly used several
hundred of these patented devices
in its MATV system.

4 Charles L. Hutchinson, The ARRL
Handbook for the Radio Amateur,
62nd Edition, American Radio Relay
League, 1985, page 4-9; and Ed
Doubek in Ed Hare and Robert
Schetgen, eds., “Troubleshooting,”

ples to 75-ohm coaxial cables.

As we have said in this series of ar-
ticles, virtually all TV receivers cur-
rently on the market suffer from DPI.
Practical solutions to the problem in-
volve appropriate diagnostic testing
and the implementation of proper
practical devices. €T

References und notes

suppress both ingress and spurious
emissions. However this particular de-
vice is unique in that it represents an
application of well-understood princi-

! Federal Communications Commission,
Interference Handbook, US. Government
Printing Office, 1993, page 53.

2 Steven M. Wollmerschauser and David
M. Mundy, U.S. Patent No. 5,091,707A.

Radio Frequency Interference: How
to Find It and How To Fix It, Ameri-
can Radio Relay League, 1991,
pages 3-7, 3-18.

5 Hutchinson, page 4-7.
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NAME: PHONE:

MSO: FAX:

COMPANY: TITLE:

ADDRESS:

CITY: STATE: ZIP:

ON-LINE ADDRESS:
YOUR SIGNATURE:

HAM RADIO CALL:

Affiliation: [ Cable {1 Telephone 1 Other:
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ALL GUTS=SUPERIOR ATTENUATION

COAXIAL CABLES

Anyway you slice it, manufacturers of
foamed cables have been scrambling to
attain the superior attenuation characteris-
tics of MC? The attempt means increasing our
familiar MC* diameter of .500" to 565" or
.695"; and our .750 " must become .840"
or.860" or 875"

You may still use MC® in one size smaller
than the old foamed diameters. Even more
MC? per duct, and easier handling. In aerial

<y ()
£150-9001%
%‘"REGISTERED F3
< A

installations, the effects of wind and ice—
loading are reduced even further.

And with the superior attenuation of MC®
you don't have to clutter your lines with as
many amplifiers — about 20% fewer than
with foamed cables.

Low-loss MC? is your gain in many ways.

TRILOGY LEADS IN TECHNOLOGY

Call or write for a free sample and brochure:

Irilogy iy
COMMUNICATIONS INC.
800-874-5649

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208
Reader Service Numver 3
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BACK T0 EENINEEEN

By Brian Baver

Drops for the digital frontier

able TV is about to enter a
new world — several new
worlds, in fact. The first is
a new technological realm
of digital signal transmission. The sec-
ond is regulatory and essentially will
allow providers to offer any services
they choose.

The architecture of choice today is
hybrid fiber/coax (HFC). It’s flexible
and economical and with a relatively
small investment, today’s cable com-
panies can become tomorrow’s voice,
data and video suppliers.

There will be new challenges:

e Compressed signals using a vari-
ety of high bit-rate modulation
schemes. Theoretically they are more
robust, but in reality they require
much stricter control of signal-to-
noise ratios.

¢ Two-way services. Upstream ser-
vice brings a host of new problems, in-
cluding funneling, the summing of
noise from multiple locations on a
cable run.

¢ Power delivery. The immediate
impact of added power on the net-
work will be to speed up the corrosion
of vulnerable connections.

® Lifeline services. While disruption
of a favorite program may feel like
tragedy, the loss of 911 service — even
briefly — could actually cause one.

e Instant competition. Your cus-
tomer may already be wired to anoth-
er full-service vendor — a telco for ex-
ample. A phone call is all that will be
needed to make a service switch.

Buttoning up the system
Research shows that the vast ma-
jority of today’s service calls — 60% to
80% 1s a widely quoted figure — are
due to problems in the drop.! Drop
problems can be traced to cables,
jumpers, splitters or other devices, but
if the drop itself is the leading source
of network problems, the F-connector

Brian Bauer is senior product man-
ager of the integrated drop manage-
ment system at ADC Telecommuni-
cations’ Broadband Connectivity
Group.

is usually the prime suspect. Besides
being an inherent break point in the
network, it is subject to more handling
by technicians than other components.
Further, it is readily accessible to cus-
tomers who usually have little experi-
ence with proper connections. Every
time the connector is opened, there is
a finite risk that it will not be properly
tightened or that it will be damaged.
Multiply that risk by the number of
connections in a single drop and the
number of drops in the network. Add
damage to in-house cable and prob-
lems caused by poor quality, con-
sumer-purchased fittings, and it can
start to look unmanageable.

The good news is that many prob-
lems can be cleared with a simple
tightening of a connector. The bad
news is that tomorrow’s digital, multi-
service network will be affected by
smaller irregularities, and that a ser-
vice call — even a simple one — can
take a painful bite out of revenue.

Components

There are three critical steps in
keeping drops functioning properly:
proper components, correct installa-
tion and protection from damage.

The biggest single problem with
substandard passives is low return
loss. Wall plates, connectors and
splices can be a source of disruptive
reflection. Splitters also can be a prob-
lem if they fail to isolate individual
TV sets; reflections caused by “surf-
ing” on one TV set can disrupt the sig-
nal to other sets on the drop. Typical
port-to-port isolation of splitters is
greater than 20 dB. However, for opti-
mal isolation a directional coupler
(better than 30 dB) is preferred.

Lower-quality customer-supplied
components are a frequent cause of
problems. However, vendor-supplied
components also can cause problems.
The industry has been slow to estab-
lish standards, but as it does it is crit-
ical that they be adhered to.

Installation
Proper installation includes:
1) Proper grounding or bonding to

protect the system from low-frequency
impulse noise, such as electrostatic
discharges, arcs and surges. If needed,
surge suppression devices also can be
used.

2) Care to maintain shielding of the
system. This is particularly critical on
two-way systems because longer wave-
lengths are harder to shield. Proper
shielding protects against both high-
frequency impulse noise and ingress
noise, such as FM radio, pagers and
cellular phones. The most common
cause of shielding loss is poorly tight-
ened connections. This can leave sepa-
rations in the outer conductors, caus-
ing an “antenna effect.”

3) Careful routing of cables. Punc-
tures, kinks or deformities due to im-
proper cable handling can affect cable
impedance, cause reflections and af-
fect the bit stream of digital signals.

Protection

Drops can be damaged at any
time after installation. Careful
placement can prevent physical
damage due to movement or chew-
ing by pets. Corrosion presents a
particular problem because it takes
place invisibly and over time. Since
it could be aggravated by network
upgrades or maintenance, it de-
serves careful consideration.

Three factors contribute to corro-
sion: galvanic action at the interface
between dissimilar metals, the pres-
ence of electrical current and mois-
ture. Without all three, corrosion is,
for all practical purposes, impossible.

Today, dissimilar metals are a fact
of life. Future designs may reduce
the problem, but today’s installa-
tions, and those in the foreseeable fu-
ture, will involve mixed metals. Elec-
trical current obviously is inherent in
signaling on cable. Today, some prob-
lems can be reduced by proper
grounding, but as service providers
add telephony services they will have
to provide power to telephone de-
vices, increasing the amount of cur-
rent on the network.

(Continued on page 72)
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Replacement Equalizer For
Scientific Atlanta
QSA-330 MHz
QSA-400 MHz
QSA-450 MHz

QSA 550 MHz Now Available
$12.00*
Passband = 330, 400. 450. and 550 MHz
Flatness = + .15 dB
Return Loss = >-17 dB

Insertion Loss = < 1 dB
Values 0, 3-30 in 1.5 dB increments

For Scientific Atlanta Equipment

 SXP T-Top Blue 600 MHz-$1.75
0-20 dB in 1 dB increments

SXPTY-Top Yellow 860 MHz-$2.14
0-13 dB in 1 dB increments

SXPTY-Top Yellow 860 MHz-$2.64
14-20 dB in 1 dB increments

PATHMAKER
$10.00
Available in the following
bandwidths:
300, 330, 400 and 450 MHz
Nominal Values:
4,7.10, 13, 16, 19, 22. 25 dB

PATHMAKER
PADS
$4.50

Oto6dB
9 12 and 15dB

-~ X

EQUALIZER $8.00
300. 330 & 350 MHz
3.6.9.12,15,18,21dB

ﬁv
EDe

PADS $5.50
0,3,6.9,12.15. 18dB

B3

QMAG - 62E Series
il Replacement EQ's for Philips
(330. 400. 450 and 550 MHz)
14 $10.00
330 MHz-2.5.8.11.14.17.20,23dB

400 MHz - 2.5, 8. 11, 14, 17, 20, 23, 26 dB
450 MHz - 2, 5. 8. 11. 14. 17. 20, 23. 26 dB
550 MHz-2.5.8.11. 14, 17, 20, 23, 26. 29 dB

QMAG - 5EE Series
(Fixed Values)
(330. 400 and 450 MHz)
$10.00

330 MHz - 5. 8. 11. 14, 17, 20 dB
400 MHz - 5. 8, 11, 14, 17, 20 dB
450 MHz - 5. 8, 11. 14, 17, 20 dB

Return Loss = 16 dB All Values
Insertion Loss = =1.0 dB All Values

*DISCOUNTS AVAILABLE
FOR QUANTITY

Replacement Equalizer For
Magnavox 5CE Series Adjustable
(330 and 450 MH2)
$14.00*

330 MHz - 0. 5, 8,11, 14, 17, 20. 23 dB
450 MHz - 5, 8, 11, 14, 17, 20, 23 dB

Return Loss = 16 dB All Values
Insertion Loss = =1.2 dB All Values

4-A Pad 4.50
6-A Pad 1.75
7-A&9-APad 2.75
ZHY 4-A-0.3.6,9.12dB
6 A. 7-A, 9-A - 0-20 dB in 1 dB increments

TEXSCAN ‘T SERIES’
$10.00
Available in the following
) bandwidths:

330. 400, 450, 475
330-400 MHz - 4, 8,12, 15, 18 dB
450 MHz - 4.6, 8,10, 12,14, 16,18, 20dB
475MHz - 4,6.8.10, 12, 15dB

wamws | TEXSCAN ‘T SERIES'
e 2 PADS - $5.50

So ;% Oto6dB
9.12 and 15dB

Equalizer for

‘ Jerrold JLX

N (Replaces Jerrold EQ & SEA)
$6.75

(330, 350. 400, 450. 500 and 550 MHz)
330-450 MHz - 0-30dB 500 MHz - 2-22 dB
550 MHz - 0-24 dB

600 MHz $§7.50 750 MHz $11.00
(0-24 dB, in 2dB increments)

Fixed Value Equalizer System

Allows QLX to Replace SEP's
in one-way or two way...4's and 5's)
H - 16 thru 22 dB
$15.00 all values
(Replaces SEE by Jerrold)
$5.00
Values: 6 dB, 12 dB, 18 dB. 24 dB
(0 to 24 dB in 1 dB steps)

QEP-ADP -$7.00 Plus QLX - $6.75
Trunk Equalizers (Replaces SEP by Jerrold)
q TL- 5thrull dB
ST - 18 thru 25 dB
8 270 MHz, 300 MHz. 330 MHz,
450 MHz - $6.00 550 MHz - $7.00
JXP PADS
Also available

TOTAL - $13.75
(ST 20 and SJ Chassis Compatible - Available
L - 10 thru 16 dB
(3060 through 450 MHz Bandwidths)
Line Extender Equalizers
350MHz. 400 MHz
600 MHz - $8.00
$2.90
JXP A's-750 MHz

SXP PADS

$1.75
(0 to 20 dB in 1 dB steps)

T

Quality RF Services is not a Sales agent for Jerrold. Scientific Atlanta, Magnavox, Texscan. or RCA

QUALITY RF SERVICES, INC.

(800) 327-9767

850 PARK WAY
JUPITER, FL 33477
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THE FACTS ABOUT CABLE-TEC EXPO"’
DATES
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6
Registration and Pre-Conference Tutorials, June 9, 1996
Annual Engineering Conference, June 10, 1996

Technical Workshops and Exhibits, June 11-12, 1996
Certification Testing, June 11-13, 1936

Opryland Hotel
Nashville, Tennessee

Cable-Tec Expo® '96 is the 14th annual convention/trade show sponsored by the Society
of Cable Telecommunications Engineers Inc. The show has proven to deliver the latest
information on technological advancements and applications in a format that provides
training through technical workshops and instructional hardware exhibits.

The Annual Engineering Conference will be SCTE’s 20th yearly conference dedicated to cur-
rent engineering issues, FCC compliance, technical management and issues focusing on cable
and telephony as converging industries. 1996 marks the 27th anniversary of the Society as a
leader in technical training for the broadband telecommunications industry, with this year’s
Expo offering additional opportunities for exposure to the newest trends in the expanding
telecommunications arena.

Attendance is open to individuals within the CATV industry as well as those involved in broad-
band and telecommunications who wish to capitalize on the opportunity to learn about the lat-
est industry developments. Over 4,000 registered attendees are expected from all levels of
cable TV, telco and related businesses, including non-technical professionals.

The Annual Engineering Conference consists of six hours of technical papers including
such topics as fiber optics, digital video and the convergence of cable, telco and data ser-
vices. Speakers will include many of the industry's engineering leaders. The annual mem-
bership meeting, held at the conclusion of the conference, will afford attendees the oppor-
tunity to meet with members of SCTE’s national Board of Directors.

The two-and-one-half day Cable-Tec Expo® that follows the Engineering Conference is
comprised of practical workshops offering interactive technical training combined with
hardware displays on the exhibit floor. The workshops, technical in nature, feature presen-
tations dealing with the proper design, operation and maintenance of broadband telecom-
munications systems. No other activities are scheduled during these sessions in order to
guarantee maximum attendance and participation.



TRAINING

EXHIBITS

Tours of The Nashville Network and Country Music Television production facilities will be
conducted on the final day of the Expo. Tickets will be available during the Expo in the
Registration Area on a first come-first served basis.

As with all SCTE programs, the main purpose of Cable-Tec Expo® 'S6 is to provide the
maximum amount of training opportunities for the lowest possible cost. The event has
been coordinated to fulfill this purpose, as it offers a wide variety of informative, up-to-
date technical training programs. Additionally, Expo '96 will give attendees the opportuni-
ty to prepare for and participate in the Society’s Broadband Communications
Technician/Engineer (BCT/E) and Installer Certification Programs, gaining valuable knowl-
edge and practical skills in the process.

The exhibit floor has a focus on education, with many industry suppliers presenting
live technical demonstrations of their products. Over 350 hardware exhibitors are
expected to reserve space on the Expo '96 Exhibit Floor. Exhibits will include all
types of products, supplies, services and equipment used in the design, construc-
tion, installation, repair, maintenance and operation of broadband telecommunica-
tions systems. The exhibit floor will also feature a Technical Training Center for fur-
ther equipment demonstrations.

PRE-REGISTRATION ON-SITE:#:

Until May 1, 1996 After May 1, 1996
Member Non-Member Member Non-Member
Engineering Conference and Expo:: $240 $340 $290 $390
EXPO only $190 $290 $240 $340
Engineering Conference only:: $145 $225 $195 $275
Spouse Registration:i $95 $95 $95 $95
# Includes ticket to the Awards Luncheon on June 10. Additional luncheon tickets are available for $25 each.
## Admittance to the Awards Luncheon is not guaranteed, but will be made available as seating permits.

1]V I ESXs3[e])!] Admission to all events will be through color coded badges to be picked up at

the registration desk upon arrival.

'|'R AN s Po R'lW"'() N SCTE has made special arrangements for discounted airfares to Cable-Tec Expo

through Opryland International Travel using American Airlines and US Air.
American and US Air are offering zone fares, and discounts on both restricted
and unrestricted fares to Nashville are available through US Air. Opryland
International Travel is conveniently located in the Opry-land Hotel, provides
$200,000 flight insurance at no cost and free airport shuttle service.

OPRYLAND INTERNATIONAL TRAVEL: 1 {800) 677-9526
REFER TO "SCTE MEETING"

BUDGET RENT-A -CAR—REFER TO MEETING #U009653

The Opryland Hotel Guest Services Desk can make reservations for area
attractions, dining, nightlife and sightseeing activities.

i

» Grand Ole Opry H The Nashville Network
¥ Vanderbilt University H The Parthenon
¥ Music Row ¥ The Hermitage
 Opryland USA Theme Park 4 Jack Daniels Distillery

ng STl b i N e
3. 77 auital raClory

SO

(610) 363-6888; (800) 542-5040
Conference Fax: (610) 363-7133

® Society of Cable Telecommunications Engineers Inc.
SETE I 140 Philips Road, Exton, PA 19341-1318



PRELIMINARY PROGRAM

Pre-Conference Tutorials—Sunday, June 9, 1996

£ Achieving BCT/E Technical Certification—Marvin Nelson, SCTE

£ Audio Quality in the Multi-Channel Universe (Part ll) with Russ Murphy, The
Family Channel

£ Consumer Interface and the New Telecommunications Bill with Walt Ciciora,

b4

Ph.D., Consultant for NCTA
Justifying Technical Training in Your Company’s Annual Budget with Don Oden,
NCTI

Engineering Conference—Monday, June 10, 1996

SESSION A: Fiber-Related Issues with Tony Werner, TCl (Moderator); John
Chamberlain, Norscan; Pawan Jaggi, Pirelli Cable Corp.; and Pete Wagener, ANTEC
Corp.

SESSION B: Video Transport with Nick Hamilton-Piercy, Rogers Cablesystems
(Moderator); Mark Davis, Cox Communications; Charles Kennamer and Olis Nesco,
TCI; Keith Kreager, ANTEC Corp.; Jack Terry, Nortel; and John Thomas, ADC Video
Systems

SESSION C: Data Over Cable with Ken Wright, Intermedia Partners (Moderator);
Frank Cotter, Rogers Cablesystems; and Bob Cruickshank, Cablelabs

SESSION D: Return Spectrum Issues with Alex Best, Cox Cable (Moderator); Brian
Bauer, ADC Telecommunications; Jerry Green, HP/Calan; Dean Stonebeck, General
Instrument; and Bill Xenakis, Wireless and Cable Products

Expo Workshops—Tuesday and Wednesday, June 11-12, 1996

% Cost Analysis of System Rebuilds with Dale Lutz, ETG; and Scott Shupe,
Intermedia Partners

Data Transmission “Byte by Byte” with Richard Covell, Texscan

Digital Technology 102 with Megel Brown, Comcast; and Don Gardina, Hewlett-
Packard

In-Premise Wiring Issues with Barry Smith, Texscan; and Neal Tinggaard, TCI
Making Two-Way Work with Ron Hranac, Coaxial International; and Tom Staniec,
Time Warner

Network Architectures 102 with Kenneth Metz, Integrated Technology; and
Jeffrey Sauter, C-Cor

Network Management (0SS, BSS) with Pamela Anderson, CablelLabs; and Terry
Poindexter, Integration Technologies

Powering Issues with Tom Osterman, Comm/Net Systems

Regulatory Issues with Ralph Haimowitz, SCTE; Steve Johnson, Time Warner
Cable; Jonathan Kramer, Communications Support Group; and Frank Lucia and
John Wong, FCC

Telephony 102 with Jay Junkus, Knowledge Link; and Tony Gutierrez, Nortel

X X X XX XX

*



ATTENDEE REGISTRATION INSTRUCTIONS

egistration:

Complete and return the Attendee Registration Form. Use a separate form for each attendee. Photocopies are accept-

ed. SCTE will not accept registrations by phone.

4 Payment must accompany forms in order to be processed. SCTE will accept registrations by FAX only when paid by
credit card. If forms are faxed, DO NOT MAIL THE ORIGINAL.

# Non-members wishing to join SCTE may complete the membership application below and submit it with the registration
form. Individuals submitting a completed membership application with payment are eligible for SCTE member registra-
tion rates. Annual member dues are $40 within the Continental US, $60 outside the US (including Canada).

Reglstratlon Types:

PrPP

{All above registrations include evening hospitality events)

I I' (I

REGISTRATION
DEADLINES,
CANCELLATIONS AND
SUBSTITUTIONS:

MAY 1, 1996—

DEADLINE FOR
PRE-REGISTRATION

* Registration forms must be
received at SCTE prior to this date.

* Forms received after MAY 1 will
not be processed and individuals must
register on-site at the on-site rate.

MAY 10, 1996—

DEADLINE FOR
CANCELLATION/
SUBSTITUTIONS

* All requests for cancellation must
be received in writing prior to MAY
10. All requests for cancellation will
be subject to a $50 cancellation fee.
NO REFUNDS WILL BE GIVEN
AFTER MAY 10.

¢ All requests for substitutions must
be received in writing prior to MAY
10. After this date, substitutions
must be processed on-site at the
Registration Assistance Booth.
Written company authorization and a
$5 processing fee are required.

DRESS CODE:

% Since the primary purpose of the
Expo is education, we urge you to
dress in a manner that is comfort-
able and conducive to your getting
the most out of the program
(slacks, jeans, short sleeve shirts—
NO shorts or tank tops).

FULL REGISTRATION: Includes Engineering Conference, Workshops, Exhibits, and Annual Awards Luncheon.
EXPO ONLY: Admittance to Workshops and Exhibits only.
ENGINEERING CONFERENCE ONLY: Admittance to full day conference and Annual Awards Luncheon.
SPOUSE REGISTRATION: Includes all sessions, Exhibits, and Annual Awards Luncheon.

CABLE
SCHEDULE OF

Sunday,
June 8

Monday,
June 10

Tuesday,
June 11

Wednesday,

June 12

Thursday,
June 13

=XPO°® ’96
=VENTS

Registration  Training Exhibits Testing Special Events
Attendee Pre- SCTE Engineering
Registration| Conference Subcommittee Meetings
1-7 p.m. | Tutorials 2-5pm.
2-5pm.
Arrival Night Reception
6-8 p.m.
Attendee | Engineering Awards Luncheon
Reg Conference 12 noon - 1:30 p.m.
0 a.m. - | 8:30 a.m. -
4pm. | 4:30 p.m. SCI‘E Annual
4.30 5'50

H s Certific & 4 N,
3pm. |[1215pm.| Spm. | Testi Ham Radio Operators'
12 a.m. . nmﬂﬁﬂl e 9 8 p-l'll.
p.m
International Reception
6-8pm.
BCT/E and Golf Tournament
Installer 8am.-2pm,
Certification
Testing Studio Tour of The
9am.- Nashville Network
12 noon 9 a.m. - 12 noon




Attendee Housing Reservation Instructions
Expo Hotels (As Numbered on Map):
© Opryland Hotel (Headquarters)
Room Rate:
Traditional—$99 Single, $115 Double
Garden Terrace—$125 Single, $145 Double
Ramada Inn
Room Rate: $99 Single/Double
Doubletree Guest Suites
Room Rate: $89 Single/Double
La Quinta
Room Rate: $92 Single, $97 Double
Holiday Inn Select
Room Rate: $1 29 Single/DoubIe Interval sliminated represents a distance of 2 miles.
Embassy Suites
Room Rate: $99 Single, $109 Double
Sheraton Music City

Room Rate: $110 Single, $120 Double
©® Nashville Airport Marriott

Room Rate: $133 Single, $152 Double

O @ & © & ©®

Hotel Information:

¥ The Opryland Hotel has just completed another major expansion, giv-
ing it three large atriums, five restaurants and six lounges.
Traditional rooms face the exterior of the building. Garden Terrace
rooms feature balconies that overlook an atrium.

¥ The Ramada Inn is located across the street from the entrance . e (
to the Opryland Hotel and features a dining room, lounge, sauna, Airport

Terming!

indoor heated pool and whirlpool.

¥ The Doubletree Guest Suites is five minutes from the airport and
the Opryland Hotel. This all-suite property features a restaurant,
lounge, indoor/ outdoor swimming pool and exercise room.

¥ The La Quinta Inn is located on Atrium Way, four miles from
Opryland. It features a restaurant providing complimentary continental breakfast and a cocktail lounge.

¥ The Holiday Inn Select is located on Briley Parkway and features a restaurant and lounge with entertainment nightly
plus a five-story atrium with an indoor heated pool, sauna, whirlpool and fitness center.

# The Embassy Suites is located on Century Boulevard, seven miles from Opryland. Guests receive a complimentary
cooked-to-order breakfast each morning and complimentary open bar each evening.

® The Sheraton Music City received the Four Diamond Award from AAA and features a restaurant, nightclub, indoor and
outdoor pools, jacuzzi, lighted tennis courts and jogging trail.

# The Nashville Airport Marriott is five minutes from the Opryland Hotel and Nashville International Airport. This 16-story
hotel features a restaurant, lounge and indoor/outdoor pool.

Hotel Reservatlons:

¥ RESERVATIONS WILL BE ACCEPTED ONLY WITH PAID ATTENDEE REGISTRATION FORMS. NO RESERVATIONS WILL
BE ACCEPTED BY PHONE.

¥ Hotels are assigned first come, first served based on availability. Every effort will be made to honor your hotel request.
However, SCTE reserves the right to place your reservation where rooms are available (may include overflow hotels).

¥ Housing reservations (with accompanying attendee registration form) must be received by MAY 1, 1996. After that
date, please call SCTE for housing availability information.

v Beginning MAY 10, 1996, reservations must be made directly with the hotels.

Confirmations:

% You will receive a written acknowledgment of your Expo attendee registration from SCTE. Confirmation of hotel reserva-
tions will be sent to you directly from the assigned hotel. Do not call SCTE for confirmation numbers.

Hotel Deposits and Guarantees:

¢ A deposit of one night's room rate by credit card only must be included with the hotel reservation. Credit card information to
pay room deposit must be filled in completely on the housing form. Failure to fill out all information will delay processing of
reservations. SCTE is not responsible for the cancellation of reservations due to failure to follow hotel deposit procedures.

Cancellations and Name/Date Changes:

# Hotel cancellations must be received in writing by SCTE prior to MAY 1. After that date, cancellations must be made
directly with the hotel.

* Any requests for changes in arrival/departure date or substitutions must be made in writing and received by SCTE prior
to MAY 1. After that date, all changes must be made directly with the hotel, subject to availability.

¥ PLEASE NOTE: CANCELLATION POLICY IS ONE WEEK (SEVEN DAYS) PRIOR TO ARRIVAL FOR ALL NASHVILLE HOTELS.
If a reservation is canceled any time after the stated policy, NO REFUND OF THE DEPOSIT WILL BE GRANTED.



Reader Service Number 97

You can minimize mainte-
nance- related downtime by en-
suring that all activities affecting
HFC networks are restricted to a sin-
gle maintenance window. At Rogers,
proper change control procedures are
being established to ensure that ser-
vice backup options are in place prior
to performing any network mainte-
nance. Furthermore, appropriate
work releases are issued and sched-
uled work is completed on time.
Proper HFC network opera-
tion also involves the tracking of

field equipment operation and
failure trend analysis. This in
turn enables forecasting of

equipment failures and avoid-

that can be caused by power
supply and trunk station fail-
ures. Lastly, directed physical

prevent excessive reverse noise
levels on the HFC network that
can result from defective passiv

components such as cable and
connectors.

|

ance of costly network downtime

plant maintenance is required to

“You cun minimize
maintenance-
related downtime
by ensuring that
. all activities

affecting HFC
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AR NCTI Certificate
of Graduation

is recognized throughout the industry
as a solid indicator that your
technical and non-technical employees
have what it takes to excel
in the rapidly changing
CATV/broadband communications industry.

Call, fax or write
for your FREE
NCTI Training Kit

today.

The most
comprehensive
cable training
available anywherel

networks are

restricted to a

single mainte-
nance window.”

Time to restore
HFC network availability also is
determined by the time it takes to
restore network services after a
fault has been detected and techni-
cians have been dispatched to re-
solve the problem. Service MTTRs
| from various failure types for the
’ Rogers Newmarket system are il-
lustrated in Figure 5 on page 32.
A single construction-related
incident resulted in overall slow
downs in Internet access speeds
for all WAVE customers. This
particular fault took over three
days to isolate and resolve, as
the appropriate data monitoring
tools were not in place to detect
the resulting traffic overloads.
Therefore, even though Figure 4
on page 32 shows that construc-
tion-related incidents of HFC net-
work downtime account for only
3% of all incidents, the excessive
MTTR for a single incident con-
tributes to an overall high MTTR
of 1,473 minutes for construction-
related downtime in Figure 5.
A much better measure of the
network’s capability to recover
from a fault is given by the distrib-
ution of the actual time taken to

{

|
|

National Cable Television Institute
801 W. Mineral Ave.

Littleton, CO 80120-4501
(303) 797-9393 fax:(303) 797-9394

=m

34

repair that particular fault. An
illustration of such a distribution is
shown in Figure 6 on page 36. This
data reveals that in 96 out of a
total of 104 recorded incidents af-
fecting HFC network availability,
it was possible to restore the
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CABLE-TEC

(as of February 1,

ABC Cable Products Inc.
ACT Communications Inc.
ADC Video Systems

AEL Industries Inc.

AM Communications
AML Wireless Systems
AMP

AT&T Micro

ATx Telecom Systems Inc.
Adtec Inc.

Advanced Custom

Albrit Technologies Ltd.
Alcatel

Alpha Technologies
America’s Network
American Digital Cartography
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CE[') Magazlne
Cabelcon Connectors
Cable AML Inc.

Cable Constructors Inc.

Cable Converter Service Corp.

Cable Innovations Inc.
Cable Labs

Cable Leakage Technologies
Cable Link Inc.

Cable Spinning Equipment
Cable TV Supply Co.

Cable Technologies

Cable Yellow Pages
CableBus Systems Corp.
CableCom Specialists Inc.
Cabletek Wiring Products
Cadix International Inc.
Can-Am Services Inc.
Canusa-EMI

Channel Master

Channell Commercial Corp.
Channelmatic Inc.
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D rvices Group Inc. "'

Hal

~ Harmonic Lightwaves

Chyron Corp.

Coast CATV Supply Inc.

CommScope Inc.

CommSpec

Communications Technology
Magazine

Comsonics Inc.

Condux International Inc.

Contec L.P

Contech

DX Communications Inc.

Dawn Satellite Inc.

Design Extender/GLA
International

Diamond

Diamond Communications

B gl
er b

2loDIT %ﬂ
A1 ,

- yopu

3

atety taquir w-i o
Hennessy Products
Hewlett-Packard Co.
1.C.M. Corp.
IDK Technologies Inc.
ISC Data-Com Inc.
ITW Linx
Intertec/Telephony Magazine
Ipitek Inc.
Iris Technologies
Jackson Tool Systems Inc.
Jameson Corp.
Jebsee Electronics
Jerry Conn Associates Inc.
John Weeks Enterprises/

Signal Vision

Kamp Specialists Inc.
Kennedy Cable Construction
Keptel Inc.
Klein Tools Inc.
Knaack Manufacturing Co.
Lead Universal
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Leaming Industries

Lemco Tool Corp.

Lindsay Electronics

Line Techs Inc.

Lode Data Corp.

MK Battery

Main Line Equipment
McGrath Rentelco

Mega Hertz

Metrotech Corp.

Midwest Cable Services
Mobile Tool International Inc.
Molex Fiber Optics
Monroe Electronics Inc.
Moore Diversified Products
Motorola

Multilink Inc.
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Photonic Components Inc.

Pico Products inc.

Pioneer New Media

Pirelli Cable

PolyPhaser Corp.

Power and Telephone Supply

Power Conversion Products

Power Guard

Preformed Line Products

Prevue Express Inc.

Primus-Sievert Inc.

Private & Wireless

Production Products Co.

Progressive Electronics Inc.

Promax

Pyramid Industries

Quality RF Services Inc.

Quazite

Quintech Electronics &

Communications

Sony
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R.L. Drake Co.

RMS Electronics Inc.

RTK Corp.

Radiant Communications
Corp.

Radiodetection

RELTEC

Ripley Co./Cablematic Division

Riser-Bond Instruments

Sadelco Inc.

Sawtre Electronics Inc.

Scala Electronic Corp.

Scientific-Atlanta

Scott Cable Communications

SeaChange Technology

Sencore Inc.

Siecor Corp./Corning inc.

Electronics Inc.
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rilithic Inc.
Trilogy Communications Inc.
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Tyton Corp.
U.S. Cable Inc.
U.S. Electronics
UTP-TSD
Universal Electronics
Video Data Systems Inc.
Videotek Inc.
Viewsonics Inc.
Vikimatic Sales Inc.
Voltex Batteries
VueScan Inc.
Wavecom Electronics Inc.
Wavetek
The Weather Star
Wegener Communications
Westec Communications
White Mountain Cable
Construction
Zenith Electronics Corp.
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ot CABLE-TEC EXPO® 96
Attendee Registration Form

Badge Information:
¥ Complete a separate form for each registrant. Photo copies are accepted. Type or print CLEARLY.
Do not use this form to register exhibitor personnel.

Name: Nickname:
Title: Company:

Address:

City: State: Zip:
Telephone:( ) Fax:( )

SCTE Member #: Amateur Radio Code:

Registration Instructions:

¥ SCTE will accept registrations by fax ONLY when paid by credit card. DO NOT mail original if already faxed.

¥ Registrations received after May 1 will NOT be processed. After MAY 1, attendees must register on-site at the
on-site rate.

¥ All requests for cancellation must be received in writing. A $50 processing fee is applicable to all canceled reg-
istrations. No refunds will be granted after May 10.

¥ Name substitutions must be received in writing at SCTE prior to May 10. After that date, substitutions must
be processed on-site at the Registration Assistance booth accompanied by a $5 processing fee and written
company authorization.

¥ Registration forms accompanied by a completed SCTE membership application and dues payment are eligible
for the member rate.

¥ Sustaining membership qualifies only one representative from that company to register at the member rate.

Registration fees: PRE-REGISTRATION ON-SITE
UNTIL MAY 1, 1996 AFTER MAY 1, 1996
MEMBER NON-MEMBER MEMBER NON-MEMBER

Engineering Conference & Expo $240 $340 $290 $390 $
Expo Only $190 $290 $240 $340 $__
Engineering Conference Only $145 $225 $195 $275 C
Spouse Registration $95 $95 $95 $95 S
Spouse Name:

Additional Luncheon Tickets—$25 each S

TOTAL ENCLOSED: $

Method of Payment:

¥ Fees are payable to SCTE by Check (in U.S. dollars), VISA or MASTERCARD. NO AMERICAN
EXPRESS. Registration fees or credit card information must accompany this form or registration processing
will be delayed. DO NOT INCLUDE HOTEL DEPOSIT WITH PAYMENT.

(1 Check d VISA (1 MASTERCARD
Credit Card Number: Expiration Date: / /
Cardholder Signature: PRINT Cardholder Name:
FOR SCTE USE ONLY Return completed registration and hotel form
SCTEMember: Y N with appropria}e fees to:
Date Processed: SCTE ] )
Amount Received: ATTENTION: CABLE-TEC EXPO ’96
Batch Number: ' or FAX TO: (610) 363-7133
Check #: QUESTIONS? CALL (610) 363-6888
(J VISA or [d MASTERCARD




CABLE-TEC EXPO® "96
Attendee Housing Form

A Complete a separate form for each reservation. Photocopies are accepted. Type or print CLEARLY. Do
not use this form if you are requesting an exhibitor room block.

Name: Title:

Company:

Address;

City: State: Zip:
Telephone:( ) Fax:( )

Hotel Instructions:

4. Housing reservations are accepted only with paid Expo registrations. Registration forms with pay-
ment and hotel reservation requests must be received at SCTE by WEDNESDAY, MAY 1,
19986. Hotels are assigned first-come, first-served based on availability.

4. A deposit of one night’s room rate must accompany reservation request. Credit cards only must be
used to guarantee room. Please fill out complete credit card information below.

4. SCTE will send written acknowledgment of your attendee registration. Confirmation of housing will be
sent directly from the hotel.

4. All cancellations, substitutions, or changes must be submitted in writing to SCTE prior to MAY 1. After
that date, all changes must be made directly with the hotel, subject to availability. CANCELLATION
POLICY IS ONE WEEK (SEVEN DAYS) PRIOR TO ARRIVAL FOR ALL NASHVILLE HOTELS. If a reserva-
tion is canceled any time after the stated policy, NO REFUND OF THE DEPOSIT WILL BE GRANTED.

Hotel Options:
A. Please indicate first, second and third choices.

Opryland Hotel Ramada Inn Doubletree Guest Suites

La Quinta Holiday Inn Select Embassy Suites

Sheraton Music City

Nashville Airport Marriott

Arrival/Departure:
4. Arrival Date: Departure Date:

Day: Time: Day: Time:

Type of Accommodations:
Number of Persons:____ ROOM TYPE REQUESTED=:: (JTWO DOUBLE BEDS ) KING BED

#(Contact SCTE for Suite availability and pricing information)
4. If sharing a room, print additional name here:

Special Requests:

Payment Instructions:
4. You must guarantee your room reservation by providing credit card information and signature below.

. CHECK 1 VISA [0 MASTERCARD [ AMEX
Credit Card Number; Expiration Date: / /
Cardholder Signature: PRINT Cardholder Name:

Return completed form with registrationto: SCTE
Attention: Cable-Tec Expo '96
140 Philips Road, Exton, PA 19341-1318
or FAX TO: [(610) 363-7133

Questions? Call (610) 363-6888



Belden®

Belden is ready today

with the bandwidth you need

for your customers to access the
Information Highway. Whatever the
requirement — Personal Communications Services
(PCS), interactive services (such as video on demand,
home shopping, and distance learning), or digitally com-
pressed signals — Belden can accommodate you with
cable backed by 1SO certification.

As the long-standing leader in data, networking and
audio/video cables, Belden's ability is second to none in
providing the right cable for the bandwidth you need. You'll
also find our current lineup of broadband products without
equal: Standard indoor, aerial, and burial coaxial drop cable.

CATV, plenum, and

riser-rated coaxial cables.

Heavy-duty coaxial aerial and burial

cables. New multimedia composite cabies

(twisted pair and coaxial) in aerial and burial construc-
tions, available in concentric or parallel designs.

Select the cable you need to fulfill your customer’s
advanced video, audio, and data needs by
requesting a copy of the Belden Broadband

Cables Brochure or Cable Television Catalog. REGISTERED g9

g
N

O

o

BEME" Call: 1-800-BELDEN-4.

ght 1995
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Drops for digital

(Continued from page 60)

The component of the corrosion
triad over which builders have the
most control is moisture. It is, there-
fore, critical that it be addressed,
particularly in the outside portion of
the drop, and in moist or coastal
areas. The key point of corrosion
risk is at the F-connectors, where
dissimilar metals meet and where
moisture can easily enter at poorly
tightened connections. Again, while
grounding procedures are impor-
tant, proper tightening of connec-
tions is critical.

Long-term solutions

The ultimate solution to drop
problems will probably involve sub-
stantial redesign of components to be
noncorrosive, tamper-proof, self-seal-
ing and simple to use. Some of the
proposed changes will require archi-
tectural changes in the overall sys-
tem. For example, in order to allow
the use of permanent connectors,
there will have to be alternative
methods of disconnecting and recon-
necting service and drop testing. Pro-
posals include addressable taps,
which will allow remote service con-
trol, and placement of in-line passive
test points.

Another approach would be to
demodulate the digital signal before
it enters the home. The signal
would then traverse the most vul-
nerable segment of the drop, not as
a sensitive digital signal, but as an
analog signal. This would provide
the benefits of digital transmission
across the network, while reducing
the risk of signal drop-out within
the home.

Interim measures

Until the creation of new compo-
nents and architectures, there are a
number of steps that can be taken:

1) Start by carefully selecting high-
quality drop components.

2) Define installation procedures to
meet high bandwidth requirements,
rather than today’s lower require-
ments: Check braid for insufficient
count and low shielding, and replace
if necessary; Check connections with a
20-inch-pound torque wrench; Replace
retail jumpers with system-made or
quality premade jumpers. (See the ac-
companying figure. Where possible,
modify in-home wiring to a home run
configuration; Check end-of-line levels
to the set-top.

3) Train techs to follow the new
procedures.

4) Start educating subs on selec-
tion of components and proper han-

Shielding effectiveness comparison

100

dling of installations.

5) Implement a noise rejection
plan, such as filtering out return fre-
quencies for all drops that do not use
upstream bandwidth.

6) Keep in mind that the most im-
portant time to address drop prob-
lems also is the most convenient:
when you are already in the home for
installation.

7) Support Society of Cable
Telecommunications Engineers/Amer-
ican National Standards Institute
standardization efforts.

8) Start basing design and imple-
mentation decisions on compatibility
with your future architecture. €T

References

1 “The Indoor Challenge: The Rising
Trend Toward Problems with In-
Home CATV Wiring and Connector-
ization,” Lemaire, J.; Smith, B.;
Drumm, M.; 1990 NCTA Papers;
and “In-Home Cabling for Digital
Services: Future-Proofing Signal
Quality and Minimizing Signal Out-
ages,” Bauer, B., 1995 SCTE Confer-
ence on Emerging Technologies Tech-
nical Papers.

2 “Drop System and Component Per-
formance: Emerging Requirements
in a High Bandwidth, 64 QAM Digi-
tal World,” Brian Bauer, 1993 NCTA
Technical Papers.
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CATV D 59-67

Retait E 59-38°

When installed properly, most connectors perform very well. In the case of premade refail jumpers, the damage is already done, with shielding effectiveness dangerously low. The connectors,
on the other hand, were instolled by wel-rained installers using quality cable. The culprit in the case of the jumpers: poor cable-to-connector fermination
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| SEEKS LEAKS

/) ) * Multi-Channel Level Testing

/
7 7 =

=" (CLI-1450 Combination Meter

St Yersetiily, .. The new CLI-1450 presents
leakage detection and MicroStealth measurement
capability in a single, handheld installer meter.

The CLI-1450 Leakage/Signal Level Meter with
0.5 uV senstitivity finds even the smallest leaks
and automatically converts distances to equivalent
10-foot readings, maximizing freedom from error.

Topu'sy gy, ... 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.

MicroZtsatth Msit-Siowms! Copabiity .
The CLI-1450 also includes the industry’s most
popular installer meter features:

¢ Multi-channel, hciFh
resolution LCI display
on a single screen

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

The CLI-1450 leakage/signal level meter is just
part of the complete line of quality test and
measurcment 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

http//www.wavetek.com

Wavetek ... .parmers in productivity for over 35 years

/7
IM@"N
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BASICS

By Doug Hartzell and Amy Borchert

Tackling digital with TDRs

eflections due to point

faults and distributed

faults cause minimal dis-

tortion in analog signals.
Digital signals are not as forgiving
and they are very sensitive to mi-
croreflections.

What are the sources of reflec-
tions and microreflections? The
cable itself can have small imper-
fections (repetitive impedance
discontinues) distributed along
the cable. These imperfections
are very small, repeating reflec-
tions, and make up what we call
structural return loss (SRL).
Cable manufacturers have re-
duced SRL problems to a bare
minimum and total cable lengths
are generally less in HFC net-
works, so SRL should have only a
minimal effect on the cumulative
buildup of microreflections.

Cable can be damaged by ro-
dents, construction and installa-
tion, wear and tear, or outside in-
fluences such as someone digging
holes in the ground. These faults
are considered point impedance
problems because they cause single
point reflections. They can be
rather large and may contribute

Doug Hartzell is vice president of
engineering and Amy Borchert is
media specialist at Riser-Bond In-
struments in Lincoln, NE. They can
be reached at (402) 466-0933.

Discontinuities and

Figure 1 is a typical, simple cable seg-
ment. Each of the components (ampli-
fiers, taps/splitters, and connectors) can

Figure 1: Typical CATV segment

significantly to impairing com-
pressed signals.

Components such as amplifiers,
taps, splitters and connectors also
create point impedance problems.
They can look like distributed reflec-
tions because there are so many of
them but they are actually point
problems. (For example, a connector
creates a reflection at the point it is
inserted in the cable plant. Because
of their vast number, their cumula-
tive microreflections can start adding
up very quickly.)

There are two ways to turn on
cable plant and keep it going for
years. One way is simply to build it
and put it on-line. If it doesn’t work
now or in the future, you cross that
bridge when you come to it. The sec-
ond way to approach the new plant
turn-on syndrome is to document and
archive the plant after it is built but
before it is put on-line. Then, if grem-
lins appear, either at turn-on or in the
future, you already have the docu-
mentation you need to help solve the
problem. An easy way to document
plant is to use a time domain reflec-
tometer (TDR) to store plant signa-
tures. Most TDRs today have wave-
form printing or storage capability for
such documenting and archiving.

When a particular cable segment
affects a digital signal, you have the
ability to analyze the waveforms in
the office without taking the suspect

cable segment (and customers) off-line.

ghosts

cause discontinuities. As shown in the
waveform (Figure 2) these discontinu-
ities can become ghosts (the little “S”

L

DR

——- @ —
Customer

Using a TDR with the waveform
storage feature is an ideal way to
document the cable. As mentioned,
most TDRs today have waveform
storage capability. But most TDRs
store only the waveform on-screen.
To see the whole cable you must
zoom out, reduce the vertical gain
and store the whole cable in one
memory slot (bin). Next, to get
more detail, you must zoom in, in-
crease the vertical gain to see the
small details and store again. To
see all the detail you must store
multiple waveforms of the same
cable.

To reduce the quantity of stored
waveforms, you might be tempted to
store the whole cable in one storage
bin. But, because of the long
lengths of cable and small disconti-
nuities in the cable, you should not
skimp on the number of waveforms
stored.

At least one TDR on the market
today stores the whole cable, from
beginning to end, with full horizon-
tal and vertical resolution. You can
zoom in to see sections in greater
detail, increase or decrease vertical
gain, or change the velocity of prop-
agation. You can move the indepen-
dent cursors to measure the dis-
tance between any two points along
the cable and archive the waveform
files. This storage capability allows
you to search the stored waveform
to avoid taking service off-line. (T

Figure 2: Waveform indicating ghosts

curve in the middle of the waveform)
reflecting and re-reflecting between the
components. This ghost only shows up
when trying to TDR test the whole
cable segment at one time.
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From source to subscriber, only

Tektronix helps you maximize signa quality.

And customer satisfaction.

The all-new VM100 Video Measurement Set combines automated
one-button testing, VITS signal ID, remote control capability, and
Tektronix measurement accuracy in a highly affordable instrument.

In today’s increasingly competi-
tive cable 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. From installing and maintaining the cable
plant, to monitoring and verifying 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 Teklronix Ine. SigaalScout is a trademark of Tektronix. CTA-MUG097

TESTING THE CHANGING WORLD OF COMMUNICATIONS

Tektron/ix

Reader Service Number 185



Fault locator

Wilcom unveiled the FRS-10 single-
mode fault locator, which utilizes opti-
cal time domain reflectometer technol-
ogy to identify cable faults and other
events to distances greater than 10
km. Features include single-button op-
eration, read-out in feet or meters,

PRODUCT NSRS

1,300 nm wavelength operation, and
accuracy of £2 meters (6 feet) with an
IOR of 1.5, +0.02% of cable length.
The unit can be used in continuous
update mode or one-shot (single)
mode. An optional fault locator pro-
gram upgrade captures and analyzes
data via laptop computer. The unit can
be equlpped with an ST, FC or SC con-

s your powering needs and to keep you within budget without

Power & Telephone
CATYV Product Showcase

Proven Reliability
Cradle-to-Grave Product Support

SoLUTIONS FOR TODAY
TECHNOLOGY FOR
TOMORROW

r antyln the mdustry

2 ' pate_p_uduchnologles, such as Smart Battery
Charging andadvanced PWM Based Inverter designs, afford
fﬁﬁm‘ and superior performance characteristics not available in
. other poveey! supplies. -

- ~ ic mw reduce your overall power supply “Cost
oEOwnership" by applying our technologies to reduce things like
mmce eost.

Power'n'onm and Power & Telephone are teamed to support

‘compromise.
- PowerTreonics gzl Power & Telephane
 EquipvnT company, N, W Supply Company

800/238-7514
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nector, is powered by rechargeable
NiCad batteries, and features an auto
power-off function.

Reader service #311

Cable support

The Dymetrol Co. has developed a
lashed cable support for use in out-
door telecommunications applications.
The Dymetec system is lighter and
stronger than conventional plastic or
metal lashed cable supports, according
to the company. Because the product
is 17% thinner, it is more flexible and
easier to cut and install than existing
plastic supports.

Proprietary orientation technology
acquired from DuPont provides a
strong (400 pounds loop tensile
strength), creep-resistant strap. Out-
door life expectancy of the product is
20 years or more.

Reader service #312

Oscilloscope
Tektronix announced the TDS

| 700A series and TDS 500B series digi-

tal storage oscilloscopes (DSOs). The
units’ proprietary InstaVu signal ac-
quisition technology lets users capture
up to 400,000 wim/s (waveforms per
second), which the company says
makes these digital scopes as fast as
the fastest analog scopes.

The TDS 700A series units feature
color displays, bandwidths up to 1
GHz, sample rates up to 4 GS/s and
acquisition rates up to 400,000 wfm/s.
The TDS 500B series includes four-
channel and two-channel models, both
featuring 500 MHz bandwidth, up to
2 GS/s sample rate, monochrome dis-
plays and up to 100,000 wfm/s acqui-
sition rate.

InstaVu acquisition technology is
designed to quickly pinpoint and cap-
ture unpredictable, rapidly changing
signals — infrequent glitches,
metastable behavior and time jitter —
that may never be detected by conven-
tional analog or digital scopes or spe-
cialized triggering. The technology
combines high-speed acquisition
memory with high-speed display ras-
terization to increase acquisition per-
formance and ensure instantaneous
live display of all signal changes.
Reader service #310

APRIL 1996 « COMMUNICATIONS TECHNOLOGY



’ Tum \om
Plan Into

' Action
With Sprint

North Supply

"Even when your deadlines

are tight, you can depend on

us to get you what you need,

when you need it — at a
competitive price.”
Sharon Roberts

Sprint North Supply
Sales Project Specialist

8096

When it's your job to make things happen, it’s our job to make it easy
for you. Sprint North Supply keeps your projects on the move, with fast
catalog ordering and the product selection you want ... plus prepaid freight,
on-time delivery and no-hassle exchanges to save you time and money.

You'll have instant access to 30,000 quality CATV, telecommunications
and data products from 1,200 leading manufacturers. Our 11 regional
distribution centers will ship your procducts and equipment within 24 hours.
And our sales consultants are on call to create tailor-made solutions for
materials management and engineer, furnish and install (EF&ID) applications.

With a single toll-free call, you can depend on us for the support you
need ... quickly and accurately. So call Sprint North Supply, your full-line
national distributor ... and turn your plan into action.

FREE CATV/BROADBAND CATALOG. Call and order your
FREE 296-page catalog. featuring thousands of top-quality
prodicts. NO OBLIGATION. 1-800-639-CATV

Spont North Suppty |

Sprint North Supply

On Line, On Call, On Time.

== Sprint
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\ INTRODUGING THE
~ EXCLUSIVE NEWRMSI1GHz PLUS™
16 WAY SPLITTER.

ABLE TO LEAP TALL BUILDINGS
IN ASINGLE BOUND.

L T Lt - . ’ 4 LIRS SR

If you're seeking a cost-efficient, high performance
means to increase your multi-dwelling unit and

q,m,Mgm’h.l<m ﬂ-l:..

A commercial establishment installations, RMS’ new 9016K
R 1GHz Plus™ 16 way Splitter/Combiner is for you.
= — R -
AESEEEES $zGEEEEE— S SE——— P | it
e e you sjeeeseeee|
= i ————— T «-wr S 1w ,;:,-;,-,-,-g,,-:,'" 000 MKz E
== 576\536@5)55\
Pre S B ‘ I
T e Exclusively available from RMS, the 9016K features
T——— @Iy . excellent electrical performance and also can be
. a2 mm tean Ued used as a headend combiner.
4N En v -t Norway’s Olympic Village, University of
— — — — Wisconsin and Las Vegas Hotels are just a few
of the packed - houses where you’ll find the
aw ey == L. RMS 9016K Splitter/Combiner.
i1 I =3 To find out more about RMS 1Ghz Plus™
r— [r— Sma—— f— products, call your RMS Distributor or

800-223-8312, today!
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QUALITY CATV DEVICES
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— RS HELFT

he following is a listing

of some of the video-

tapes currently avail-

able by mail order
through the Society of Cable
Telecommunications Engineers.
The prices listed are for SCTE
members only. Nonmembers must
add 20% when ordering.

1996
HP Digital
Video Testing
Symposium

Competing in digital video?

Here is what you will learn from é ’

this one-day symposium:

Video network
architecture
and technologies

MPEG-2
Video-on-demand

ATM, QAM, QPSK

Testing Digital Video

SDV vs. HFC

& Qutage Reduction Techniques —
Featuring Scott Bachman and Robert
Moel, this presentation provides
point-by-point discussion of the find-
ings of the CableLabs Outage Task
Force. It covers topics such as how
consumers view cable service, the im-
pact of outages with respect to fre-
quency and duration, outages vs.

Mountain View
San Francisco
Los Angeles
Denver
Dallas
Chicago
Atlanta
Raleigh
Washington, DC
Philadelphia
New Jersey
Boston
London
Paris
Madrid
Milano
4 Rome

A Tel Aviv

4 Zurich
Vienna
peblingen

skid Homburg

¥ Stockholm
§N Helsink:
Seoul

Hong Kong

Taiwan

L Please call your
L HP representative to
= receive more
Flinformation. In the US
please call
1-800-765-9200
and ask for HTCT.

(D iy

Reader Service Number 226

downgrades, outages vs. plant power-
ing and fusing/plant protection poli-
cies. (65 min.) Order #T-1119, $45.

& Standards Deviations — This pro-
gram features the Federal Communi-
cation Commission's Michael Lance
and John Wong. It provides a current
update on the status of CLI filings
and a paragraph-by-paragraph dis-
cussion of the new FCC regulations.
(1 hr.) Order #T-1120, $35.

& The Basics of Telephone — Noted
author Bill Grant provides an under-
standing of U.S. telephone technology
— its operation, its evolution, where it
is going and the inherent weaknesses
of its implementation. Topics covered
include exchange plant, toll service key
pulse dialing, touch tone dialing and
more. (80 min.) Order #1-1136, $18.

Note: The videotapes are in color and
available in the NTSC 1/2-inch VHS
format only. They are available in
stock and will be delivered approxi-
mately three weeks after receipt of
order with full payment.

Shipping: Videotapes are shipped
UPS. No PO. boxes, please. SCTE
pays surface shipping charges within
the continental U.S. only. Orders to
Canada or Mexico: Please add $5
(U.S.) for each videotape. Orders to
Europe, Africa, Asia or South Ameri-
ca: SCTE will invoice the recipient for
additional air or surface shipping
charges (please specify). "Rush" or-
ders: a $15 surcharge will be collected
on all such orders. The surcharge and
air shipping cost can be charged to a
Visa or MasterCard.

To order: All orders must be pre-
paid. Shipping and handling costs are
included in the continental U.S. All
prices are in U.S. dollars. SCTE ac-
cepts MasterCard and Visa. To quali-
fy for SCTE member prices, a valid
SCTE identification number is re-
quired, or a complete membership ap-
plication with dues payment must ac-
company your order. Orders without
full and proper payment will be re-
turned. Send orders to: SCTE, 140
Philips Rd., Exton, PA 19341-1318 or
fax with credit card information to
(610) 363-5898.
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REMUOTES

Learn to splice, test, connect

BUY FACTORY DIRECT AND SAVE! and troubleshoot o

fiber optic network.

ALSO NOW
AVAILABLE:
SA075 970-663-6445
SA175
JER 400
JER (FT 2000
PAN 120 - N
ik 9 Fiberlight
PAN 170 / H
o %74 Intemational
TOCOM, ZENITH, 2100 W. Drake #269
CILUILEN Ft. Collins, Colorado
All remotes are 80526
SA 8600 SA 475 (w/val) JER 450 JER 550 {w/voi) ?uulity tested.
Operates 8600 Operates 8540 & Operotes ferrold 0P, 0P8, 0P, QN Collfor technical
onscreen progiom 8590 series DRX 400 series 587, Starcom ¥y DLg speilicotions.
$4.25 4.25 4.00 4,00
5 s s Broadband Training
A comprehensive, broadband
—— VOLUME DISCOUNTS ENCOURAGED — (= Eel ) Sy
Portland, Oregon March12-14 1996
Flagstaff, Arizona March 19-21, 1996
Denver, Colorado March 26-28, 1996
Memphis, Tennesee April 1-3, 1996
Chicago, llinios April 10-12, 1996
Wi Manitoba, Canad April 23-25, 199
ALSO AVAILABLE: Tolrr:Jrr]ﬁEe %’ntu(:inol,o(u(:l’udznu ’ As::ll 33.Mf;y 2 16996
SA8500  PAN 110 Montreal, Quebec, Canada May 7-9, 1996
A8 PAN 120 Includes hands-an training in Philip’s mobile
548520 PAN 130 classroom, simulating a complete hybrid fiber
5A8525 PAN 140 coax (HFd) system.
1€ 7200 $3.75 ony quontity 5C 8600 $5.95 ony quonfity  SA8550  quantity _ o )
Fits lerrold 7200 series. Fits Scientific-Atlonto 8600 series 22 gggg EI’S'EL"EMSI For '"'o":'ég(')%'.‘i;es“';';?"°"’ calk:

I‘n‘ NY State: 1.800.522.7464
RNOVAPLEX RBi{I[IB i ViB ¥4 ||| 100 rarcoumas or, vanive N 13104
——samples available on request — Leféma/leﬂwgsbeﬁw

Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352
FAX: 818/504-6522 credit terms available

PHILIPS

QuaLITY CABLE & ELECTRONICS INC
1950 N.W. 44TH STREET « POMPANO BEACH, FL 33064

RIPLEY COMPEDCO  JERROLD g SYLVANIA
SCIENTIFIC ATLANTA LEMCO V<l

MAGNAVOXA CABLETECH FlSs E| C-COR
AMPHENOL PANASONIC {
TEXSCAN BLONDER TONGUE " " COMMSCOPE
New/Used/ All Equipment/Competitive Prices
Phome: (954) 978-8845 (BO0O) 978-8845 Fax: (954) 978-8831
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BUSINESS

FOR EVERY
I:A I:“-TERS SYSTEM NEED

e (hannel BPF o Bandsplitters o We love:
o Lowpass/Highpass eDeletion/Reuse EMERGENGIES

o Security Traps & Filters SPECIAL NEEDS
GIVING ADVICE

FAX OR CALL FOR OUR CATALOG

COMMUNICATIONS & ENERGY CORPORATION
Telephone 800-882-1587 Fax 315-452-0732 USA

Parts Distribulor for ~ Scientific Atlanta §

P Scientic
\/I \I l O .\l Call for Catalog

(800) 233-8431
SPECIALTIES Rancho Cucamonga, CA

Cosmetic Replacement Parts Specialty Tools: Bits, TORX
SA Cases, Jerrold Bezels/Cases Pioneer, Avsafe

Overlays, Keysets, AC Cords New Remote Controls
Electronic Components Transformers, Batteries
Capacitors, ICs, Transistors Hardware
Diodes, VRs, Jerrold "A" PROM Screws/Washers,
New Panasonic Converters Connectors, Rivets

mDoor to
Door Sales

mSystem

Aud its
mConverter
RCH CABLE [R5
Campaigns
301 Route 130 South / Cinnaminson, NJ 08077
609-786-1701 / Fax 609-786-0121 Serving the industry since 1977

David Sylvestre
203-953-9240

—EDJ

COMMUNICATIONS INC.

WIRELESS SERVICE

Area Evals

Data Base Information

Wireless Installs/Roof & Trees
MDU Prewire/Postwire

65" Tower Trucks for Site Surveys

Looking for “the best” in Mapp

Asbuilt Digitizing
High Capacity

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION  1-800-338-9299

« Coaxial and Fiber * Material Supply

* Mapping and Design » Emergency Fiber Restoration

* Member SCTE * System Sweep

* Splicing and Activation * Proof of Performance

* Fusion Splicing * Turnkey Headend

* Aerial, Underground & « Complete Turnkey Project
Fiber Construction Management

l quality service performed on a timely basis J

130 SPECIALIZED TRUCKS IN STOCK (1100
(10) Telsta-Versilift 1 Ton Buckets In Stock
(10) Digger Derricks Etc.
(50) 28 To 75 Ft Bucket Trucks In Stock
Cull For Price List: (215) 721-4444  Fax: (215) 721-4350
Opdyke Inc.
Truck & Equipment Sales

3123 Bethlehem Pike
Hatficld, PA 19440 USA

T )

We Buy Surplus Trucks

Jumper Cables
CUSTOM MADE CABLE ASSEMBLIES INCLUDING:

Fto F, N to N, BNC, RCA, F-81
Gilbert AHS RG-56 Belden
LRC RG-59 Times
Off Shore RG-11 Comm/Scope
Amphenol RG-213 Intercomp
RG-214

We will make any cable assembly. Quick delivery on all colors and lengths.
Fax: (602) 582-2915, PH: (602) 581-0331

335 W. Melinda Drive, Phoenix, AZ. 85027 USA

"Video Poster"™ Page Generator & Controller

MAC & IBM Modem Access

[ ', Local Weather
“Temp:85 F Humidity 35%
Wind from SW @ 5 MPH
Baro Pressure 29.3 HG.
Graphics, Logos, Low cost ads
Update remotely via any computer!
VCR Control

Scrolling messages... T T S
A .9q- asic system: ! inc

\312:23:30RTHURSDAYI:21:54 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, Special effects *Two
(240 Itr.) crawls 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 about MAC & IBM Video Poster™ page design program "MACP" $179.95
Model * Price * Description of "Vidg [$]IILT BN | Cait for Demo tape
RAMX $349.95) Video Poster™; 600 page Battery backed RAM-disk, cables & manual
€64 $179.95 | Refurbished computer, with power supply (1 year warranty all products)
Modem $ 89.95 (1200 baud Hayes modem for remote page transfer Options
BCLK $ 69.95 Battery clock (with RAM) restores time & date if power fails -
PK8  $17995 [Controls 8 relays + DVM2; "WX1 & WSDM "'+ IR inputs
WX1  $189.95 [Temp.+Humidity ; WX1B $249.95 inc. baromciric pres, , [l (=
WSDM $279.95 (Anamometor Wind speed and dircction; (Req. PK8) (6 =i
RAIN  $249.95 (Rain gauge daily, yearly total s in 01" increments
1541 $189.95 |Disk dnve unlimited back up for RAMX
TSPL  $379.95 | Text h voice ge cach screen.
DVM2 $379.95 | Page cunlrolled l):gn.nl audio; 10 messages, 2 min,
UPS1  $279.95 | Unintcrruptiblc power with § hour ballcries

Infra-Red Remote Logos can display
Video Poster™

p! phics & Hires photos lsplay on all pages
\/Create flash, crawl text with photo graphics display pages |
VRemote control and page insertion via Macintosh

VWorks with all new A/V Macs or NTSC display adapters
VFeatures all MAC fonts and 256 NTSC color resolution
Model "MACP" Video Poster™ tor Macintosh $495.00
Engmeermg Consulting Tel: 714-671-2009 Fax: 714-255-9984
583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa*Discover*Amex*PO*COD
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WE BUY AND SELL QUALITY CATV EQUIPMENT

Service
Since
1966

LINE AMPLIFIERS, TAPS, CONNECTORS

Custom Made
Jumper Assemblies
All Brands Fittings/Cable

* F Male

ROCKY Mo AIN
JUMPER CABLES

P.O. Box 9707 « Helena, MT. 59604

CONVERTERS - ALL TYPES AND MAKES
HEADEND EQUIPMENT

USA « (619) 757-3008 « Fax (619) 7574048

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 ]

FCC PROOF OF PERFORMANCE TESTING

* HEADEND SERVICES
- COMPLETE HEADEND RELOCATION SERVICE
- RERACK AND REWIRE
- OPTIMIZE
* FCC PROOF OF PERFORMANCE
* RETURN ACTIVATION
RF PROOFS
- VIDEO TRIANUAL PROOFS
* ON SITE TRAINING

TSB + DESIGN AND DRAFTING
- - AS BUILT MAPPING
SYSTEM DESIGN
MAP MANAGEMENT AND SYSTEM UPDATES
P.O. Box 305

Ipswich, S.D. 57451
(605) 426-6140

800-292-0126

| cums asme @ CAD Charles Wright
I (815) 698-2564
'.'..= 2l e Rt. 116 & I-57, Central Plaza
SERVICES,INC.  Ashkum, IL 60911

* 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.

We Buy Scrap CATV. "

e s

Cable Recovery Inc.
Coast 10 CoasT SERVICE

818 W. 3rd St. @ P.0. Box 1224

Tel: (800) 831-2925  Buyers oF ScRAP CATV  Winona, MN 55987

BRIDGEPOINT
COMMUNICATIONS INC.
Aerial Underground
New Build Rebuild
Fiber Placement Upgrade Splicing
Installations Splicing

(214) 780-1988

DALLAS * HOUSTON » PHOENIX « BOSTON * HONOLULU

'WE BUY SCRAP CATV CABLE

MIDWEST CABLE SERVICES
800-852-6276

10 YRS OF NATIONWIDE SERVICE

PO Box 96 Argos, IN 46501

il

=

@;{ Quality Repait at Competitive Pmcmg

REPAIR

Cenrter Rerairs & SaLes
J In Warranty Repair
O Jerrold Addressable Repair Specialist
O DP5, DP7 & DPV7 / Panasonic 1402, 1403
O Remote Repair (URC 450, 550) [Free delivery |
For more inforamtion contact: ‘& pickup in |
TKR Repair Center cenlanfarcasy
TCI Tel: (908) 583-2026 e Fax: (908) 290-1677
Arfn. 25 Industrial Drive e Cliffwood Beach, NJ 07735

CALL US LAST..

YOU WONT BE SORRY
YOUR # 1 SUPPLIER FOR

REMOTES... ano much More =

v GREAT SERVICE v IMMEDIATE DELIVERY
v OVER 30 MODELS v COMPETITIVE PRICES
(215) 657-3300
FAX (215) 657-9578  E-MAIL cti@haven.ios.com
Cable Technologies International, Inc.

ANNOUNCING PCMS
ﬂ . A PC character generator for under $500!
VERY EASY TO USE
g Does not require Windows
Optional VCR controller.

Full color graphics / remote entry / multiple users

Dickel Communications
5208 E. Hanbury
Long Beach, CA 90808

call today
FAX 310-496-4716
Tel. 310-496-0674
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DIRECTORY

BUSINESS

TEST EQUIPMENT
Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Systems,
TDR's, Power Meters, Spectrum Analyzers, Frequency Counters and Fiber Test Equipment.
Guaranteed to meet/exceed manufacturers specs. 90 day warranty standard.

SATELLITE ANTENNAS

Used Scientific Atlanta, Andrews, Vertex, RSI and others. 7 meter and up.

PTL Cable Services Inc. USA ¢ Phone (407) 747-3647 ¢ Fax (407) 575-4635
BUY-SELL-TRADE

FREE 44pg Catalog & 80 Audio/Video Applic.
PWRA SUPP, £Q, 230 PROOYCTS -

CUUN. P sggmono. [
(L N 3 88 B e A, T
Syt TP, viDEO, / PRESS §
LE, O8C [ BOXES s
ot Vidworkudio! [iaie
it omt Videouaa T
= | Zivzaow Audio Onty
L 2G5 o
Video & Audio Dist Ampls.

Swilchers
OPAMP LABS INC (213) 934-3566
1033 N Sycamore Av LOS ANGELES CA, 90038

{_http:/iwww.opamplabs.com

Surplus Stock!

EXCESS CATV EQUIPMENT

NEW!

Zentek Cable Converters
83 Channel ® 550 MHz Tuner

CALL

402 734-3641
Ask for ext. 3600

WE BUY & SELL
SURPLUS NEW & USED

Connectors, Taps,
Headend, Line Gear, Misc.

TM BROKERS

5402 HIGHWAY 95 - COCOLALLA, ID 83813
Tel: (208) 683-2797 or (208) 683-2019
Fax: (208) 683-2374

EMAIL: moors@comtch.iea.com
HOME PAGE:
http://www.iea.com/~moorst/A75

PYRAMID
Is Quality Construction

Pyramid Industries offers
Quality Smoothwall, Ribbed
or Corrugated Innerduct at
competitive prices and
immediate delivery, contact
your local distributor or call
us at: 814-455-7587.

PYRAMID INDUSTRIES, INC.,
1422 Iwin Dr. Erie, PA 16505 « 814/ 455-7587 Fax 814/ 454-8756

dB-tronics
Cable Television Equipment
Sales & Service Center

\ Scientific
;/7 Atlanta

Perts & Services
Genuine S-A Parts In Stock
Factory Trained Repair
Sales of New & RMF Equipment
Purchase of Wreck-Out & Excess
Equipment
450 & 750 MHz Equalizers
CALL OR FAX US FIRST

Telephone: 864-574-0155
+#"" " &, USA Toll Free: 800-356-2730
* \ Fax: 864-574-0383
dB-tronies, Inc.
145 Tradd Street

Spananburg, SC 29301
USA

email: dbtron @teleplex.net

>

|
|

S-A SPECIALS
NSNS

\

IF YOUR LIGHT IS OUT,
YOU COULD BE FINED!

Avoid Costly
FCC Fines
with CFT’s

ﬁﬁ TowerSentry .

For more information
on how to put TowerSentrym
to work for you, call...

1-800-448-8099

Tower Light and Transmitter Monitoring Specialists

Plan Ahead

Let Nationwide
customize a yearly
maintenance program

for your guyed
or self supporting
0 tower.
:: * PAINT
S @ INSPECT
ag e PLumB TOWER
A e TENSION GUYWIRES
S
K1 © RELAmp
ga o ALL THE ABOVE SERVICES
X FOR A LOW MONTHLY FEE!
K
!
Call Today!

502-533-6600 - Fax 502-533-0044

Emergency Alert
Systems
By

Idea/onics

Up to 90 Channels
14 day delivery
Compatible with all headends

Affordable

Video units also available
(701) 786-3904
Fax: (701) 786-4294

ASK ABOUT COMPLETE SYSTEMS

TO MEET THE NEW FCC MANDATE

N@! U 7
/
.’ ¢ Rotar

Shackle
\\ ‘,// // Padlocks
| The thrifty,
/‘/‘== corrosive-
it J1 resistant
2/ lock for
!”"( reliable
1 security.

Specified by utilities, CATV firms & industry
nationwide for inexpensive weather-resistant
protection.

Available inthree styles: plated steel, all brass
& single use "One-Shot” seal. Reserved com-
binations available. Not sold at retail.

For free color brochure cail.
(612) 522-4040 or (800) 515-4040

Manufactured in the USA by:

mm ¥ £\ GINEERING
r—] UNLIMITED, INC.

1320 12th Avenue North
Minneapolis, MN 55411-4063




Display your ad in all 3 days of the Daily

The CT/IC Daily Business Directory
_ The Official trade journal of the SCIE 4

Ao

(o701 7 OS) o7 N iT0) s ESETOTO WN O | AMERICABLE INTERNATIONAL JAPAN INC. Wanted!
Igggislfg:gi‘ ioarfhél:li flacement HAS AN IMMEDIATE POSITION AVAILABLE FOR :
. ENGINEERING /OPERATIONS MANAGER IN OKINAWA, Experienced long term help for
Mavagement . Marketing JAPAN. MUST HAVE EXTENSIVE HEADEND, FIBER AND MAN- Southeast rebuilds/upgrades
== 7 Call or Write _ AGEMENT EXPERIENCE. WILL BE WORKING ON MULTIPLE U.S. ,
= WICH ' || MILITARY BASES WITH BASE PRIVILEGES AND BENEFITS. Aerial Crews
Office (708) 369-2620 FAX (708) 369-0126 | FAX RESUME T0 (305) 252-9097. S TGS
P.O. Box 2347, Naperville, IL 60567 Splicers
Fees Paid Installers (g
Field Engineers \,, =
TESINC CATV CABLE MAN, INC. (&~ | [
6523 N. Black C High Call (601) 374-5832 1
' Sute 200 CONSTR UCTION Fax: (601) 374-2198 nﬁ Y
eeeseionec Phoenix. Arizona 85015 Experienced personnel needed for p—
4 isycom Company  (602) 242-8110 FAX (602) 242-8227 \ .
long term projects at various -
EXPERIENCED CATV locations in the North Eastern U.S. —
POSITIONS AVAILABLE NATIONWIDE COAX SPLICERS SCTE Sustaining
Fiber/Coax Splicers FIBER SPLICERS eter
CATV Make Ready Engineers AERIAL CREWS )
Strand Mappers  Project Managers UNDERGROUND CREWS roehlich & Co.
CATV Designers As-Builters SUPERVISORS .
Installers CAD Drafters Positions available for employees execu t Ive sear: Ch
An Equal Opportunity Employer and sub-contractors. PO. Box 339 Weatherford, TX 76086

| Send Resumes and call: 1-800-800-7836 | Call 1-800-693-4237 (800) 742-4947 FAX (817) 594-1337

All levels of
Technical Positions -
Corporate to Hourly.

Operators and
Manufacturers
Call or Write. Fees Paid.

VIDEO SYSTEMS
ENGINEER B

DIRECTV®, the nation’s leading direct broadcast satellite service, delivers
175 channels of digital-quality television programming to American homes

and businesses that are equipped with the DSS® receiving unit, which features
an 18-inch satellite dish. Future services include data and interactive applications.
An opportunity currently exists at our El Segundo, Califomia location for a Video
Systems Engineer.

This position is for an engineer in the Multi-user Systems section that is developing
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architecture and specifications for digital satellite television distribution systems for

MDUs. Requiressapminimum of 5 yeaglrs experience in analysis, design, and test of o TECHNICAL op!unous
cable television systems; familiarity with typical cable television system architectures MA"AG!RS

of apartments, condominiums, hotels, mote;s amli otrg Tn\}ulti-(tjjssehr/| t&ls)/ision distrib- N

ution systems; experience in the nuances of analo an systems, )

and far)rlﬂliar with ispsues surrounding distribution of?nodulated digital signals. BSEE SYST!M !NGI E!Rs

desired. Some U.S. travel will be required. o HEAD-END TECHNICIANS
DIRECTV® offers an excellent compensation and flexible benefits package, along AN

with a rare opportunity to make a major impact in a developing industry. For ' CONSTWCTION MANAG!RS
immediate consideration, please send your resume with salary history to: & SUP!RVISORS

DIRECTV, Inc., Attn: Employment-JW, P.O. Box 915, RE/R8/N301, El
Segundo, CA 90245.

An equal opportunity/affirmative action employer. We foster a culturally diverse
workforce and strongly encourage women and minorities to apply.

We currently have multiple openings with
Top Five MSO's and foreign clients. Please
send your resume and salary history to:
Warren, Morris & Madison, Ltd., Attn:
Jim Milton, Technical Dept., 132 Chapel
St., Portsmouth,NH 03801 or call Jim at
603-431-7929. An Equal Opportunity Employer

DIRECTWV.




April

4: SCTE Great Plains Chapter meeting,
BCT/E and Installer exams to be adminis-
tered, Bellevue, NE. Contact Randy Parker,
(402) 292-4049.

8: General Instrument Broadband Net-
work Overview seminar, term definition and
component functionality, Hatboro, PA. Con-
tact Lisa Nagel, (215) 830-5678.

8-12: General Instrument Broadband Com-
munications Network Design seminar, opera-
tional theory and network design, Hatboro,
PA. Contact Lisa Nagel, (215) 830-5678.

8-12: General Instrument Headend Main-
tenance and Performance Testing seminar,
Hatboro, PA. Contact Lisa Nagel, (215) 830-
5678.

9: SCTE Desert Chapter seminar, Telepho-
ny 101, El Rancho, Beaumont, CA. Contact
Bruce Wedeking, (909) 677-2147.

9: Scientific-Atlanta training course, hybrid
fiber/coax networks, Atlanta. Contact Bridget
Lanham, (800) 722-2009, option “3.”

9-11: SCTE Wheat State Chapter meeting,
BCT/E exams to be administered, Wichita,
KS. Contact Joe Cvetnich, (316) 262-4270.

10: SCTE Bluegrass Chapter seminar,
surge protection and grounding, BCT/E
exams to be administered, Holiday Inn, Eliza-
bethtown, KY. Contact Max Henry, (502) 753-
6521.

10-11: Scientific-Atlanta training course,
hybrid fiber/coax design, Atlanta. Contact
Bridget Lanham, (800) 722-2009, option “3.”
10-12: Philips Broadband Networks Mo-
bile Training Course, broadband technology,
Chicago. Contact Cathy Manion, (800) 448-
5171.

11: SCTE Satellite Tele-Seminar Programs,

NDAR

Planning Ahead

April 28-May 1: Cable 96, Los Angeles
Convention Center, Los Angeles. Contact
NCTA, (202) 775-3629.

June 10-13: SCTE Cable-Tec Expo,
Nashville, TN. Contact SCTE national
headquarters, (610) 363-6888.

June 26-28: Global DBS Summit,
Denver. Contact Global Exposition Hold-
ings, (713) 342-9826.

July 10-12: WCA 96, Colorado Conven-
tion Center, Denver. Contact Wireless
Cable Association, (202) 452-7823.

NEC, NESC and OSHA Regulations (Part 1)
and Interdiction and Other Signal Security
Techniques (Part I), to be shown on Galaxy 1R,
Transponder 14, 2:30-3:30 p.m. ET. Contact
SCTE national headquarters, (610) 363-6888.
11: SCTE Music City Chapter meeting,
BCT/E exams to be administered, Nashville,
TN. Contact Rodney Lanham, (615) 645-8296.
14-18: NAB ’96, Las Vegas, NV. Contact (202)
429-5350.

15-17: Kentucky Cable Telecommunica-
tions Association spring convention, Mar-
riott Resort, Lexington, KY. Contact Randa
Wright, (502) 864-5352.

15-18: NAB ’96, Las Vegas Convention Cen-
ter, Las Vegas, NV. Contact (202) 775-4970.
15-19: General Instrument Broadband
Communications Network Design seminar,
operational theory and network design, Hat-
boro, PA. Contact Lisa Nagel, (215) 830-5678.
15-19: General Instrument Headend Main-
tenance and Performance Testing seminar,
Hatboro, PA. Contact Lisa Nagel, (215) 830-
5678.

16-18: Scientific-Atlanta training course,
8600~ system operation, Atlanta. Contact
Bridget Lanham, (800) 722-2009, option “3.”
18: SCTE Michiana Chapter meeting, In-
staller exams to be administered, LaPorte,
IN. Contact Russ Stickney, (219) 259-8015.
18: SCTE Northern New England Chap-
ter seminar, EBS and status monitoring, Ra-
mada Inn, Portland, ME. Contact Bill
DesRochers, (207) 646-4576.

19: SCTE North Country Chapter meet-
ing, BCT/E and Installer exams to be admin-
istered, Columbia Heights, MN. Contact Bill
Davis, (612) 646-8755.

22: Scientific-Atlanta training course,
analog headend technology, Atlanta.
Contact Bridget Lanham, (800) 722-
2009, option “3.”

23: SCTE Desert Chapter meeting, BCT/E
exams to be administered, Colony Cablevi-
sion office, Palm Desert, CA. Contact Bruce
Wedeking, (909) 677-2147.

22: Scientific-Atlanta training course, ana-
log headend design, Atlanta. Contact Bridget
Lanham, (800) 722-2009, option “3."

24: SCTE Inland Empire Chapter semi-
nar, fiber-optic basics and troubleshooting,
Templins Resort, Post Falls, ID. Contact
Roger Paul, (509) 484-4931, ext. 230.

24.-25: Scientific-Atlanta training course,
analog headend systems, Atlanta. Contact
Bridget Lanham, (800) 722-2009, option “3.”
26: SCTE Desert Chapter meeting, In-
staller exams to be administered, Colony Ca-
blevision office, Palm Desert, CA. Contact
Bruce Wedeking, (909) 677-2147.

26: SCTE Wheat State Chapter meeting,
BCT/E exams to be administered, Great
Bend, KS. Contact Joe Cvetnich, (316) 262-
4270.

MPEG for compression
(Continued from page 54)

in the P frame. The difference be-
tween the two macroblocks is the
prediction error.

Prediction error can be coded as-
is or in the DCT domain. The DCT
of the error results in a few high-
frequency coefficients — which,
after the quantization process, re-
quire a small number of bits for
representation. The quantization
matrices for the prediction error
blocks are different from those used
in intra blocks, due to the distinct
nature of their frequency spec-
trums.

The displacements in the hori-
zontal and vertical directions of the
best match macroblock from the co-
sited macroblock are called motion
vectors. The motion vectors repre-
sent the translation of the picture
blocks between frames. These vec-
tors are obviously needed for recon-
struction and are differentially

84 APRIL

coded in the bit stream. Differential
coding is used because it reduces
the total bit requirement by trans-
mitting the difference between the
motion vectors of consecutive
frames. The compression efficiency
and the quality of the reconstructed
video depends on the accuracy of
the motion estimation. The method-
ology for the computation of the
motion vectors is not specified by
the standard and is left open as a
design issue. There is of course a
tradeoff between the accuracy of
the motion estimation vs. the com-
plexity of the MC technique.

For B pictures, MC prediction
and interpolation is performed
using reference frames present on
either side of it, where reference
pictures include both I and P pic-
tures. The prediction is noncausal,
since it uses frames from the past
and the future. Compared to I and
P, B pictures provide the maximum
compression. Some other advan-
tages of B pictures include the re-

duction of noise due to the averag-
ing process, and the use of future
pictures for coding.

B pictures are themselves never
used for predictions and hence do
not propagate errors. MPEG-1 al-
lows for only frame-based MC, while
MPEG-2 allows for both frame and
field-based MC. Field-based MC is
especially useful when the video sig-
nal includes fast motion.

The MPEG compression algo-
rithm is a clever combination of a
number of diverse tools, each of
which exploit a particular data re-
dundancy. The result is that the
coded video needs a far lower band-
width compared to the original,
while maintaining extremely good
quality. Currently, the technology is
gearing up toward an exciting phase
with the advent of high definition
TV (HDTV), interactive set-tops and
the digital video disk. Video com-
pression is a key factor in these new
technologies and MPEG has become
the de facto industry standard. CT

1996 « COMMUNICATIONS TECHNOLOGY



SAVE $ SAVE

NEW
TRAPs
C,BE,pgs:tpi.BveNeg $2-50

NEW
600 mz

Scientific Atlanta

TAPs $4.50

2 & 4 port 32db & 29d

DC-8 $14.50

SCIENTIFIC ATLANTA
SYSTEM 1

FEED FORWARD

Power Doubling
Push Pull

EQUALIZERS
300-750 mz

SURGE FILTERS
$7.50

373177

WE SELL,
REPAIR &
PURCHASE

HEADEND &

TAPS
TRAPS

LINE GEAR |
CONNECTORS |

1605 E. Iola

Broken Arrow, Ok 74012

LINE EQUIPMENT
Q BLONDER
X roncue

The Standard Of Quality In TV Signal Distribution

Modulators
Processors
Pre-Amps

Receivers

800-331-5997

TULSAT

SAVE $ SAVE

NEW

CONNECTORS

GILBERT 500 P-3 PINS
GRS500CHDU03 $395

GILBERT 500 FEED THRU

GRS500BDUO3 $1 95
LRC 500 P-3 3« Exten.

E1500B3LB $395
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PRESlDENT S MESSAGE

By Bill Riker

SC'I'E’s HQ official grand opening

t’s official! February 29
marked the grand opening
celebration of the Society’s
new national headquarters
building located in the Pickering
Creek Industrial Park in Exton, PA,
This exciting occasion capped off the
year-long effort of planning, develop-

- ing and constructing the new facility.

. The evening began with guests ar-

"riving around 6 p.m. to tour the build-

_ ing during an hour-long open house.

In attendance were the national board:

of directors, standing committee mem-
bers, subcommittee chairmen, charter
members, senior members, chapter
presidents and representatives from
several sustaining member companies.
Special guests included the Society’s
1971-1973 President Bill Karnes,
1981-1984 and 1985-1986 President

"+, Tom Polis, and Communications Tech-

nology Editor and SCTE Charter/Se-
nior Member Rex Porter.
Almost 100 guests strolled through

. the new facility, guided by maps that

indicated where staff members are
located within their respective depart-
ments. Staff was on hand in each de-

‘partment to answer any questions

visitors might have about specific job
functions, departmental activities and
future Society initiatives.

The on-site SCTE museum was
open for business and guests had the
opportunity to take a look at cable’s
history. For some, it was a trip down
memory lane. Classic pieces of field
test equipment were on display to il-
lustrate just how far the cable telecomn-

‘munications industry has evolved.

. A Jerrold Model 220 portable

. sweep generator is on loan from the
“.National Cable Television Center and-

Museum’s General Instrument Collec-

" tion. The Model 220 was used to cre-

ate electronic signals between ad-

- justable limits. These signals were
- then used to perform frequency re-
~ sponse tests at various points within

“

the cable system.

Bill Riker is president of the Society
of Cable Telecommunications Engi-

.. neers.

-,

A Jerrold 704 field strength meter
also appears in the museum for hav-
ing been the first piece of test equip-
ment to be widely used by the cable
TV industry. The particular unit on
display is serial #0623 and was donat-
ed to the Society’s “Loyal Order of the
704” by Darrel Galatas during Cable-
Tec Expo '95 in Las Vegas.

The SCTE museum also contains a
great deal of material from the Soci-

-ety’s own archives. There are enlarged

“photos commemorating such SCTE
milestones as the grand opening of
SCTE'’s national headquarters building
at Exton Commons in January 1987,
and the first fully certified Broadband
Communications Techniciar/Engineer
(BCT/E) candidate, Ron Hranac, with
members of the curriculum committee
in November of 1987. Other photos
show SCTE charter members at a
meeting in Nashville, TN, in 1978, and
the board of directors at Cable-Tec
Expo '84 also in Nashville.

The museum walls are graced by
the names of Member of the Year
Award recipients dating back to the
first award, given in 1974. Also
proudly displayed are the Society’s
past presidents since SCTE’s incep-
tion in 1969 and the Society’s charter
members.

A glass case in the museum dis-
playing SCTE memorabilia contains
promotional items the Society has of-
fered to its members over the years,
such as a Cable-Tec Expo ’85 mug
from Washington D.C., Cable-Tec
Games medals, SCTE buttons and
pins, paperweights, tie clips, playing
cards, pens, patches, luggage tags
and exhibitor tiles from previous
Expos.

From SCTE’s more recent history is
the shovel that I used along with
SCTE Chairman John Vartanian and
Region 11 Director Dennis Quinter at
the groundbreaking ceremony for the
new building held on July 18, 1995. An
original artist’s rendering.-of the new
national headquarters facility hangs
on the wall next to the original site
plan for the building and the sur-
roundmg property

'-§~__

For visitors interested in the Soci-
ety’s scope, there is a map of the Unit-
ed States in the museum with each of
SCTE’s 12 regions noted along with
pins indicating the location of each of
the Society’s chapters and meeting
groups.

I took some time out from the open .~

house to be interviewed by Harron
Cable’s local origination channel, and
shortly thereafter directed the guests
to the training room for SCTE’s offi-
cial grand opening ceremony. This
gave me an opportunity to thank all
of the people who put so much time

and effort into the planning and con- .

struction of the building. In particu-
lar, I wanted to thank Peter Schultz,
the industrial park’s developer, for
guiding this project so successfully to

- completion. He received a plaque in

recognition of his efforts and briefly
addressed the audience. Bill Karnes,
John Vartanian and Rex Porter also
addressed the guests and commented

on the Society’s recent growth and its

new facility.

As I write this, the staff is in the
midst of presenting “Introduction to
Telephony,” the first regional seminar
to be held in the new facility. A full
house of attendees enjoyed seeing the
new building and making use of the
many features it has to offer. Next
month, we will host an open house

for the Society’s over 500 chapter and -

meeting group board members, and I

look forward to meeting even more of -

the membership at national head-
quarters. CT
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TN - Performance Monitoring,
| == - Solutions from Cheetah.

S s s Continuous Monitoring.
The Cheetah System never sleeps. When you are away from
your network, rest assured knowing you will be notified of equipment
problems or out-of-spec conditions. Should a power supply fail, a modulator
deviate from specifications or if system Carrier-to-Noise impacts picture quality, the
Cheetah System makes sure you know. And you'll be aware of it before your subscribers call.

;; Improve Performance. -

" The Cheetah System helps you manage your network. Monitor headend and distribution devices
throughout your multi-vendor plant. Measure ingress and noise on your return path. Fully automate
all your performance measurements including non-interfering distortion monitoring, measurements,
levels and frequencies. Plus with Cheetah, your network reliability increases, giving you the
flexibility, quality and control you require to implement new data and video services.

The International Benchmark.

. The Cheetah System is a standard around the world. From the Pacific Rim and
| South Pacific to Europe, Latin America and North America, Cheetah monitors
the world’s broadband networks. For status and performance monitoring,
the Cheetah system will work for you now and in the future. For further

information and product literature, call (941) 756-6000 today.
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j SUPERIOR ELECTRONICS GROUP, INC

l{ ~ 6432 Parkland Drive o Sarasota, Florida, USA 34243 o (941) 756-6000 © FAX: (941) 758-3800
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network to full operation in

less than four hours, with 70 of
these being resolved in less than
one hour. The collected data in-
dicates only one instance during
which full network restoration
required over three days to
complete.

This high degree of success in
meeting Rogers’ initial average
MTTR objective of less than four
hours stems from the effective
use of network monitoring tools
that not only enable early fault
detection, but also fast fault
isolation resulting in the rapid
dispatching of a technician.

Improving availability

For network operations, the
WTAC looks after both the HFC
physical network and the WAVE
data service network. However,
as service penetration increases,
and additional services are
being prepared for introduction
to the Rogers systems, the need
for more efficient problem reso-
lution has become increasingly
obvious, as has maintaining
high service and HFC network
availability .

w7

COMMUNICATIONS, INC.
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~Z—— VIDEO, DATA, TELEPHONE
LANS & WANS 920 MHz to 31 GHz

$ — REPLACE LEASED
PHONE/DATA LINES

® FLEXIBLE BANDWIDTH
56KB/Sec, T1’S & DS-3'S

SPREAD SPECTRUM -
NO LICENSE

EQUIPMENT LEASES AVAILABLE
PATH CALCULATIONS

NETWORKS DESIGNED &
INSTALLED

Figure 6: Actual fimes fo repair
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Hours to Service Restoration

A new model for network
management is now being imple-
mented. It involves the establish-
ment of regional Network Opera-
tions Centers (NOCs) to look
after all aspects of the Rogers
HFC network. The NOCs’ prima-
ry goal is to ensure compliance
with HFC reliability and avail-
ability objectives. This involves
enforcement of change control
procedures for all network
maintenance activities, ensuring
network and service restoration
within established time frames,
and continuous tracking and report-
ing of HFC network performance.

o SAVE

The WTAC will continue to
perform similar monitoring and
management functions for the
WAVE data service network.

The establishment of the
NOCs ensures that availability
targets are met through the
performance of continuous net-
work monitoring and making
more efficient use of available
resources. This means that HFC
network maintenance activities
become more focused on taking
preventive action to avoid
failures and achieve the objec-
tive of 99.94% for HFC network
availability. €T
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13402 N. Scottsdale Road, Scottsdale Arizona 85254

Fax: (602) 998-8701
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Easy Does It

With IS HEC A TES "
Low-Count Fiber Optic Splice Cases

Preparation time is minimal. They’re fast and easy
to install and re-enter. No special tools are required.
And they don’t require mastic sealant, heat shrink or
drilling. For fiber optic splice cases, the answer is easy!

= Starfighter™ fiber optic splice cases increase your
p productivity and lower your costs. Plus, with
Starfighter™, you can count on a fiber closure that is
both reliable and technician-friendly. Each splice case
incorporates the same basic design that the
telecommunications industry has trusted for over
twenty years!

s To find out more about our broad
2vge product family, our associated
” product accessories

- and all of the
custom
options to
choose

from, call
us today!

It’s as easy
as that!
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Meets Belcore Specifications

™
Engineered to Make the Difference

Operations and Distribution Center
580 Ternes Avenue, P.O. Box 955,
Elyria, OH 44035
Phone (216)366-6966
FAX (216)366-6802
24-Hour Voice Messaging
Worldwide Distribution
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