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P | I Y A F I :‘ ,\ ’ As sure as the sun rises, you can count on the Continuum™ Headend

System for exceptionally dependable video delivery. Advanced hardware

‘ S N design features like gold plated interconnections and a fully passive back-

plane ensure continuous service and peak performance. For proactive

UFE ARE I I I I S headend management, Continuum’s Headend Management System (HMS)

provides full remote control, status monitoring and automatic backup 24

RELIABLE . hours a day. Make your headend one to count on—call 1-888-HEADEND

http//www.sciatl.com

Scientific
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The Force of Gravity

CONTINUUM HEADEND SYSTEM
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TEST RESULT

QAMS60

- Includes Sencore’s Exclusive
ssnuA\'ED 3-Year Warranly.
* Full Frequency/Channel Tuning S
-8 EOU LIZATION

* Digital Power/Level Measurem&ft
* Exclusive Estimated BER Testing
- Digital Equalization Measuremen

» Quick Good/Bad Visual Test For:
Acceptable Levels

* All Weather Proof Design Sencore offers a QAM Analysis meter designed
specifically for your system and its unique
testing requirements. To find out how we can
solve your digital testing needs, simply call

us at 1-800-SENCORE.
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Time Warner Cable and Tony Wasilewski of Scientific-Atlanta.
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In this final installment of CTs two-part planning series,
CT Editor Rex Porter speaks to leading industry experts
about planning for the new year.
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explains how to upgrade your network. Read on!
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Paul Gray and Jeffrey Walker. with Motorola, examine
IP (Internet protocol) multicasting.

Channel Capacity o 60
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dustry experts the tough question from the subscriber
perspective: “What can digital do for me?”

Dial Tone Delivery e 64

Just how hard is it to deliver dial tone? Here are some ba-
sics steps for providing telephony from Roger Holleger
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John Sciberras of ANTEC Network Technologies and Terry
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Society of Cable Telecommunications Engineers Director of
Training Ralph Haimowitz writes about new safety require-
ments to accompany fall arrest systems.
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The [Power] of Choice.

Alpha’s Genasys® based broadband power

systems support complete plug-and-play

. expandability. Additional power modules as
wel! as enhanced reliability options easily
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Genasys LCM transformer assembly module
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: ® [Power] of Choice @ 800-421-8089.
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Universal Cable Markers
..still the best.

' Flex Clips
S ' ...stress-free
installations for
| better transmissions
- and longer lives.

Feed-Through |
Bushings

...for multiple
access — now or
in the future.

RB Clip Gun Systems
...tried and true,
cannot impair the cable.
Fitting Savers
...the most versatile |
and efficient method
of avoiding costly
fitting replacements. |

Direct merchants to the telecommunications industry

800-257-2448 or FAX 303-986-1042
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fiber optic
cable marker
features a
lifetime
warranty that
guarantees
your logo and
copy will never
wear off.

UV stabilized
body for
weatherability
and color.
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Worldwide Distribution
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Always on
The Defensive

he best defense is a good offense!

Be proactive—not reactive!
Seems like I've heard this throughout my ca-
reer in business. But did the National Cable
Television Association staff grow up never
hearing this? Or, do they simply not believe in

these principles?

Here we are, again, in front of the Feder-
al Communications Commission fighting
a freeze of cable rates.

Why haven't we carried a positive
message about cable rates to the public
instead of waiting for a broadside from
a group calling themselves the Con-
sumers Union and another calling itself
the Consumer Federation of America?

Who are these people? They purport
to speak for the consumer and we con-
sumers don't even know them and have
never, ever, spoken to them; never have
been asked our opinion (except perhaps
on a street, or along the Capital Beltway,
in Washington, DC).

[ am a consumer and [ don’t want
these groups telling our elected officials
that they represent me.

I paid $5.95 per month to receive three
channels of cable TV back in the early
’60s. That works out to about $2 per
channel. I was delighted to pay the $5.95
per month.

[ don’t remember Gene Kimmelman,
the Consumers Union or the Consumer
Federation of America arguing for a cable
rate freeze then.

Consumer advocates? Have these

EDITOR’S
By Rex Porter

EET - PER

people ever worked in a real job?

Shame on our industry for waiting
around until groups, such as these,
come out of the woodwork to put us
on the defensive. NCTA President
Decker Anstrom is correct when he
says, “We're in a transition period. A
price freeze would stop still in its
tracks investments in new program-
ming and technology.”

But we have done a terrible job of
getting this message out to our cus-
tomers. Instead of promoting good will
with customers who have been on the
cable for years, our promotion efforts
have read something like, “If we're late
to connect a NEW subscriber, that in-
stallation charge is free.”

How about a promotion that recog-
nizes a customer who's been on the
cable for the past 20 or 30 years? That
customer is probably responsible for
getting that new subscriber to hook up
to the cable in the first place!

Over the past two years, cable has
begun providing some great new ser-
vices for our customers. So has cable’s
competition. But cable’s competition
toots their horn constantly.

With my monthly telephone bill
from US West comes a half dozen flyers
reminding me of new services that I
may not even care for. But I certainly
remember they have “call waiting,”
“improved voice messaging,” “last call
retrieval,” etc.

And those constant reminders tend to
make me forget that my relatives back
home in Tennessee are still using “pulse”
rotary telephones.

Gee, a good proactive public relations
program works, after all!

Rex Porter
Editor
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What
you need
when you
need it.

T eleWire Supply offers
immediate, in-stock
delivery on AFC3 fiber
with Alcatel’s exclusive
ColorLock™ feature. Built
to perform and actually
strengthen over time, its
benefits include:

¢ Lifetime color consistency
and vibrancy

* Guaranteed colored fiber
mechanical performance,
strength and reliability

¢ The only coating that
actually improves and
strengthens with age

* Industry leading geometry
for colored fiber

* 100% tensile testing at
1% strain

* Excellent LID
compatibility

* Fully compatible with
industry fusion splicers

* Fully compatible with
heat and mechanical
stripping tools

¢ Meets or exceeds industry
requirements

Satisfaction is always in stock.

TeleWire suppiy

AN ANTEC COMPANY

1-88-TeleWire

http://telewiresupply.com

When vour technician can’t distinguish the blue
fiber from the aqua fiber, vou're looking at a

potentially expensive nismatch waiting 1o happen.

That’s why we think Alcatel’s exclusive AFC™ fiber
coating with ColorLock™ is the brightest new idea

in optical fiber since, well, optical fiber.

Instead of applying color to the outside surface
ol a coated fiber, Alcatel integrates color into
the coating. There are no inks to wipe off, and
no inconsistent or uneven applications of ink
affecting color or geometry. ColorLock guarantees
consistent color throughout the length of the fiber,
for the life of the fiber. Call TeleWire Supply today
for immediate delivery of AFC3 with Colorl.ock
from Alcatel. One look, and we’re sure voucll see

the light.

ALCATEL
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Required Equipment

For Anyone Testing Fiber Optic Systems

* No Adapters! accepts PC and APC
connectors up to 25mm ferrule diameter NEW

* Easily detect fiber breaks up to 3km

* Bright 635nm Laser in a balanced,

watertight penlight housing 510LS “Light Sniffer”
*ldentify active or problem fibers
*Bare or connectorized fiber ends

*Quickly checks splice integrity

* >80 hour operation from 2 AA batteries

* Superior price/performance ratio

RIFOCS Corporation Fiber Optic Instruments & Components
805/389-9800 Fax 805/389-9808 « e-mail: rifocs@aol.com e hitp://www.rifocs.com

See the 160L & New 510 “Light Sniffer” at OSP Expo, Kansas City, Nov. 5-6, #114
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INGRESS PROBLEMS SLOWING YOU DOWN?-

T A

Speed has never been as itaportant in the race Dual Path Sweep

to install and maintain your return path as it is One headend box for both forward
today. So the last thing you need is a problem m and return sweep means more
with ingress. That's where the HP Cal.an 3010R/H efficient use of bandwidth, more space in the
Sweep/Ingress Analyzer comes in. headend and less equipment to buy.

A comprehensive, flexible field tool. Digital Power
The HP CaLan 3010R/H is the one tool that does Quighly and “c“‘“"f“,('ly reasures
it all—even in the presence of ingress averqgepower oL nglfel carriers—
¢ pres Bress. including return path TDMA (bursted) c:uriers.
e Forward sweep .
DigiSweep Technology HP CaLan 3010R field unit
i HP CaLan set the indusiry standard with
* Signal-level measurements its 5 ps sweep pulse. It's so fast it can
(including digital signals) pass through active digital traffic without
L . interference. And now our sweep speed
Highlights of the HP CalLan 3010R/H include: is even faster; measurements can be per-

o Ingress Detection formed in 650 ms.

\’f ll‘.“” ulllgrolss‘ (';)n'(l;pts.lretftum X)?ttsh' C(?”";“'“‘} When speed counts, there’s no faster way to
Gagon,fihe Raadenciutie Lransmisialcisp aylo activate your return path and troubleshoot

the ingress image to ihe field unit for immediate 8 ! AT o B
woubleshooTing, ingress than the HP Cal.an 3010R/H. See us at Western show
Booth #4882

¢ Reverse sweep

For more information call: 1-800-452-4844 Ext. 5333.

In Canada call 1-800-387-3 154, progrian number TMU 355,

www.hp.com/go/catv

HEWLETT"
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There seems (o be at least as many network
architectures as there are vendors of the
technology in the cable industry. That point
was again made clear at the HFC 97 semi-
nar held recently in Phoenix, AZ.

A session on advanced modulation
schemes for enhanced HFC two-way ser-
vices drew the most active participation
from the audience of 175 engineers who
converged on the Wigwam Resort for the
joint Society of Cable Telecommunications
Engineers/Institute of Electrical and Elec-
tronic Engineers conference. Rod Gross of
Ultracom Communications presented a vari-
ety of candidates for the advanced physical
layer (AdvPHY). These AdvPHY candidates,
as Gross dubbed them, include variable con-
stellation multitone (VCMT, used by Multi-
com), orthogonal frequency division
multiplexing (OFDM, used by ADC), syn-
chronous discrete multitone (S-DMT, from
Amati), discrete wavelet multitone (DWMT,
the architecture used by Aware), and syn-
chronous code division multiple access (S-
CDMA, Terayon’s choice).

In all, 26 papers were presented during
HFC 97, covering return plant performance;
cable initiative on status monitoring; tele-
phony, security and architecture; and ad-
vanced modulation and processing.

In the first session, on hybrid fiber/coax

=

ACE
S

(HFC) return path performance, Richard
Prodan of CableLabs discussed the CW
tester. This device was developed by Ca-
bleLabs to test channels on a network to
guard against impairments that cause er-
rors for any services to be transmitted on
that channel.

An overview of measurements and mod-
eling of noise impairments on cable
modems was presented by Dan Howard of
the Georgia Institute of Technology. David
Large of Media Connections Group dis-
cussed average frequency/time unavailability
(AFTU) as a way to quantify discrete carrier
upstream interference.

Specification and design parameters of re-
verse path active components were detailed
by Oleh Sniezko of TCI. Reverse path com-
ponents should be optimized for uncon-
trolled impairments, he said.

Antec’s Jim Farmer outlined signal level
management on the return path, and
high-speed data systems architecture was
explained by Mark Laubach of Com21.
Communications Technology’s editor, Rex
Porter, delivered the luncheon speech, ti-
tled “Where HFC Has Been and Where It
Is Going.”

Other papers presented during the confer-
ence included an analysis of reverse path
laser loading in HFC networks by Lamar
West of Scientific-Atlanta, a discussion of

how status monitoring is used in the net-
work by Tom Elliot of CableLabs, and a
physical layer description from Dean Becker
of Superior Electronics.

A framework for the management of HFC
networks’ outside plant equipment was of-
fered by Gordon Bechtel of Stout Technolo-
gies. A new open spec for outside plant
status monitoring equipment has been es-
tablished by CableLabs and its member
companies, using frequency shift keying
transmission and a combination of poll-re-
sponse and contention-based multiple ac-
cess systems.

C-COR Peter Bradshaw presented a de-
scription of the media access control (MAC)
layer. Open standards in the cable plant
were addressed by Roger Draper of Alpha
and Jim Ostrosky of Tollgrade. Tom Piette of
Tellabs offered insight into deploying HFC
telephony, while M.C. Matteau of Arris
asked whether cable telephony can achieve
the 53 minute per year maximum downtime
that’s considered the standard for reliable
telephony performance.

The need for security in advanced HFC-
based services was discussed by Sid Gregory
of TCI). Digital architectures for advanced
services were reviewed by Lu Rovira of Sci-
entific-Atlanta, and integrated video/data
networking was explained by Jim Forster of
Cisco Systems. >

Flex Clips

Exceptional holding power
without compromising signal quality!

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

@ -~ s . __. EB____=__ __a _

Direct merchants to the telecommunications industry

800-257-2448 or FAX 303-986-1042

Reader Service Number 147

il NOVEMBER 1997 « COMMUNICATIONS TECHNOLOGY



ELECTRONICS FOR I I

TELECOMMUNICATIONS
" &‘ "Yx‘:s . 4 L",‘;‘, |

“A % ~ R .‘r

— I

-

o A e

PREPARED FOR THE 21st CENTURY
1(800)242-1606 (551)998-0600 Fax[561m POl s ea Giaaldact; o6t net  wuadadicithe ooy



WﬂVElBk dues more lllilll just put you in the llEI!lhhllI‘hllllﬂ

s retum path proslem has alwaye been find'ng it Waterek can help. No compaiy hard
you find and fix svseem prablems. And we do i wich syszems end reennology that s T/ ind 1
Camnton Wavetek tor o Complete partnesship through eners phiss svseem problem digenosis © [Di
cymipment for Instatlers o "lechnicians to Svstem Engineess. o Full forwurd and raverse paths testin




v
|

|
!
)

! .
|

- -
v

e T e e
L = NNy

4y

ind CarePian o

o the hiber ragde t ic droge. ® Colmvenient servigs

wducvity. © Signil evel, leakag ool of periornmance, N

muli-user sweep and rigress eerection produces. 17 vou'ne lookmg Tor W!

Call Waverek for complete CA'TV

i heade
1

.

tion e e he
teszing solutions, 1-800-851-1202. Visit us on the web at wwwaway etek.com.
Reader Service Number 184




Reader Service Number 77

Reader Service Number 10-please call.

Reader Service Number 139 -send information

Steady as a nocl( I

rompeter s newly
re-engineered high
performance PL130 \
F-series connector e —
offers many advantages \X“\\\' ) v
over ordinary F-connectors. (

For a perfect contact every time, our
design features a one-piece integrated center contact
pin. Ordinary F-connectors use the cable center wire as the pin which
can cause variations in the female mate inside diameter and possibly
result in signal interrupts.

Ideal for high-end high-performance broadband applications,
the PL130 was designed with the installer in mind: one-piece,
reliable and field terminable.

For rugged broadband applications (CATV, LMDS, MMDS
and satellite), the PL130 reduces return loss problems at the head-end.
The return loss is <-23dB at 2GHz, an improvement
of 28% over results of competitive
products— at even lower frequencies.

Quality doesn’t cost...it pays!

A\ TROMPETER

ELECTRONICS. INC

/ A ggﬂofaﬂ; 0 / 31186 LaBaya Dr., Westlake Village, CA, U.S.A. 91362

(800) 982-COAX - (818) 707-2020 - Fax (818) 706-1040 - www.trompeter.com

Trompeter’s F-Gonnector... ﬂ

MONROE
ELECTRONICS

Ml'b Q\OQ\LS

Established 1975

HEADEND SWITCHING

AND CONTROL

631 Program Timer 630 4x1 RF Switch 629 Stereo A/V DA

“Call us, we’ll help you make the switch!”

DENVER, CO ATLANTA, GA ST.LOUIS, MO PHOENIX, AZ
800-525-8386 800-962-5966 800-821-6800 800-883-8839
303-779-1717 OCALA, FL INDIANAPOLIS, IN

303-779-1749 FAX  800-922-9200 800-761-7610 http://www.megahz.com
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Ted Woo of the SCTE gave an update of
the SCTE Standards Board Subcommittee’s
work. In January 1996, Woo noted, total
standards documents numbered 44; as of
September 8, 1997, that number has grown
to 111. Woo recommended that questions
regarding specific information on SCTE
standards should be directed to him at (610)
363-6888, or by e-mail at twoo@scte.org.

In Harmony

NextLevel Systems Broadband Networks
Group and Scientific-Atlanta reached an
agreement to cross-license relative tech-
nology royalty-free. Through the “Harmo-
ny” platform, the companies will work
together to provide operators with prod-
ucts that are developed based on a com-
mon set of agreed-upon standards.

FCC Announces New EAS Deadline

Cable systems with 10,000 or more sub-
scribers must have Emergency Alert Sys-
tem (EAS) installed, with audio and video
messages on all channels, by December 31,
1998. A recent Federal Communications
Commission Report and Order rejected a
proposed exemption based on system
size—that would be "inconsistent with our
statutory mandate," the FCC report read.

NEWS BITES

* The deadline for submitting a one-
page technical paper abstract for the
National Cable Television Associa-
tion’s Cable '98 convention is Dec.
16. To qualify for consideration as a
technical session speaker at the May
3-6 conference, send a one-page syn-
opsis of your paper or speech to:
Katherine Rutkowski, NCTA, 1724
Massachusetts Ave., NW, Washington,
DC 20036-1969; fax (202) 775-3698,;
e-mail: KRUTKOWSKI@NCTA.COM.

Objective Systems Integrators and
Positron Fiber Systems have teamed
up to offer synchronous optical net-
work (SONET) interoperability solu-
tions for competitive access providers
(CAPs) and competitive local ex-
change carriers (CLECs). Positron’s
SONET products will be integrated
with OSI's NetExpert network man-
agement software. (e
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The Society of Cable Telecommunications
Engineers has announced next month’s
national release of its much-anticipated
Telephony and Service Technician Certifi-
cation Programs. The new certification
programs are available to SCTE local
chapters and meeting groups for national
testing. In a trial run, the Society’s New
Jersey Chapter administered a successful
round of beta testing.

SCTE Director of Training Development
Alan Babcock said, “It has taken a long
time to get these programs finalized for our
membership, but both certification levels
were sorely needed in this industry.” SCTE
Vice President of Technical Programs Marv
Nelson commented on the enthusiastic re-
sponse that the Service Technician pro-
gram, in particular, has already received. “A
number of multiple-system operators
(MSOs) have expressed a great deal of

interest in implementing this program into
their internal job structures.”

Babcock agreed. “Both of these new cer-
tification programs will become a signifi-
cant part of career advancement and
training within several MSOs,” he added.
The Service Technician Certification Pro-
gram was designed to bridge the gap be-
tween the Installer and Broadband
Communications Technician (BCT) Certi-
fication levels. The two-level program will
focus on troubleshooting, particularly the
half-split, or “divide and conquer,”
method of locating distribution problems,
as well as providing a reinforcement of in-
stallation skills and the overall knowledge
that a service technician should possess.

The SCTE will coordinate six technical ses-
sions at The Western Show in Anaheim,
CA, this December. SCTE will present these

sessions during the four-day “30 Years of
Change” event, to address some of the most
important challenges facing today’s broad-
band industry professionals. On Wednesday,
Dec. 10, SCTE President Bill Riker will lead
a discussion on new technical regulatory
developments being considered by the Fed-
eral Communications Commission. Repre-
sentatives from the FCC and the National
Cable Television Association will be on
hand to review compatibility issues relating
to broadband telecommunications.

SCTE At-Large Director Ron Hranac will
moderate a session titled “Two-Way Plant:
Traveling Down the Road to Success, in Re-
verse.” Hranac, vice president of engineer-
ing for Coaxial International, plans to open
the discussion on designing and maintain-
ing a two-way cable system. Industry ex-
perts will offer solutions to some of the
problems encountered while building and
operating a reverse path system. >

Integral, reéognized A
as a high quality producer
of CIC and MOD products...

NOW OFFERS Empty Duct and
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Long term cable protection. Future upgrades.
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P
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Jay Junkus, president of Knowledgel.ink
and an SCTE member, will mediate a dis-
cussion titled “Cable Telephony Today: Are
the Phones Ringing?” Junkus, who facilitat-
ed the development of the Socicty’s monthly
digital newsletter, Digipoints, and other top
telecommunications experts will provide in-
formation to help cable operators prepare
for the growing collaboration between the

telephone and broadband industries.

A roundiable discussion of network man-
agement, led by TCI Director of Advanced
Network Management Van Macatee,will fea-
ture the newest information on implement-
ing a proactively managed network.

A hot item on everyone’s mind these
days, cable modems, will be the focus of a
technical session led by Ron Wolle. Wolfe,

THE WORLD LEADER IN
CABLE PREPARATION TOOLS.

Ripley Company’s tools have been used
by linemen and installers to prepare all
types of cables quickly and efficiently for
more than 30 years.
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cables, Ripley has the tool system for
you. Ripley tools will help you
successfully prepare any cable step-by-
step, from removing the jacket, to cleaning
the center conductor.

Contact us and ask about our tools for CATV, Utility, Electrical and
Fiber Optic cables. Ripley Company, the only name you need to know
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regional director for cable engineering,
will moderate a panel discussion about
the necessary skills and short- and long-
term strategies for dealing with a complex
new set of job skills.

Alan Babcock will proctor written ex-
aminations for Installer and all categories
of the Society’s Broadband Communica-
tions Technician/Engineer (BCT/E) Certi-
fication Programs. Western Show
attendees also can test their knowledge in
SCTE'’s newest certification programs,
Telephony and Service Technician. * T

Call for Cable-Tec Expo 98 Papers

The SCTE is now seeking proposals for
technical papers to be presented at its
1998 Cable-Tec Expo to be held June 10-
13 in Denver. The annual conference,
which attracted more that 8,200 attendees
this year in Orlando, FL, enjoys a reputa-
tion as the broadband industry’ leading
hardware trade show. Expo "98 will offer
telecommunications professionals an ex-
clusive forum to interact on the challenges
facing the broadband industry.

Submission topics should address the
technical decisions that will not only
shape today’s industry, but that also will
play a key role in the future of broadband
technology. Topics may feature cutting-
edge research and development, including
data transmission and digital technologies,
advancements in engineering, as well as
other technological changes that will great-
ly affect telecommunications now and in
the next millennium. The deadline is Dec.
1,1997.

Submissions should include a title, au-
thor’s name, presenter’s name, affiliation,
full address, telephone/fax numbers, e-mail
address and a one-to-two-page abstract de-
tailing the technology or issue and its sig-
nificance to the industry. Proposals may be
sent via mail, fax or e-mail to: Roberta
Dainton, SCTE, 140 Philips Road, Exton,
PA 19341-1318; Fax: (610) 363-5898; e-
mail: rdainton@scte.org.

The SCTE Cable-Tec Expo Program
Committee will announce the selected pre-
sentations in early 1998. Accepted authors
must be prepared to submit a camera-
ready manuscript to SCTE by early May
1998 for publication, as well as present a
15-20 minute oratory based on their cho-
sen conference.
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R ETURN
By Alex Zavistovich

The Wild, Wild Western
A Survival Guide

s hord to believe, but just o few weeks from now the Western Cable Show wil be tok-

ing ploce ot the Anaheim Convention Center. Despite the glifz of the lotest programming

promotions, this is the show that equipment vendors use to introduce the latest fechnology.

Whether you're new to the industry or an
old hand, here is some valuable advice to
enhance your enjoyment of this show and
any other convention you may attend.

Work from the back of the show to the
front. At the Anaheim Convention Center,
start at the rotunda first. It’s easy to leave
that room for the closing day, but last year
some of the most cutting-edge stuff was
going on there, including the CableLabs
display of data transmission products.
Don't just whip through it.

Starting from the back of the exhibit area
means you'll be going in the opposite direc-
tion of the flood of floor traffic all morning
long. Work smarter, and leave all that
milling around to the lemmings.

Bonus: By the time you’ve made it back
to the beginning of the exhibits, it'll be
lunch time, and you’ll be first in line.
Hey, you're going to spend $10 for a
bratwurst, a bag of pretzels and a bottle
of water. You won't be in any mood to be
standing behind a bunch of type-A blue-
suiters asking whether the chicken Caesar
has more chicken in it than the chicken
salad does.

Use a floor guide. A must for finding
your way around the show floor is either
the pocket guide in your registration ma-
terials or the floor map from the conven-
tion daily. The pocket guide is good if
you're traveling light, but reading it is no
picnic. The convention daily is a little
more bulky, but easier on the eyes. Just
detach the map and use that for refer-
ence. Keep the rest of the daily in your
bag to read while you're waiting in line
to use a telephone.

3]

Wear comfortable shoes. Wearing new
shoes to a convention is a rookie mistake.
After eight hours of walking around on a
hard concrete surface, your feet already
feel like canned hams; all you need are a
few blisters on top of that to really feel
like crawling back to the hotel. I recom-
mend sneakers. If people are judging your
footwear, they've got way too much time
on their hands.

“Despite the glitz of
the lafest program-
ming promotions, this
is the show that
equipment vendors
use fo.infroduce the
ltest technology.”

Some things to pack with you as a part
of your survival kit include:

Adhesive bandages. These are especially
important if you forgot to bring comfort-
able shoes. They also make excellent
short-term repairs to hems and culffs that
have come undone.

Talcum powder. Two words: “chafing” and
“ouch.” Especially for us bigger guys, hot
lights and wool suits are a bad combination.

Medication. Bring lots of aspirin and
sinus medicine. If you're coming from the

east, the sudden change in barometric
pressure in Anaheim, CA, can give you a
headache like you've only read about in
medical textbooks.

Aspirin is an anti-inflammatory (good
for your back). Sinus medicine is a god-
send. It keeps you from snoring too
much. If you're sharing a hotel room, your
roommate is fess likely to beat you over
the head with your own pillow in the
middle of the night. Take my word for it.

Express mailers. Unless you're built like
Lou Ferrigno or don’t mind living with
searing back and shoulder pain, don't
carry around a bag full of accumulated
marketing materials, press kits and give-
aways. Last year 1 came home with 50
pounds af paper. Send some back each
day, and sift through it all when you get
back to the office.

A final bit of advice to new conven-
tion-goers: Don’t wait in line for give-
aways. Come early or stay late if you
really need that coffee mug, T-shirt or
plastic yo-yo. If you have enough time
to stand in line for a Polaroid with the
women from the Playboy Channel or
the Spice Channel, you have enough
time to sit in on a press conference or
technical session and advance your ca-
reer a little.

(A special note to guys: You and [ will
never be anything more than a tiny ripple
in a sea of faces to those ladies. Don’t
stand there giggling like you just snuck
out of Catholic school. Somebody some-
where is introducing a new cable modem
or network monitoring system. Find out
more about it.)

See you in the press room. Cp

Alex Zavistovich is executive editor of
“Communications Technology.” He can be
reached in Potomac, MD. at (301) 340-
7788, ext. 2134.
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= ‘DHRANAC—Notes for the Te chpEiEERSEN:

Making Two-Way Work—~Part 2

By Ron Hranac

his is the second part of an overview of some of the material from the workshop Tom

Staniec and | taught ot this year's Society of Cable Telecommunications Engineers Cable-

Tec Expo in Orlando, FL.

In this installment, I'll cover additional up-
stream impairments such as impulse noise,
signal clipping, transient hum modulation,
and intermittent connections, along with
data carrier RF levels and setting upstream
levels in the network.

Most upstream data transmission errors
have been found to be caused by bursts of
impulse noise. Impulse noise is character-
ized by its fast risetime and short duration—
generally less than 100 microseconds—
although most has been found to be below
10 microseconds duration. The short dura-
tion, fast risetime characteristics of impulse
noise means that it contains significant
broadband energy, often throughout much
or all of the upstream spectrum.

Common sources of impulse noise in-
clude vehicle ignitions, neon signs, static
from lightning, power line switching tran-
sients, electric motors, electronic switches
(thyristors can be especially bad), and
household appliances such as hair dryers,
thermostats, garbage disposals, aquarium
heaters, and electric blankets. The following
will give you an idea of just how much of a
problem some appliances can be.

A few days ago, as of this writing anyway,
[ was overseas providing two-way training
to one of my company’s clients. During that
training we found that an alternating cur-
rent (AC) operated electric screwdriver they
use is a great source of impulse noise. So
much so, in fact, that while there I devised
a pickup loop for the screwdriver so that its
impulse noise could be intentionally inject-
ed into the upstream spectrum of their lab’s
two-way cable equipment for test purposes.
[ also used that same electric screwdriver to
demonstrate the effectiveness of coiled-
cable common mode chokes. But I digress
(or is that ingress?).

RF ingress—discussed in last month’s
column—and impulse noise can cause sig-
nal clipping in upstream active compo-
nents. Excessive signal levels from in-home
devices such as pay-per-view converters can
cause signal clipping, too. Signal clipping,
also known as compression (not to be con-
fused with digital compression), can occur
in upstream amplifiers and fiber optics
equipment. Upstream lasers are most sus-
ceptible to clipping, especially low-cost
Fabry-Perot types.

Most energy that causes signal clipping is
in the 5-15 MHz range, although higher fre-
quencies can be involved. When clipping
occurs at one frequency, it usually affects all
other frequencies. This is known as cross-
compression. Clipping is less likely to occur
in upstream amplifiers because of the
greater headroom in the coaxial network.
It's most prevalent in upstream lasers. When
laser clipping occurs, data throughput usu-
ally decreases.

Transient hum modulation manifests it-
self as a low frequency disturbance to carri-
ers on the network, and is thought to be
generated when high current in network
passive devices causes the devices’ ferrite
materials to saturate.

A similar problem that has been observed
in some networks is noise and harmonics
from amplifier switching power supply
modules. When this happens, it often can
be reduced or eliminated by tightening
chassis and module mounting screws inside
of amplifier housings.

Intermittent connections have been found
to disrupt upstream data transmission. Inter-
mittent connections can be self-induced
(whoops). For example, when a technician
changes upstream amplifier pads and equal-
izers, or changes upstream amplifier

modules, the brief interruption wilk affect
the upstream signal path. Other causes of
intermittent connections are usually craft-re-
lated, and are due to loose or damaged con-
nectors, and poor quality installations.

Setting upstream signals to the correct
level can be very difficult when those sig-
nals are digitally modulated carriers. In the
downstream network, analog National Tele-
vision System Committee TV carrier levels
are measured in terms of the root mean
square (RMS) value of the videos instanta-
neous synchronizing peak level. This is eas-
ily done with a cable TV signal level meter
or spectrwmn analyzer.

Digitally modulated carriers are most
often measured in terms of their average
power level. Because the digital signals
have characteristics similar to broadband
noise, traditional signal level meters
(SLMs) cannot be used ta accurately mea-
sure a digitally modulated carrier’s ampli-
tude (an exception is some newer SLMs
that have digital carrier measurement
functions available).

One accepted method is to use a thermo-
couple power meter, which will display a
digitally modulated carrier’s average power
level. If you have only one carrier to mea-
sure, this is fairly easy to do. However, if you
attempt te use a power meter in the pres-
ence of multiple carriers, the power meter
will measure the total power of ail of them.
In this situation, you will need to isolate the
desired carrier with a high quality bandpass
filter at the input to the power meter, and
take into account the filters insertion loss,
flatness, and bandpass characteristics.

Other possibilities include test equipment
that has been designed to accurately mea-
sure the amplitude of digitally modulated
carriers. Some spectrum analyzers can be
used for this measurement, as long as the re-
sult can be correlated with a thermocouple
power meter measurement. Another factor
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to consider is how to measure “bursty” digi-
tal signals. Many types of digital carriers are
on very briefly, making it much more diffi-
cult to capture and analyze those types of
signals and measure their amplitude.

Using a digitally modulated carrier’s av-
erage power level is acceptable for low
peak-to-average signals such as quadrature
phase shift keying (QPSK). However, if the

upstream (or downstream for that matter)
carries high peak-to-average signals such
as quadrature amplitude modulation
(QAM) or code-division multiple access
(CDMA), it is much more difficult to accu-
rately measure and set levels. This is be-
cause the digital carrier’s peak level can be
several dB higher than its measured aver-
age power level. Make sure you take this

INTRODUCING
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High-precision hot image estimation
Dynamic full color user interface
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into account when setting digital carrier
levels. For example, 64-QAM has a peak-
to-average ratio around 5 dB; orthogonal
frequency division multiplexing (OFDM)-
64-QAM is about 7 dB; and CDMA may be
in the 9-13 dB range. If the levels are incor-
rect (even though the average power levels
seem right), this discrepancy between aver-
age and peak power levels may cause laser
clipping. Discuss this with the manufactur-
er of your system’s data transmission equip-
ment, as well as with the manufacturer of
the test equipment you're using to measure
digitally modulated carriers.

The easiest way to set upstream signal
levels is to establish what is called the X
level. This is a headend upstream signal
level that occurs as a result of providing the
proper level at the input to the last up-
stream amplifier (the first amplifier or node
out of the headend). To establish the X
level, go to the first downstream amplifier
or node location. Here you should inject a
signal into that location’s reverse amplifier
module input at a level known to be correct
(make sure the upstream fiber link has been
properly adjusted before you do this). This
will result in a signal at the headend that is
measured and defined as the X level. By the
way, you can use just about any headend
upstream test point to set the X level, al-
though [ would discourage the use of the
upstream fiber receiver output or its test
point. Try to establish the X level test point
closer to the input of a cable modem router
OF your upstream sweep receiver.

Assuming your system was designed for
unity gain operation, when you go to the
next amplifier location and inject the prop-
er amplitude test signal there, the resulting
signal at the headend should be the same as
the original X level. If it’s not, you can make
necessary adjustments and install the prop-
er output pad and equalizer to achieve the
correct input level at the first amplifier (or
node) location, which will then give you
the desired headend X level.

OK, class dismissed for now. Next
month I'll continue this discussion
with some other thoughts about two-
way operation. T

Ron Hranac is senior vice president, engineer-
ing for Denver-based consulting firm Coaxial
International. He also is senior technical editor
for “Communications Technology.” He can be
reached via e-mail at rhranac@aol.com.
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FOCUS ON
By Justin J. Junkus

The Internet Isnt Just Data

ou might consider it strange fo see a column on the Internet in the “Focus on Telepho-

ny” spot. Think again. Telephony over the Internet is becoming more widespread, and

some cable companies have even gone so far s fo seriously consider it as their option for offer-

ing telephony service.

While I wouldn't recommend this route as
the primary way of getting into the tele-
phony business, it does show you that In-
ternet telephony is a lot more than a toy
for the data-over-literate.

Let’s look at the investment the user
must make. First, you need some basic
equipment—a personal computer
equipped with a sound card and software
for voice digitization, a microphone and
a headset. Many folks already have the
basic multimedia PC, so there’s no addi-
tional cost here. You also need the appli-
cations software that gives you the
telephony interface. Many of the basic
phone packages are free for the down-
loading from Internet Web sites. Even
those with more enhanced features run
around $50 from a computer outlet. Of
course, you must be able to connect to
the Internet, via an Internet service
provider (ISP). There are now a number
of ISPs to choose from. Some provide
only basic Internet connection and
search, while others, such as Prodigy
and America OnLine, are sources for
multiple services that supplement Inter-
net access, such as special interest
groups and chat lines. Unlimited Inter-
net access is typically available for
around $20 per month, if you shop
around. That’s in addition to the local
phone charges you will incur if you use
a dial-up telephony modem, or any addi-
tional charges for high-speed data access
from your friendly cable company, if you
go with a cable modem. So far, this is
still a bargain, considering you can liter-
ally call the world over the Internet.

The user interface to the “phone”

typically comes in the form of a graphic
display on the user’s PC. Many of the
software packages create a screen that
looks a lot like a cellular telephone. In-
stead of pushing buttons, the user moves
the mouse pointer to the appropriate
telephone key and clicks.

How about quality? Most people who
have used Internet telephony claim the
transmission sounds at least as good as
an analog telephone. There are, howev-
er, some caveats. The PC running the
application must, at minimum, have a
Pentium processor, and the connection
must be at least 28.8 kbps. Score one for
cable. Dial-up telephony modems usual-
ly negotiate line rates upon setup, and

“Most people who
have used Internet
telephony claim the
fransmission sounds
at least as good as
an analog telephone.”

it's not always possible to get a 28.8
kbps connection, particularly on long
loops or over older facilities.

The feature capability of this technolo-
gy is not quite comparable to a standard
telephony system, but it is more than ade-
quate for most cases. One package I've
seen offers a full suite of business features,

IRl EPHONY

including eall transfer, voice messaging,
and incoming call restriction. That partic-
ular vendor also is premoting a migration
to video conferencing, by adding a digital
camera to vour PC.

So what’s the drawback? Connectivity
and contention are the biggest possible
problems. To make a connection, it is nec-
essary for beth parties to be on line to the
Internet at the time of the attempt to con-
nect. That’s because routing inforination
over the Internet requires source and des-
tination addresses for the parties involved.
To understand how this becomes a chal-
lenge to Internet telephony, you need to
understand some of the basics behind In-
ternet addressing.

All computers attached to the Internet
have an Internet address while they are
attached. The address is called an Inter-
net protocol (IP) address, and consists
of four sets of digits, separated by peri-
ods. 198.37.22.26 is an example. These
numbers are assigned by a centralized
group that is part of the Nationai Sci-
ence Foundation to parties such as ISPs
and large corporations, who in turn can
reassign them to their customers or
users. As you might guess, although the
possible number of these addresses is
large, so are the number of potential
computers. In order to conserve ad-
dresses, the NSF has ruled that dial-up
connections do not get permanent IP
addresses. Rather, the ISP must dynami-
cally assign the address from a pool of
available addresses when the dial-up
connection is made. To reach you with
an Internet phone call, my software
must have some way of knowing that
assigned address. There are a couple of
ways to do this.

To make it easier, some systems use a
“meet-me” tvpe of arrangement, where the
calling and called parties agree to log-on to
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an ISP at some predetermined time and
then bring up the telephony application
program. Notice that although this saves
long distance telephone charges, it can be
inconvenient. Another way of doing this is
for the telephony programs to attempt call
setups using e-mail addresses. This mcthod
requires routing telephony call requests to a
specialized server attached to the Internet,
which searches the Internet to see if the
called party is on line at the time. When the
called party is not on line, a message is re-
turned to the caller. It is even possible to
carry this technology one step further, and
complete the call via the public switched
telephone network using gateways to the
public switched telephone network (PSTN).

“Contention enters
the scene when there
IS congestion
in the network.”

Contention enters the scene when
there is congestion in the network.
While data on the Internet can be stored
and forwarded when there are dclays,
voice conversations are real-time. Delays
in moving voice information must there-
fore be minimal. Once again, there are
ways to resolve this problem. Protocol
data units carrying voice information
can be tagged with higher priority than
data protocol data units, and therefore
be allowed through the network ahead
of other information.

Like I said in the first paragraph,
would not recommend a cable company
enter the phone business solcly with In-
ternet telephony, and expect to compete
head-on with a telephonc company for a
subscriber’s entire telephony bill. On the
other hand, this is certainly one way to
offer an interesting telephony alternative
to your high-specd data customers. *

Justin J. Junkus is president of Knowl-
edgeLink Inc., a training and consulting firm
specializing in the cable telecommunications
industry. To discuss this topic furthey, or to
find out more about KnowledgeLink, you may
e-mail him at jjunkus@aol.com.
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S O L Upl

By Loura K. Homilton

The Splice is Right, or Maybe Not

o did you hear the one about the guy who made the cataclysmic error of breaking a small

piece of fiber-optic cable off in his hand?

Seems it got into his bloodstream and
caused a heart attack. Cable urban legend?
Industry myth? Simple hogwash? Jim Hayes
(20-year fiber veteran and president of
Fotec) doesn' believe the story for a second.

What about the fact that all fiber light
will burn you or zap your eyeballs? That’s
not exactly fact either, says Hayes.

Fibers magical and complex reputation
has made it virtually impossible for even
the most conscionable FO technologist to
keep up with it all: white papers, magazine
articles, Web pages, conferences, engineer-
ing manuals, training seminars, and so on.

And as everyone loads up on their knowl-
edge cache of fiber ammunition, we've got
an environment primed for conjecture, de-
bate and sometimes all-out rumor.

LID vs. VPA

Here’s a friendly little fiber discussion
that popped up on the Internet SCTE-List
recently: Local injection and detection
(LID) vs. virtual profile alignment (VPA).

So, when it comes to a method of fiber
alignment for fusion splicing, are you
adamant about which method is “better”?
According to one SCTE-List posting on
the topic, some feel that “using a LID sys-
tem when splicing gives one a better,
more consistent splice.” So does it really?

“I am not aware of any study that
showed either method was better,” says
Hayes, who in addition to being the presi-
dent of Fotec is co-founder of “Fiber U,”
and author of Fiber Optics Technician’s
Manual (Delmar, 1996).

According to Hayes, “Either method of
fiber alignment for fusion splicing works
equally well, but all are relative, not ab-
solute, measurements.”

He explains that these methods are de-
signed to look for a situation that indi-
cates a maximum amount of light

[~

transmission (or minimum loss), but
since no way exists to determine an ab-
solute reference or the exact amount of
light coupled into or out of the fiber, no
absolute measurement of loss is possible.
An optical time domain reflectometer
(OTDR) can make that measurement if it
is used in two directions and averaged, to
remove the directional sensitivity to mode
field diameter and scattering coefficient.

Dispelling light's myths
So LID vs. VPA is relative, which leads to

healthy opinion and debate. But what about

“fiber facts” floating out there that aren't

even relative—they’re simply wrong?
Hayes lists the following as a couple of

examples of misinformation and suspect
techniques he’s seen bandied about:

*Requiring OTDR data for cables too
short to be seen on an OTDR.

* Loss testing at wavelengths inappropri-
ate for the fiber (like 850 nm for single-
mode or 1,550 for multimode).

* Requiring tests of installed cable plants
with backreflection testers that are used
for patchcords, giving worthless, or at
best questionable, data.

“Most of the mistakes occur because
the majority of material written on fiber
optics refers to long distance telephone
installations, which is quite different from
CATV or premises cabling,” says Hayes.

His battle cry for combating fiber misin-
formation is often heard in our industry:
“Training, training and more training!”

However, the cable telecommunications
technical community needs to be careful
about what and how it teaches its teach-
ers. (Hayes said the story that started this
column was told in a training class!) “We
need to train and certify trainers. That is a
big project for the FOA,” he adds.

SCTE and FOA training courses

The SCTE offers an “Introduction to

Fiber Optics" course all over the coun-

try. For details on this or many other

fiber training resources, contact: (610)

363-6888.

The following training courses are ap-
proved by the Fiber Optic Association:

* Lincoln Trail College Fiber-Optic Cours-
es. Contact John Highheuse via e-mail:
hihouse@midwest.net.

» Fiber U. Contact (800) 537-8254 or
e-mail: info@fotec.com.

* Eric Pearson Fiber Optic Courses for
American Research Group. For infor-
mation, e-mail: FiberXpert@aol.com.

* C+W Fiber Optic Courses. Cus-
tomized training on site and at vari-
ous locations. Contact Dave Chaney
or Paul Walker at (805) 529-1920,
(805) 529-1943 (fax); or e-mail
Cwfibropt@aol.com.

If you haven’t heard of it, the Fiber
Optic Association Inc., has been orga-
nized as an international nonprofit pro-
fessional society with a charter to
develop educational programs, certify
fiber-optic technicians, provide lists of
approved fiber-optic training courses
and promote the technology.

Check out the Web site at http://world.std.
conm/~foa/, or you can contact the FOA at
(617) 469-2FOA,; (617) 396-6395 (fax); or
foa@world.std.com (e-mail).

For details on Society of Cable Telecom-
munications Engineers fiber seminars or
FOA-approved courses, see the sidebar. ©-

Laura Hamilton is senior editor at “Communi-
cations Technology™ in Denver. She may be
reached via e-mail at lhamilton@phillips.com.
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et's see: You've tried to read Communications Technology magazine (and others), a-

tended Cable-Tec Expo ‘97 in Orlando, FL, and you even found an old textbook on dig-

SCTE ON Sm;EEOR:]
By Alan Babcock

Ready for Change? Is Your Staff?

ital communications from your days in electronics school.

Your manager has informed you that your
system will incorporate digital TV at the
end of the second quarter in 1998, cable
modems will go in during the third quar-
ter and corporate is still thinking about
telephony. Although the system was de-
signed for reverse, you haven't dropped
the modules in yet. This is enough to
make technical operations managers lose
significant quantities of hair.

If this sounds like your situation,
you're not alone. Over 50% of the cable
systems in the United States are expect-
ed to install reverse capability in 1998.
Of course, the driving motivation is the
implementation of data, telephony and
maybe even interactive digital TV.

The question is this: How will your staff
handle the change? Do they understand
quadrature amplitude modulation (QAM),
quadrature phase shift keying (QPSK),
noise funneling in the reverse system,
time-division multiple access (TDMA),
and code-division multiple access
(CDMA)? Do they know how to access
the Internet or even have computers in
their own homes? What happens when a
customer loses his digital TV picture?
How will your technicians find the solu-
tion? What test equipment will they use
to find problems?

The answer, at least in part, is training
and education. Training can help with
some of the skill and knowledge deficien-
cies; education can help with even more.
Only experience can fill other voids.
Preparing yourself and your staff for tech-
nological change is a daunting task. You
will find that those who are educated will
adapt well. Those who have not been
trained will adapt, but it will be more dif-
ficult for most of them,

o

What is the difference between educa-
tion and training? Training helps people
learn skills or increase knowledge spe-
cific to a required task. Education pro-
vides underlying foundational
knowledge to help people grasp funda-
mentals and apply that knowledge in
varying circumstances. For example,
you can train someone to use a calcula-
tor to find the answer to a mathematical

“Over 50% of the
cable systems in the
United States wil
install reverse
capability in 1998.”

problem but he or she must be educated
in mathematics to be able to understand
why the answer they got is right or
wrong. You also can train your techni-
cians to properly align the amplifiers in
your forward cable plant, but unless
they have been educated in the funda-
mentals of system design, noise addi-
tion, automatic gain control (AGC), or
unity gain, it will be difficult to adapt
the learned skills to the operation and
maintenance of the reverse cable plant.

Many operators today see the lack of
training as a significant obstacle to the
deployment of new services. Many in-
dividuals have acquired their experi-
ence in the field and do a tremendous
job of maintaining the existing system
that provides entertainment to the

millions of cable TV customers. Most
individuals that have learned by experi-
ence are now facing another challenge
because the technology is changing
rapidly. We don't have time for a
lengthy learning curve before imple-
menting the new reverse-capable hy-
brid fiber/coax (HFC) networks.

Educational opportunities abound
but it takes an incredible amount of
personal motivation to push yourself
to take advantage of them. It is very
hard to find time or energy for night
classes, correspondence courses, or
even Society of Cable Telecommunica-
tions Engineers chapter meetings.

It is very difficult to admit you do
not have the background education
necessary to fully grasp the new tech-
nologies being deployed. I find I must
make time in my day to read, research
and study those things I don’t compre-
hend. That means I have to sacrifice,
such as occasionally studying a text-
book instead of watching a football
game on Sunday afternoon.

The pace of technological change is not
slowing. It is accelerating, rapidly. If you
feel behind now, it will be even worse to-
morrow unless you do something today.
The SCTE is only one source of up-to-
date training and education materials de-
signed to help you stay current in your
knowledge of the broadband telecommu-
nications industry. Many colleges, univer-
sities, community colleges, and technical
trade schools offer programs as well. The
training and education is available. The
motivation to use the materials or attend
classes needs to be yours. Ct
Alan Babcock is director of training develop-
ment for the Society of Cable Telecommuni-
cations Engineers. He can be reached by
e-mail: ababcock@scte.org.
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Security Locks Onto MPEG, DAVIC, CableLabs

By Michael Adams and Tony Wasilewski

The following was updated and modified for publication in “Communications Technology” with
permission from the National Cable Television Association. It was adapted from a paper pre-
sented by Michael Adams in the “1997 NCTA Technical Papers.”

xisting conditional access ((A) systems, by their very nature, have tended fo be proprietary.
However, coble operators would bike to have the choice of set-top terminals from many dif-

ferent suppliers. One approach would be 1o settle on a single system design and have ol manufudurers

ficense that one system. This would hve negotive implications for olf parties concerned, however, be-
anse there is Rile incentive for feature innovations from the dllernate suppliers, sine they are locked

inio 0 single design

The digital age offers the promise of sup-
porting a highly standard, multi-vendor
environment. This includes the possibility
of having more than one conditional ac-
cess system at work within the same net-
work simultaneously. Because the industry
has focused on and agreed upon the use
of standards such as Moving Pictures Ex-
perts Group (MPEG-2) and Digital Audio-
Visual Council (DAVIC)!, it is now
feasible to finalize agreements that permit
complete interworking of products from
different suppliers while still reaping the
benefits of digital compression.

The MPEG-2 systems layer2 provides
various hooks to support the coexistence
of multiple CA systems within the same
digital channel. This allows decoders,
using different CA systems, to gain access
to the same services with no need to
simulcast the MPEG-2 payload.

So that the MPEG-2 payload need only
be sent once, it must be encrypted with a
standard “service” encryptor. The multiple
CA systems then effectively provide differ-
ent key and entitlement delivery systems.
Because only the CA key and entitlement
delivery information needs to be simulcast,

this adds relatively little overhead. We will
show that, in practice, this is less than 1%
per CA system.

First we will describe some require-
ments of a contemporary single CA sys-
tem before turning to multi-CA systems.

Traditionally, CA systems for broadband
networks have been intended to protect
primarily against signal theft for the bene-
fit of the network operator. With the ad-
vent and migration to digital compression
and two-way services, security issues have
greatly expanded and so has the list of
beneficiary parties. For example, content
owners, service providers, billing providers
and end users now all have security con-
cerns in addition to network operators. In
addition to signal security, examples of
these emerging concerns include:

* Sensitive or private data accessed and
transmitted in cable modem applications.

* Authenticating service providers in a
multi-provider network.

* Multiple entitlement agents (“gatekeep-
ers”) in one decoder.

¢ Authenticating messages in forward and
reverse directions.

* Protecting software and application
downloading to set-top terminals

(STTs), including virus protection.
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* Two-way services.

* Shopping services and “e-commerce”
and “e-cash.”

* Subscriber identification and digital
signature.

* Subscriber privacy, for example, credit
card numbers.

These new service requirements can be
met with an approach that combines both
public key and secret key cryptography.
The use of public key cryptography allows
the addressing of the issues discussed be-
fore in a unique way that traditional secret
key-only CA systems cannot match.

The requirements of a robust, contem-
porary CA system may be met by the fol-
lowing system components:

* Stream encryption and entitlement con-
trol message (ECM) streamer module

* Control suite

* Transaction encryption device (TED)

* Service decryptor module

* Security manager

* STT secure element

Entitlement management messages
(EMMs) may be sent on this “out-of-band”
path. In fact, since EMMs may be encapsu-
lated within Internet protocol (IP) packets,
they can be selectively routed to specific
broadcast centers. This not only conserves
EMM broadcast bandwidth, but consider-
ably complicates the business of the “clone
pirate,” since there may be many broadcast
centers. The “pirate” must maintain legiti-
mate STTs in each of these broadcast cen-
ters to enable clone reception.

A typical CA system employs a multi-
level key hierarchy. Control words are
fast-changing keys used to encrypt the
services (video, audio, data). Mid-level
keys are used to protect the control words
so that they can not be discovered in
transmission, except by authorized units.
The multi-session keys are sent to individ-
ual decoders using messages (EMMs) that
are usually encrypted. If the EMMs are en-
crypted with the RSA public key algo-
rithm, they also may be digitally signed by
an entitlement authority.

In October 1996,3 some major elements
of an interoperable digital cable systems
specification were agreed upon by Cable-
Labs and its members. The agreement was

based on existing standards—data encryp-

tion standard (DES) and MPEG-2 systems

layer. Also, the agreement was deliberately

defined 1o be the minimum intersection of

multiple CA systems:

« The adoption of a standard service encryp-
tion algorithm based on DES standards. >

« A common control word generation
method.

¢ Use of existing features in the MPEG-2
systems layer to allow multiple CA sys-
tems to coexist within a single digital
channel.

“DES would not be

an appropriate choice

for long-ferm secrets
but that does not

mean that it is now
a useless cipher.”

This agreement represents the final and
the most difficult step in the long history
of standardization for digital systems. Be-
cause the CA system is typically the most
feature-rich, it significantly differentiates
one vendor’s product from another. By
separating the CA system into two parts
(the service encryptor and other compo-
nents), each vendor is still able to inno-
vate and add features to its CA system
without introducing incompatibilities at
the service encryptor level.

Over the years and in recent times,
there have been reports of the “breaking”
or “cracking” of the DES algorithm. Both
differential and linear cryptanalytic attacks
have been devised, but are not practical
because of the large amounts of data that
is needed to attack even a single key.
Thus, the best known attack today against
DES is “exhaustive key search.”

In this attack, the adversary tries every
possible DES key until one is found that
causes the ciphertext to produce an intelligi-
ble plaintext or if matching plaintext is avail-
able, produces the matching answer. This
key can then be used to quickly decipher
other blocks that were encrypted with it.

This is a daunting task since there are 256
or 72 quadrillion keys to test!

However, computing power is constantly
increasing and becoming less expensive and
the Internet provides a relatively easy way
to amplify that power. In a recent response
to RSA Data Security Inc.’s DES-breaking
challenge posted on the Web
(http://www.rsa.com/rsalabs/html /
challenges.himl), a group of volunteers
arranged for tens of thousands of comput-
ers from industry, universities and govern-
ment to work on the Challenge Problem.
The method was straightforward: Divide the
key space into many parts and give a small
part to each of the volunteer computers.

After a four-month search and with
24.6% of the key space searched (approx.
18 quadrillion keys) the winning key was
found. This shows that DES would not be
an appropriate choice for long-term secrets
(such as the formula for Coca-Cola or
diplomatic communiqués) but that does

BOTTOM
LINE -

Multiple Conditional Access Systems

There are a number of well-developed
standards currently being used to de-
liver digital video over cable systems in
the area of modulation, forward error
correction, transport and compression.

However, encryption and existing
conditional access systems have been
traditionally, by their very nature, high-
ly proprietary systems. This presents a
road block to the support of multi-ven-
dor set-tops in cable systems.

One possible solution, for digital
systems, is the adoption of a common,
standard, service encryptor at the low-
est level combined with multiple con-
ditional access systems that provide
key distribution and control functions.

There are, of course, technical chal-
lenges in building multiple conditional
access systems. In practice, specific
standards are required to support cost-
effective deployment of multi-vendor
set-tops.

NOVEMBER 1997 « COMMUNICATIONS TECHNOLOGY 3



Figure 1 : Common support encrypfion

| Comol | ,I' (A System A 11
| wod | ECM formatter /
I generafion | encryptor |
| ASystem B
* | ECM formatter /
| enayplor |
* — -
C D ol © Comman |
- recepfion ond | > senvice
. desrypfion. | I enayphor

ey
System A STT
A
System A ECMs
Y Services Y

System B ECMs
v

P

System B STT

not mean that it is now a useless cipher.
Quiie the contrary, since the “strength” of
DES has been so well characterized and it
has been subject to intensive “attack” for
over 15 years with nothing more practical
than a “brute force™ attack being discov-
cred. It is an excellent choice for commer-
cial encryption use. Coupled with
appropriate key management and suitably
choscn key lifetimes, DES can still provide

robust protection against both real-time
and off-line attacks against digital services.
Figure 1 illustrates an example multiple
(dual) conditional access system. A common
control word is used with a common service
encryptor to encrypt the MPEG-2 payload.
Each of the two conditional access systems
independently delivers the contral word
(using different key delivery mechanisms) to
the two set-top terminal (STT). Each STT

receives and operates only on the ECM
stream that it “understands.”

Figure 2 on page 38 illustrates how the
MPEG transport layer supports multiple
conditional access systems. The conditional
access table (CAT) provides pointers to mul-
tiple EMM streams. The program map table
(PMT) provides descriptors to multiple
ECM streanis.

Each picce of CA information contained
in the CAT and PMT is labeled with a
field called the “CA System ID” so that
the parameters from different systems may
be distinguished from one another.

Thus, the necessary information to sup-
port multiple CA systems can be combined
into the service-bearing multiplex and can
be casily identified, parsed and used by the
corresponding digital terminals. EMMs
sent in out-of-band channels can be differ-
entiated by similar or other methods, such
as frequency division multiplexing.

What is the overhead of operating a dual-
CA system? If we assume 100 kbps for the

36

o
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additional ECM stream, this amounts to
less than 0.4% of the digital channel. Taking
an estimate of 100 kbps for the additional
EMMs, this also amounts to less than 0.4%
ol the digital channel. (Note that in a cable
system, EMMs are typically delivered in an
out-of-band, QPSK, quadrature phase shift

The following terms are used in this article:

+ Conditional access (CA) system: The
software and other components neces-
sary to provide for selective access or

denial of specific services in a network.

The CA system is used 1o establish the
means by which subscription or other
payments may be collected from users
of a network for use of a service. A
conditional access system includes
mechanisms for payload encryption,
secure key delivery, addressed messag-
ing, secure entitlement delivery and
appropriate links to administrative
gateways or billing systems.

keying, channel.) Therefore, the total over-
head is less than 0.8%.

In any case, it is the exception rather than
the rule, that both CA systems would be ac-
tive in a single system at the same time. The
henefits of a multiple CA strategy of second
sourcing, CA system evolution and CA

Definition Of Terms

* Key delivery: The mechanism by which
various keys are delivered to the set-top
terminal in a secure manner (so that
the service cannot be pirated).

* Key hierarchy: Usually defined in a
broadcast security system. At the lowest
level is the control word, which is the
key used with the service encryptor.

* Service encryptor: The encryption algo-
rithm performed on the MPEG-2 payload
bytes. Note that the MPEG-2 transport
system packet headers and adaptation
headers are always sent in the clear.

» Control word (CW): The key used
with the service encryptor to provide

replacement are more important than plac-
ing two set-tops, which require different CA
systems, side-by-side in the cable system.

Much work still remains to be done
to develop multiple conditional access

confidentiality of the delivered services.
It is changed at a rapid rate to increase
the security of the content.

* Entitlement control message (ECM):
Private conditional access information
that specifies control words and possi-
bly other, typically stream-specific,
scrambling and/or control parameters.

* Entitlement management message
(EMM): Private conditional access
information that specifies the autho-
rization levels or the services of spe-
cific decoders. They may be
addressed to single decoders or
groups of decoders.
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systems including:

¢ CA system interworking: There are many
problems to solve here. Program sched-
ules and program guide information nced
10 be synchronized. Program guide infor-
mation must be delivered in a form that
all STTs can access. Billing interfaces must
hecome more standard so that the two
conditional access systems can be sup-
ported by a single billing system.

.

Security extensions: A standard applica-
tion programming interface (AP1) is
needed 1o support secure applications,
for example, secure Web transactions,
electronic commerce, games, etc.

The framework to implement multi-CA
systems was initially established by the
MPEG-2 systems layer and has been further

defined within the CableLabs agreement.
However, there is still much work that re-
mains to be done.

There is only a minimal and rcasonable
overhead to operate a dual-CA system. This
represents less than 1% in a cable system.

The conditional access system signifi-
cantly differentiates one vendor’s product
from another. By separating the CA sys-
tem into two parts, each vendor is still
able to innovate and add features 1o its CA
system without introducing incompatibili-
ties at the service encryptor level. There-
fore, multiple conditional access allows
interworking without reducing CA to the
lowest-common denominator.

1 Digital Audio-Visual Council (1996),
DAVIC 1.1 Specification Part 8: Lower

Layer Protocols and Physical Interfaces
(Draft as of September 1996).

2 ISONEC 13818-1 (1994), Information
Technology, Generic Coding of Moving Pic-
tures and Association Audio: Systems.

3 “Cable Industry Agrees on Key Elements
of Digital Systems Specification,” Cable-
Labs press relcasce, Oct. 3, 1996.

* Data Encryption Standard (DES), NIST
FIPS PUB 46-2, January 1988.

5 DES Modes of Operation, NIST FIPS
PUB 81, December 1980.

Michael Adams is scnior project cnginees,
advanced engincering, for Time Warner Cable.
He may be reached via e-mail at michael.adams
@tweable.com. Tonv  Wasilewski is  chief
scientist, software systems at Scientific-Atlanta.
He may be reached via e-mail at tony.
wasilewski@sciatl.com.

Figure 2 : MPEG2 (ISO/IEC 13818-1)transport stream
Packetized elementary stream (PES)
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Other
transport
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; CA_System_ID = A
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ECM B | SB l Header l Private H SB | Header J Private }_
l ] PTS = Presentation time stomp
PAT = Program association table
CAT = Conditional acess table
PCR = Program clock reference
Transport packet length: 188 bytes PMT = Program map table
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Competition

First, 1 think it is important we realize
there is competition planning to deliver
every new service we want to provide in
the coming years, as well as those basic
services we have always thought to be
ours by birthright. TV broadcasters have
always felt we had no right to provide
TV service, at least not in their coverage
arcas. Telephone companics have always
felt cable has no right to provide tele-
phone service. Cable operators have al-
ways felt telephone companies or direct
broadcast satclite (DBS) companics have
no right 10 provide cable service. | don’t
know what rights any of us felt multi-
channel multipoint distribution service
(MMDS) had—perhaps to service the
forcign markets. But there is competition
watiting to steal your customers.

Jim Farmer of ANTEC has this 10 say
about competition: *Cable is becoming
aware that competition is here and here
to stay. We must adapt to this new para-
digm il we are to survive. One thing this
means is that customer scvvice has got to
be outstanding. Another thing it means
is that we have to exploit our strengths
against the other guy’s weaknesses. One
of our strengths is the return patl, We
have got to tame it and make it work,
and we can do so.”

Ron Hranac of Coaxial International
also commented on competitive lorces,
“We can’t let our guard down regarding
the competition, especially DBS. The
growth of DBS has slowed, the
EchoStar/News Corp. merger fell apart,
and onc provider went dark. Still, that
industry counts move than five million
customers. We face existing or potential
competition on other fronts as well.
Amcritech’s overbuild activities in the
Midwest are on the upswing; local multi-
point distribution service (LMDS) is
poised to go beyond the NYC trial stage
once spectrum auctions are complete;
and the MMDS has finally topped the 1
million customer mark. Now is not the
time to get complacent.”

Our business is an integral part of the
communitics we serve. We need to stress
this more in 1998, Jim Farmer calls this a
competitive weapon and says, “Another
competitive weapon is localism. Smaller
nodes again allow us o do this better and
better, and even the fact that we are local
to the community is a competitive advan-
tage over the satellite guys. We need to
start capitalizing on thesc advantages.”

Tony Werner of TCI reminds us, “The
Muliiple Cable Network Systems
(MCNS) modem and cost-clfective two-
way implementation will be citical in
1998. The MCNS standard modem will
provide for improved operating perfor-
manee, but move importantly, it will pro-
vide for MSO inter operability and a
retail strategy fov modem sales. Cost ef-
feetive two-way strategics are required to

provide ubiquity to cable modem service
High-speed data services must be a prod:
uct that can be offered by all MSOs and

systems, not left excluasively for large or

recently rebuilt systems.™

Dan Pike of Prime Cable speaks of the
importance of planning for the luture,
“Today the digital platform holds as
much opportunity for the industry as the
satellite platform did 20 years ago. Plan-
ning lor "98 should consider all available
and appropriate action on these new
business ventures.”

If you have been in our industry for
more than 20 ycars, you will understand
what Dan is telling us. Thirty years ago, |
sold an MSO and various independent
cable systems and was delighted to sell
them at $300 per subscriber. Ten years
later, the satellite platform allowed sys-
tem owners to value their systems at
$2,000 0 $3,000 per subscriber. MSOs
and system owners recognized the added
value of these new services and planned
for their addition to cable menus. The ad
dition of channels such as HBO, Show-
time, Turuer Broadceasting, CNN and
others, via satellite, did not come withou
costs in time, manpower, cquipment and
negotiations. But the return on that invest
ment will pale in comparison to returns 1o
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full-service networks, especially e-mail and
data delivery. Allen Ecker of S-A comments,
“Providing the broadband, two-way plat-
form for Internet services such as Webcast-
ing, Internet browsing, e-mail and Internet
protocol (IP) communications is critical to
the future of the cable industry. The open
cable initiative by CableLabs and the Cable
Industry Task Force can be an important

factor in defining the open cable digital
platform.”

If you don’t belong to CableLabs, you
should plan to join immediately.

As the technical training becomes more
complex, we must consider manpower
needs as we move into new services on the
networks. Ron Hranac addresses this prob-
lem: “We must plan now for what could
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R 4 [
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be a manpower shortage in the future. The
cable modem business is starting to take
off, and our subscribers have been very
pleased with the high-speed capabilities
cable modems can provide. As that seg-
ment of our service grows, we may find
ourselves faced with a shortage of qualified
installation personnel. To date, many com-
panies have used 1wo installers per cable
modem installation: A traditional installer
installs the cable outlet to the computer,
and a computer-type installs the modem
and its software. If cable modem populari-
ty takes off, where will we get more quali-
fied computer-types for that phase of the
installation?”

“There is competition

waifing to steal your
customers.”

Jim Farmer touches on this subject,
noting, “This means a continuing trend to-
ward smaller nodes, better drops and better
installations in the home. This latter is part-
ly a training issue and partly an issue of
making the right stuff available to sub-
scribers, since we don’t control home
wiring.” Farmer also says, “Yet another ad-
vantage is our analog delivery, in that we
can serve every TV set in the house a lot
easier than can the competition. We need to
push this one hard!”

Hranac notes that “As we upgrade or re-
build our networks for new services, we
have to consider the drops. Too many oper-
ators spend millions upgrading or rebuild-
ing the headend and distribution network,
and forget about the subscriber drops. An
additional 8% to 12% of the network cost
will, in most cases, cover the cost of replac-
ing or upgrading drops to the quality neces-
sary for two-way operation.”

“A more concise understanding of the ef-
fects that loading on the reverse path may
have on our network is essential to our suc-
cessful deployment of Time Warner interac-
tive services. During 1998, we will continue
our Roadrunner cable modem service de-
ployment, and will begin 10 launch digital
video services delivered through a real-time,
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fully interactive, addressable home terminal.
These services will be very successful, but
they place a significant demand on our re-
verse spectrum. We must understand the
impact that increased loading will have on
all elements of our return transmission sys-
tem, including amplifiers, lasers, and optical
receivers, and the effects of the coexistence
of various kinds of modulation systems,”

was a message from Time Warner’s Jim
Chiddix directed 1o engineers inviting them
to consider how multiple services should be
successfully deployed.

Just when [ thought everyone else
thought me deranged for complaining about
our reluctance to investigate other frequen-
cies for the return path, Sruki Switzer re-
sponds from Bogota, Columbia, where he is
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moving his wireless subscribers over to a
new hybrid fiber/coax (HFC) system. Sruki
warns, “The persistent high cost of linear
lasers drives system designers to use as
much linear fiber network as we can afford
and to complete the network with lower-
cost linear coaxial plant. By linear, I mean
network that operates like synthetic spec-
trum supporting multiple RF carriers in
FDM mode—like radio space. The result is
HFC networks. Two-way in the fiber com-
ponent is much more difficult. Dual-coaxial
is judged by most designers to be too expen-
sive. Duplex operation of a single coaxial
cable requires allocation of available cable
spectrum into forward and reverse bands. In
principle, this allocation is a simple and
practical way to build a two-way, single-
cable component of an HFC network. In
practice, the designer is severely constrained
by regulation. An unrestrained design deci-
sion would allocate spectrum between for-
ward and reverse on expectations of volume
and value of traffic in each direction. The
present 5-40 MHz allocation for reverse is
ridiculous. It forces designers into uneco-
nomical small service nodes and an uneco-
nomical division of HFC network between
fiber and coaxial cables. Network designers
in other parts of the world are not similarly
restrained. A 65 MHz return is common in
Europe. Even higher return path crossovers
are practical in other parts of the world. The
present sub-low return path allocation is
causing an enormous waste in system de-
sign in this country. It should be changed—
by changing the regulations (must carry)
that impose it, or by literally buying back
the low-band so that it could be used more
usefully for return path purposes.”

Michael Smith of Adelphia Cable Com-
munications summarized, “1998 will offer
many opportunities and much excitement
as the industry continues to deploy cable
modems and digital converters. Fiber inten-
sive rebuilds and/or upgrades will gain mo-
mentum to meet the competitive challenges
and deliver the new services scheduled.”

Plan well because after the planning is
done, the ongoing struggle for superiority
continues on the poles, in the headend, the
trenches, and at the customer premises! C

Rex Porter is editor of “Communications
Technology.” He can be reached in Mesa, AZ,
at (602) 807-8299 or via e-mail at
tvrex@earthlink.net.
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By Steven H. Doherty
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Six Steps to Cost-Effective Node Upgrades

hould you upgrade your network? The answer is probably yes. But how should you up-

grade your network to expand service while protecting your capital investment?

Many different types of upgrades to wider
bandwidth all-coaxial or hybrid fiber/coax
(HEC) distribution networks are being
undertaken in the United States today.
One is the upgrade of the traditional coax-
ial cable-based RF networks typified in
smaller MSO plants with bandwidth ca-
pacity of under 550 MHz. These systems
are in the process of rebuilding to two-
way, HFC networks in order to enhance
their current program offerings as well
provide the delivery of new services and
applications. In the process, they are im-
proving the quality, performance and relia-
bility of their services and networks.

HFC networks are already in wide use
by major system operators. Most of these
systems provide basic video services with
some form of pay-per-view (PPV) pro-
gramming. Some are offering two-way
data services. The strategy for most HFC
network operators, if not all, is to upgrade
to two-way systems capable of supporting
new and expanded services like high-
speed data delivery.

Both upgrade paths involve some criti-
cal infrastructure decisions based on ex-
pandability requirements, service area
size, network deployment costs and
equipment performance. Understanding

and identifying current and future needs
will provide a good basis for the selection
of an optical nede platform.

Ideally, a truly modular RF amplifier/opti-
cal node platform would meet the full range
of network upgrade strategies when used in
business models anticipating future growth.
Typical designs for system RF upgrades to
HFC, which replace RF amps with an opti-
cal node, would go one step further and re-
place the first RF active after the node with
a modular RF amplifier that is part of the
node platform. By adding one optical receiv-
er module, upgrades from RF amplifier to
an optical node would be quick and cost-ef-
fective. As part of the node platform, all up-
grade possibilities of the optical node would
be available for the RF amplifier as well.
And, since the coax to the RF active is in
place, providing backup to those locations is
simple. (See Figure 1 and 2 on page 48).

Upgrade considerations

In upgrading a distribution node, cur-
rent service demand as well as potential
service offerings must be considered. Al-
though it is difficult to predict what ser-
vices will be available in the future, care
can be taken to ensure that the node plat-
form is designed to allow scaleable addition

of bandwidth and capabilities in a quick,

easy and nonintrusive manner.

* Easy expansion. Decisions on node serv-
ing area size vs. bandwidth per subscriber
requirements will provide an outline of
possible migration path needs for both
the forward and return frequency bands.

Selecting a platform that allows grace-
ful, incremental additions via split node
(multiple receivers and reverse trans-
mitters on dedicated fibers), wavelength
division multiplexing (WDM) and
dense wavelength division multiplexing
(DWDM), and/or block conversion

BOTTON\

Expand Service While Protecting
Capital Investment

A distribution node platform should
provide two things: 1) a foundation
for building present networks, and 2)
the capability to easily and incremen-
tally offer new services to match

changing subscriber demands.

Upgrading to advanced levels of ser-
vice should include the six following
considerations: 1) Return path; 2)
Status monitoring; 3) Split node re-
turn; 4) Ingress management; 5) Indi-
vidual returns; and 6) Redundancy.
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options within the same deployed casting,
provides significant cost-savings now.
Allocating bandwidth for your service
area. New services and applications with
longer connect times and larger band-
width, such as video-on-demand (VOD),
Internet access, and videoconferencing,
require that system operators under-
stand the allocation of bandwidth to
subscribers. Shortages arising when sub-
scriber demand exceeds bandwidth ca-
pability will result in lost revenue and
dissatisfied customers—customers who
have become used to fast immediate re-
sponses in their technology interactions.

* Lowering network deployment costs.
Labor is a significam, sometimes aver-
looked, contributor to overall network
costs, and a potential source of savings.
Costs associated with tech-hours during
initial deployment, operational setup,
maintenance and upgrade should be re-
viewed as part of the platform selection.
Finally, upgrades that can be achieved
rapidly, effectively, and with minimal ad-
ditional hardware purchases will pro-
duce greater returns, quicker, once new
service offerings are rolled out.

* Permanent castings eliminate equip-
ment concerns. The casting (the box or
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base of the node) is the foundation of
the overall platform. The goal should be
to deploy a casting that will allow
growth via modular features and perfor-
mance improvements.

Once deployed, no plant modifica-
tions between the headend and the
casting outputs should be needed. Is
the casting prepared for future tech-
nology implementations? The answers
on heat dissipation, power consump-
tion and powering efficiencies will
provide insight on the platform’s abili-
ty to handle 1 GHz components,
cooled and/or isolated return transmit-
ters, block conversion, split mode op-
tions, future powering schemes and
other possible upgrade requirements.
The answers will also give a good in-
dication of the unit’s reliability and life
cycle costs—also a part of the overall
cost modeling.

Six steps fo upgrading
The upgrade path discussed is based on

a full service RF/node platform, designed

to provide both forward and reverse path

capability of subscriber counts from 200 to

2000 homes and upgradeable modularly.
Initially, the platform, RF or optical, is

configured as forward only, distributing

basic video services. Upgrades to higher
levels of performance can be made in the
following discrete steps that match ser-
vice offerings and subscribers’ demand—
matching capital improvement costs
with the revenue stream.

1) Return path. The first upgrade will be
to deploy reverse transmitters. In a sin-
gle transmitter configuration, each of
the four ports combine to feed the
same reverse transmitter with the 5-42
MHz spectrum shared among the entire
serving area.

2) Status monitoring. A possible next
stage is to add status monitoring capa-
bility. Implementing a status monitor-
ing system aids the operator in
providing quality, reliable performance
throughout the network.

3) Split node return. With status moni-
toring in place, the next upgrade step
might be installation of a second re-
verse path transmitter to provide en-
hanced telephony and integrated
services. A 100% increase in available
reverse bandwidth can be achieved by

quickly reconfiguring the single four-
port RF feed into two separate two-port
signal feeds and adding a second re-
verse transmitter.

4) Ingress management. Return paths, no
matter how clean and well maintained,
contain some amount of ingress (that is,
spurious noise and signals generated
from home-based sources such as ra-
dios, motors, computers, and appli-
ances) that leaks into the return path
network. Depending on the type and
source of the ingress, degradation of the
return path may occur in a serving area
only or throughout the network.
Adding ingress isolation management
via modular gate level controllers
(GLCs) can help find and limit the
number of subscribers impacted by re-
verse path ingress and set-top converter.

5) Individual returns. Gate block convert-
ers (GBCs) provide full migration from
a basic receive-only broadcast node to a
node delivering the full array of inte-
grated digital services. GBCs dedicate a
separate, discrete 5-42 MHz return path
for each of the four reverse path ports,
increasing return path bandwidth by
300% over the original deployment.

6) Redundancy. A final step in a serving
area upgrade path might be to imple-
ment forward and reverse redundancy.
Backing up the optical paths in high rev-
enue traffic areas can minimize network
downtime and lost revenues caused by
fiber cuts and electronic failures.

The future

A distribution node platform should
provide two things: 1) A foundation for
building present networks, and 2) The
capability to easily and incrementally
offer new services to match changing
subscriber demands. It should be flexi-
ble, allowing the system operator to de-
sign the system to meet the needs of
varied serving areas. Finally, it should
be upgradeable, allowing the system
operator to implement future band-
width-intensive services and capture
added revenues without modifying the
cable plant. Cp

Steven Doherty is product line manager for
Homeworx Broadband Transmission at ADC
Broadband Communications. He may be
reached at (203) 630-5700.
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By Kevin Oliver

Make Up for Lost Time

Integrating Meters and Monitoring Cuts Hours to Minutes

nyone who has tried fo implement and operate advanced services such as high-speed

data or telephony by activating the return plant of a hybrid fiber/coax (HFC) network

can attest to the learning curve challenges maintenance personnel must endure.

Ingress and common path distortion
are on the collective mind of the engi-
neering community more than ever be-
fore. They are difficult and
time-consuming to find, troubleshoot
and maintain with traditional equip-
ment and practices. As a result, some
operators are struggling to meet aggres-
sive deployment schedules.

Meter/monitoring solution

New advances that link field test me-
ters and performance monitoring sys-
tems appear as one solution to this
situation. Operators planning future
maintenance practices can achieve
lower maintenance costs, faster activa-
tions and better quality service by inte-
grating field test equipment and
monitoring into a “systems-based” ap-
proach to return path maintenance and
management.

The keys to this approach are to em-
power field technicians and operations
managers with more information and to
speed routine tasks and analysis. The tie
between roving field meters and perma-
nently-mounted performance monitoring
equipment is a natural step toward more
efficient management and maintenance of
network performance.

Imagine for a minute a technician
being able to tap into any field test
point in the network and quickly view
systemwide performance data with his
field test meter—something he is al-
ready carrying. This could be ingress
on individual return paths as received
at any hub.

How much faster and easier is it to
track and find problems in the field? The
technician might even be able to quickly
and remotely analyze the situation with-
out travel time.

How many new problems and how
much wasted troubleshooting time
could be avoided altogether by allow-
ing the technician to quickly check if
any changes he makes in one location
have an adverse affect on performance
at other points? Also, by recalling his-
torical test data, a technician has a
baseline from which to compare cur-
rent performance. He can then act
more intelligently and answer the fol-
lowing questions:
¢ Has the performance changed since last

month?

* Do I really need to make any
changes?

* Did I fix the system back to its original
condition?

With the right information at the
right time, it could be possible to cut
hours or days from the maintenance
process.

The same integrated system that
gives the field technicians the power to
more effectively and efficiently find and
fix problems can give others the ability
to better manage the maintenance
process. An integrated system would
allow accumulation of a wide amount
of network performance test data in
one place. With continuous, intelligent
analysis, managers or central operation
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The Meters/Monitoring
Integration Solution

Operators planning future maintenance
practices can achieve lower mainte-
nance costs, faster activations and better
quality service by integrating ficld test
equipment and monitoring into a “sys-
tems-based™ approach to return path
maintenance and management.

What are the benefits? You can find

and fix problems faster: technicians are

more productive; you can better man-

age and measure maintenance process;
techs can identify minor problems be-

fore major outages; and you can mini-

mize self-inflicted downtime.
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The Importance of
Status Monitoring

By Rex Porter
Editor-in-Chief

Communications Technology magazine

anaging hybrid fiber/coax
M (HFC) networks requires

constant monitoring of
every return path in a system. Not
only must each return path be moni-
tored, but data must be accumu-
lated so that an analysis can be
made of that particular path’s
potential failure and corrective
actions can be taken, before the fail-
ure occurs.

The introduction of digital ser-
vices presents a unique challenge to
the cable industry. Data signals
must use a 5 to 40 MHz spectrum
where noise is a constant compan-
ion. With software available for
monitoring specific points in the
network, engineers can choose a
monitoring program which can
grow as the system becomes more
sophisticated, expanding services
from analog TV to data, digital TV
and/or telephony.

THE DOWN SIDE OF DIGITAL

Analog video signals can stand
degradation and continue to be
watchable by subscribers until the
problems with signal strength or
disruption are corrected. Digital
signals, however, can disappear
completely when their signal
strength falls below their threshold
level. A modern status-monitoring
system will help alert the engineer
long before digital signals fall to
threshold strength. Diagnostics can
be performed on particular problem
paths to ensure optimum
performance.

Communication along the
Internet is in deplorable shape,
owing to the limitations of telephone

2 SUPERIOR ELECTRONICS GROUP

architecture. Busy signals prevent
customers from connecting.
Customers also can be disconnected
because of overloaded telephone cir-
cuits. Downloading is excruciatingly
slow. When the public becomes
aware of cable’s solutions to these
telephone-related problems, they
will demand a better system—the
cable system. That will require
cable operators to optimize their
networks’ reliability, which will
require the implementation of a
Network Operations Center (NOC)
for every system.

Although small- to mid-sized sys-
tems may not be able to afford a
NOC in as grand a scale as major-
city systems, every system expect-
ing to deliver digital TV, data and
telephony to its customers will be
forced to acknowledge the impor-
tance of status monitoring.
Headend and line equipment to
allow such monitoring should be a
part of planning for full-service
networks.

EASING THE CLI BURDEN
Another important reason for sta-
tus monitoring is that cumulative
leakage index (CLI) testing will
continue to be required as part of
ongoing FCC tests. Status monitor-
ing may ease the burden of contin-
ual CLI repairs, since modern
status monitoring can allow mainte-
nance before the network path’s
reliability is degraded. Individual
return paths must be monitored,;
and eventually every cable system
will have some type of NOC, if only
a single monitoring computer
screen manned by a Status Monitor

Technician. Whether the system is
large, mid-size or small, location of
the status monitoring equipment at
the headend, the fiber nodes and the
coaxial cables, will probably be simi-
lar in all.

What are some considerations
when planning status monitoring?
Although systems may wish to limit
their program at the start, you must
plan a system to be expandable for
additional services in the future.
The status monitoring system
should be “friendly” to any of the
leading suppliers of amplifiers and
headend devices. In addition to
monitoring the performance of the
total HF C network, status monitor-
ing can aid in production of required
FCC tests, printing test results for
storage of critical data.

Today’s cable television systems
will be tomorrow’s full-service net-
works. The speed of modern HFC
networks can be the future of a new
information superhighway. But the
cable industry will not replace the
present teleo architectures in deliv-
ering telecommunications services
unless we are prepared to properly
and continually monitar the opera-
tional status of our systems. B
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Meeting the Network
Reliability Challenge

By Brett Price
Senior Vice President
Superior Electronics Group, Inc.

s new data and telephony
A services are offered over

HFC networks, reliability
becomes an integral part of network
design and operations planning.

Status monitoring systems are
useful because they turn large
amounts of data into actionable
information. This information is
playing an important role in improv-
ing construction practices, installa-
tion procedures, plant maintenance
procedures and customer service.
Most importantly, operators are
now notified in real-time of a hard
failure in the network, and opera-
tors are dramatically cutting the
time to restore service. Engineering
and technician resources now can be
focused on preventing problems and
fixing problems as quickly as
possible.

However, monitoring the status
of network elements is just one part
of the plant picture. It is equally
important to maintain a clear pic-
ture of the signal quality being
delivered to subscribers. This
aspect of a monitoring system—
performance monitoring—has
become a critical element in provid-
ing the cable operator with the
information necessary to character-
ize the state of the entire network.

An important addition to the
capabilities of monitoring and
management systems has been
the identification of ingress on the
return path. Given the sporadic
nature of ingress it is highly
unlikely that ingress can be caught
using manual techniques. An auto-
mated solution is required—the
equipment must scan for ingress

24 hours a day. In addition, by
integrating this return path
analysis funetion with a network
wide management system, alarms
can be piped to a central manned
location. A beeping computer in an
unmanned hub does little in the
fight against ingress.

Integration with other software
applications is another key require-
ment. The adoption of open stan-
dards such as the Simple Network
Management Protocol ensures com-
patibility between software vendors
and minimizes the integration effort.

A successful network manage-
ment system needs to create value.

This includes visibility into network
performance, immediate response
to impending failures, more efficient
use of resources, and higher relia-
bility of the plant and services.

As cable operators deploy the
infrastructure of status and perfor-
mance monitoring systems, new and
powerful network data is becoming
available. The network monitoring
system is playing a crucial role in
gathering, filtering, correlating and
distributing this data, and cable
operators are re-evaluating their
business and network management
practices to fully leverage the new
information.

TIPS FOR BUILDING A COMPLETE NETWORK MONITORING SYSTEM

Use these component guidelines when planning your system.

Advanced Software System.

Look for software that:

® Monitors the entire plant, from
headend to end-of-line.

™ Monitors the entire HFC domain—

transmitters, lasers, amplifiers, fiber

nodes, etc.

W Operates on Windows NT or UNIX
platforms.

® Communicates with fleet manage-
ment, billing applications, etc.
through standard open systems
interfaces.

Status Monitoring System.

Your field hardware will need to:

W Monitor power supplies first. The
number one cause of signal loss is
commercial power outages.

= Monitor the status of several ven-
dors’ devices. Most HFC networks
incorporate network elements from
more than one vendor.

Forward Path Monitoring System.
Are you transmitting at proper frequen-
cies and levels? Heed this advice:

M Ensure a clean signal leaves the
headend.

| Verify the signal as it travels the
plant. You need to ensure that a
quality signal is being distributed
throughout your network.

Return Path System. Establishing new

services as successful revenue genera-

tars requires a return path clear of

ingress.

® Automate the process and
remotely analyze return path
frequencies.

® Choose an ingress management
system flexible enough to expand
as networks grow.

® Centralize return path monitoring
efforts, monitoring return paths in
the headend and hubs from one
terminal in a central location.

B Speed is essential. Look for a
monitoring system that sweeps
the return path in a fraction of a
second.

SUPERIOR ELECTRON'CS GROUP 3



Putting Network
Monitoring in Place

A Guide to Deployment

ou've decided that your
tho-way network needs a

comprehensive network
monitoring system to ensure reli-
able delivery of video, data and
telephony services. How do you
incorporate the system into your
existing network structure?

According to Jay Price, corpo-
rate account director for Superior
Electronics, implementation of a
CheetahNet network monitoring
system has several distinet
phases:

1. Site survey phase. This earliest
phase of implementation begins
once a network monitoring system
has been chosen. Superior sends
specialized network applications
engineers to the customer’s site to
review the current network and

4 SUPERIOR ELECTRONICS GROUP

determine how the monitoring sys-
tem will be incorporated. Both the
applications engineers and the
customer reach agreement as to
how they’d like to implement the
entire system.

2. Certification phase. The video,
data and telephony services pro-
vided by an operator require net-
work monitoring and performance

Y2100 ~ ARl 1AM

monitoring protection at various
levels. To optimize the performance
of the network monitoring system,
Superior’s engineers usually start
in an area or node that has been

Jay Price

certified for that type of service.
Certified nodes are those that have
been balanced, swept and desig-
nated as operational.

Superior compiles its site survey
information in a detailed system
implementation plan covering all
facets of the deployment. This plan
includes network schematics, return
and forward combining paths, the

SYSTEM. WE HAVE TO EDUCATE OUR CUSTOMERS ON

points along the network at which
the CheetahNet system components
will be inserted, specific equipment
operating levels, and the resources
required for deployment.

In some cases, Price said, cus-
tomers need some basic training
on the advantages of their newly-
acquired network and perfor-
mance monitoring equipment.
“This is an information system,
not a distribution system,” Price
points out. “We have to educate
our customers on how to use the
system to gain added value.”

3. Network element deployment
phase. Either Superior or the
customer will deploy the system,
as preferred by the customer. If
the customer chooses to deploy
the product, Superior will train
the staff in what’s required for
proper deployment.

A comprehensive network monitoring system
includes automated software and hardware
components designed to communicate across
the entire HFC domain.



During network element activa-
tion, components in the plant and
headend are brought online, and
software is installed by Superior
personnel. System deployment is
fairly intensive but moves along

quickly, Price said. Essential to the
activation is a validation process.
Superior and its customers go
through the certified area on a node-
by-node basis, verifving equipment
operating parameters as elements
are activated. The customer for-
mally signs off on the testing at the
conclusion of the validation process.

The customer often learns a lot

ahout his system at this point, Price

said. In some cases, engineers may
uncover problems in the network’s
active devices of which they were
previously unaware.

4. Qualification o1 operational
deployment phase. The areas certi-

fied for CheetahNet now are turned

over to the customer's network
operations center: This is a critical
part of deployment, Price stressed.

At this point, Superior’s deployment

team no longer has responsibility
for the operation of the nodes. The

MAKING AUTOMATED NETWORK MONITORING WORK FOR YOU

Monitoring the status and perfor-
mance of the hybrid fiber/coaxial
(HFC) domain helps improve overall
plant performance and increase net-
work reliability ratings. By monitoring
your HFC network, you can realize
considerable improvements in the fol-
lowing areas:

1) Identifying failures before ser-
vice is disrupted. The most common
network failures are due to powering
problems. In large networks the lay-
out of power grids may make a power
failure in part of the system invisible
in the headend. A monitoring system
immediately informs you that power
supplies have switched into standby
mode.

2) Cleaning the return path. An
automated return path monitoring
system not only alerts you to
ingress, but enables you to measure
it and identify the source down to a
node level. With this feature, you can
target truck rolls to the problem area
while maintaining communications
with all other nodes.

3) Finding slowly degrading sig-
nals. Testing for signal distortion, as
well as levels, gives you a more com-
plete picture of what your subscribers
are seeing. Measuring distortion

parameters on a non-interfering basis
at many points in the network, track-
ing this performance over time, and
analyzing it for degrading perfor-
mance will allow you to target trouble
areas before service distortions
become visible to your subscribers.

4) Speeding repairs by finding the
root cause of a failure. Simple moni-
toring systems may not have the
capability to identify the cause of a
failure. A comprehensive solution
with an expert system filters alarm
storms and allows you to target truck
rolls directly to problem areas.

5) Monitoring the most critical
part of your plant—the headend.
When a failure occurs in the head-
end, the entire plant may be affected.
An advanced network monitoring sys-
tem immediately alarms on failures
in laser transmitters and other criti-
cal headend devices from a variety of
vendors.

6) Simplifying FCC compliance
and test year-round. You need an
automated monitoring system that
will continuously test your plant and
ensure high-quality performance—at
or above FCC requirements. This will
save you time and improve network
reliability.

CheetahNet software isolates faults and

analyzes network performance.

customer must now monitor the
system; the responsibility of resolv-
ing any alerts, alarms, events now
falls to the customer.

Price had several suggestions to
make network monitoring deploy-
ment easier and more efficient.
Foremost, Price advised that
customers allocate personnel and
financial resources specifically for
network monitoring.

Certification also is essential for
Price. Operators must be certain
that the portions of the network in
which the monitoring system will be
used are certified, swept and bal-
anced. If necessary, Superior can
supply a team of experts to sweep
and balance an entire set of nodes.

Following these procedures, Price
estimated that a network monitor-
ing system such as CheetahNet
could begin to pay for itself almost
immediately. He cited an example of
a major outage that occurred in one
customer’s 16-node area.

CheetahNet identified the outage
and notified the network operations
center before even a single service
call was reported. The network was
back on line in 15 minutes, and a
subsequent power supply failure
was identified while the truck
was still in the area, saving the
operator the expense of an
additional truck roll. B
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Bell Canada

Puts CheetahNet

ToWork

wo cities in the Canadian
Tprovinces of Quebec and

Ontario are the sites of resi-
dential broadband trials conducted
by Bell Canada. Comprising digital
cable TV and interactive high-speed
services, the Bell TotalVision™
trials will help Bell Canada better
understand what’s required to most
effectively deliver leading edge digi-
tal cable TV services and how to
implement and operate an interac-
tive broadband/broadeast service.

Monitoring the hybrid fiber
coaxial network over which these
services will be distributed is an
important part of Bell Canada’s
implementation plans. The company
has chosen CheetahNet from
Superior Electronics to do the job.
According to Geoff Nokes, Bell

Canada’s associate director for

ment in our operational paradigm
on the network side,” Nokes
explained. He stressed the need to
monitor continually the health of

the network, from a net-
work status and perfor- C/
mance perspective, “Our

objective is to resolve
problems before our cus-
tomers are impacted,” he added.
Several key features went into
Bell Canada’s choice of the
CheetahNet system. For example,
the system had to have software
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needs to be able to see end-to-end,”
he said. “It must provide a ‘whole
view’ of what’s going on in the phys-
ical network and how it relates to
what’s going on in the headend.”

Multi-user access from multiple
operations centers was another key
feature. While the entire network is
monitored from centralized opera-
tions centers, Nokes explained,
varying requirements of service
provisioning and service assurance
require technicians to have simulta-
neous access to the monitoring sys-
tem from multiple stations in more
than one operations center.

CheetahNet provided
Nokes with the flexibil-
ity Bell Canada needed
in a network monitoring
operating system.
“Their software strategy lined up
with what we were looking for,” he
said. “It was definitely the ‘best of
the breed’ in terms of our
requirements.”

“BELL CANADA’S CHEETAHNET SYSTEM IS USED TO MONITOR
THE QUALITY OF THE SIGNAL AS IT LEAVES THE HEADEND,
AND TO MONITOR THE OPERATION OF THE HFC NETWORK.”

and hardware architectural compat-
ibility with Bell Canada’s IT archi-
tecture. Without

0
e = that compatibil-
Category! | Noturn Path Anslysis - Tamplate  Ratum Pash Anstysis lty) NOkeS Sald’
e [T 3] Ower  WOOKTA —denmereen | || “systems can’t
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o esn O | —— tems, and this
[ e Bine (M)  Banewian communication
o — i [ [ - d problem can
el o fame=——— || quickly become a
T — ] ] serious impedi-
— e ment to effective
s r"‘*ﬁ L SIS L and efficient
5 T Every woar 0 .
e 5l o e e operation.” This
compatibility
=] e | J| included client/
CheetahNet enables you to regularly schedule server architec-

network measurements.

operations development, the deci-
sion to use network monitoring was
easy. “For a telecommunications
company like Bell Canada, network
monitoring is a fundamental ele-
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ture and flexibility in hardware and
operating system support.

Nokes also was looking for the
capability of interfacing with exter-
nal support systems. “An operations
center looking at a large network, of
which the HFC is just one part,

Bell Canada’s CheetahNet
system is used to monitor the qual-
ity of the signal as it leaves the
headend, and to monitor the opera-
tion of the HFC network.

“If there’s any active in the HFC
outside plant that’s not working as
it should, CheetahNet provides us
with alarms,” Nokes said. “More
importantly,” he added, “it provides
us with signal quality information.
Given all the external influences on
the HFC environment, monitoring
the quality of the distributed and
return path signal is essential.”

The bottom line for Nokes is
simple. “In today’s environment,
network monitoring is key for any
telecommunications or broadeast
offering that wants to meet the
quality of service standards Bell
offers and our customers expect.

It allows us to be one step ahead to
deliver our commitment to our
customers.”
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MediaOne Boosts

Customer Service
With CheetahNet

omputer networks have
C always been managed using

simple network management
protocol (SNMP). Wouldn't it be
great to have cable products also
be SNMP-manageable?

That was the question that
sparked MediaOne’s interest in
network monitoring. According to
Robert Strickland, senior VP for
information systems at MediaOne
in Boston, MA, the company was
looking for ways to monitor the
performance of the devices used in
its HFC networks—
the amplifiers, power
supplies and other
hardware that com-
prise the physical network itself.

Strickland was also looking at the
bigger picture. “Network tools are
not just for engineers looking at the
network,” he said. “The real value
here is to provide engineers with
the information they need to fix the
problems and to alert upstream
customer service agents, marketing
people and other non-technical
personnel, so that how we care for
customers can also come into play.”

The proving ground for this
approach was MediaOne’s
Enterprise Network Operations
Center (NOC), the command center
for the company’s LAN/WAN
service for business customers.

(In some ways, MediaOne has
become its own first customer,
running its own internal networks
over its HFC plant.)

MediaOne first deployed the
CheetahNet system earlier this
year, in the company’s Northeast
service region. The decision to run
CheetahNet was easy. “Superior

MediaOne

This is Broadband, This is the way.

Electronies products were in four
out of six of our regions. We had
already signed an enterprise
agreement with Superior for
products and services.

“Superior then came up with the
CheetahNet software to manage
our devices.”

One challenge MediaOne offered
Superior was to create a more open
interface. Another company’s
network management software
had also been implemented in the
network. “We asked Superior to

this other network
management system
to view Superior
Electronics’ devices,” Strickland
said. “Superior has been very
accommodating in evolving their
product to integrate with our
overall network management
architecture.”

The CheetahNet system started
working for MediaOne right away,
Strickland recalled. At the grand
opening of the Enterprise NOC, an
alarm went red in Watertown, MA.
Through the CheetahNet software,

partner with us to allow

a rifle-shot approach to repairs.
We can know exactly where the
problem is, what’s going on and how
many times the devices have failed
previously. It’s wonderful.”
Strickland is optimistic about the
early performance of CheetahNet.
“HFC networks have never been
managed at all, so we're doing
baby steps here. I think we have a
very positive first step: Bring the
Superior product up, get it going,

-
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The CheetahNet startup screen.

using it within the framework of
an enterprise NOC.”

Engineers in the Northeast
region are delighted with the prod-
uct and its potential, Strickland
said. CheetahNet fits into
MediaOne’s overall customer
service plan, he added.

“There’s been a general push
in the cable industry to pursue
network management from an
engineering perspective, which has
merit,” he noted. “But network
management also should be used in
a proactive measure to deliver
higher quality customer service.

“MediaOne is working with
companies like Superior to

“SUPERIOR HAS BEEN VERY ACCOMMODATING IN
EVOLVING THEIR PRODUCT TO INTEGRATE WITH OUR
OVERALL NETWORK MANAGEMENT ARCHITECTURE.”

engineers at the NOC were able to
analyze the alarm.

“Our end game here is to have
the software go back through a
trouble-ticketing system and a dis-
patch system to alert our customer
sales people,” said Strickland.
“Instead of having to dispatch a
dozen technicians, here we can have

incorporate the hooks required
for customer service to be able to
communicate with these network
management products as well,”
Strickland maintained. “It's
another step toward improving
the public’s perception of
customer service in the cable
industry.” ®
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Examine CheetahNet" carefully and you'll see that its speed, reliability and inspired
design are striking. CheetahNet is exactly what you need for fault detection and
network performance analysis. Featuring a powerful, open-systems architecture,
CheetahNet integrates with third-party software systems and monitors multi-vendor
HEFC plants.

Versatility

Whether you prefer the power of UNIX or the ease-of-use of Windows NT,
CheetahNet is compatible. It works equally well on either platform.

Speed

CheetahNet collects and cross-correlates analog parameters from third-party
systems, performance monitoring data and multi-vendor network status.
You'll identify degrading systems, instantly detect faults and determine

the root cause of major failures.

Reliability

From the headend to end-of line,
CheetahNet monitors the entire
plant. Even on the return

path, CheetahNet

automatically isolates

sources of ingress.

CheetahNet fills a

critical gap in network
monitoring. No other
system even comes close.
Extraordinary innovation
has made the Cheetah
System the standard for
monitoring the world’s
largest broadband
networks.

(941) 756-6000
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ADVERTISEMENT

BATTERY TESTER checks 12 volt

standby batteries automatically

The Performance Model BT 1200 universal
battery tester checks gelled electrolyte and
lead acid batteries in 10 seconds. Since batter-
ies deteriorate gradually, regular testing with
this unique device enables you to log changes
in voltage levels as they occur. Having this his-
tory lets you know when to do preventive
maintenance before a critical battery fails.

Price is $250. Order today, call toll free
REPLACEMENT FERRO fits most 800/279-6330

manufacturers cabinets Reader Service Number 118
The Performance Model FR2000 60V/16A
Ferroresonant power supply is designed to
replace or retrofit discontinued and obsolete

supplies. It fits most existing cabi H
Eoagvrasoe 00 conet g ooty Power Supplies
wiring. Price is $299, call 800/279-6330. =
Reader Service Number 101 So Rellable i B =

7
They’re Backed by a

Lifetime Warranty !

SURGE-GARD protects against
nuisance fuse blowing and resets in
60 seconds

Self-resetting circuit breaker fits fuse clips in
Jerrold SSP power inserters. The
Performance Surge-Gard replaces fuses in
locations where they frequently blow for no
apparent reason causing unnecessary truck
rolls. Merely remove the undependable fuse
and snap-in the Surge-Gard. Specify Model
SG15A for 15 ampere protection. Cost only
$17 (100 & up). Call toll free

800/279-6330.

Reader Service Number 116

- Our ng d 11T '
that our products give years of trouble free service,
but that isn’t all, our confidence in the integrity of
Performance power supplies is so positive,that

we back them with a lifetime limited warranty.

So call today to find out more about the many
benefits of using Performance power supplies.
You'll be glad you did . . . for years to come.

VOLTEX CATV-27 Standby battery
costs only $64.95

Best high temperature battery available! P E R F O RMANC E

Normally outlasts valve regulated gelled elec-

trolyte batteries two to one in CATV applica- P OWE R T E C H NO L O G I E S

tions and provides as much as 15% longer run

time. By far the best battery value on the mar- P_ O. Box 947, ROSWELL, GA 30077 ® 800-279-6330

ket today. Call Performance today for details AN EDWIN-ROSS COMMUNICATIONS COMPANY
800/279-6330.
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centers could be alerted when perfor-
mance deviations occur. In addition,
remote analysis of network perfor-
mance could be done from a desktop to
help research problems, correlate his-
torical performance to other network
events, and provide assistance to field
technicians.

The system could allow users to

more actively manage the maintenance
process and change control. Managers
and network monitoring centers could
be kept aware of active maintenance
being performed on the plant and

be able to better control unnecessary
or ineffective changes by field techni-
cians. These more proactive and effec-
tive management and maintcnance

procedures can improve an operator’s
ability to provide quality services with-
out rupturing the budget. C

Kevin Oliver is product marketing manager
at Wavetek. He can be reached via e-mail at
oliverk@wavetek.com.

Power & Telephone
3M 2118-L/S Series
Fiber Optic Splice (ase

Expandable, chemical-resistant case designed for the long haul

Other features include:

SUPPLY

you can quickly expand the 2178-L/
to meet increased traffic requirements.
Cable ports and tray space can be
added using the 3M™ 2181-L/S Cable
Addition Kit, along with an assortment
of splice-organizer trays.

800-238-7514
www.ptsupply.com

Power&fTelephone.

oed

+ Interchangeable parts ¢ Multiple cable-entry options
+ Multiple ground studs ¢ Pressurization valve
+ Up to cight cable entries per end

So if you're looking for a fiber optic splice case that
combines durability and flexibility, call Power & Telephone
today or visit our web site.

SINCE 1963
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Five reasons or integrated
return maintenance

What are the top five reasons to plan
for an integrated return path mainte-
nance system?

1) Find and fix problems faster. By
viewing individual return path data
at the headend from field test
points with a single system, man-
power and time is saved.

2) Technicians are more productive.
Technicians do not have to drive
back and forth from field test points
to hubs or headends to check per-
formance conditions. Also, they can
quickly store network performance
data on a single, central database
from the field without driving to a
headend to download field test data
toa PC.

3) Better manage and measure main-
tenance process. With an integrated
maintenance system, operations and
network managers can easily view
summary reportsm, of system per-
formance, identify problem areas,
correlate past or current network
performance to other events and
problems, monitor field mainte-
nance activity, and assist in the
problem troubleshooting and iden-
tification process.

4) Identify minor problems before
major outages. Intelligent spectrum
monitoring and flexible notifica-
tions can advise where and when
performance problems are begin-
ning to develop so proactive re-
sponses can be organized.

5) Minimize self-induced downtime.
Adjusting one part of a two-way
network will have effects elsewhere
in the system and, with the return
path especially, problems may have
multiple sources.
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F 4.5 MHz &
Baseband and
Comb Generator
Switching

Compatible with
Data, Telephone &
Internet Services

Alpha Numeric
Channel Mode

Highest Technical
Specifications in the
Industry

Compatible with
SA, IRIS, IDEA/ONICS
Tritithic & EAS
Switching & Products

Elimination of '
NOAA 1050 Hz Tone

Local Franchise

Now With Multiple or

All Channel Crawl!!

Compliance w/ Video Details Channels wNoice.Response
Audio Only or Specifications Only and Time-Out
Audio and Video
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EMERGENCY ALERT SYSTEM

Longest
Remote Warranty
Editing

Protect Your
most Valuable
Assets - Your
Subscribers

Increase
Subsciber
Good Will
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Automated
Weekly Tests
on All or the

FCC Telephone Access

No Bandwidth
Limitations

Established 1975

\

MEGA HERTZ"

http://www.megahz.com

DENVER,CO ATLANTA, GA
800-525-8386 800-962-5966
FAX 303-779-1749

OCALA, FL INDIANAPOLIS, IN
800-922-9200 800-761-7610

No Ad Insertion
Crashes

NO Computers
of controllers

Non Interfering

' THERE ARE 300,000,000 REASONS
TO INSTALL THE “SUB-ALERT”

Available with
Live Audio/Video
Switching
Control

Increase
Subscriber Retention
and the Sub-Alert
is basically freg

FCC Compliance
Guaranteed

Remote Hub
Site Control

® “Unique” Products For the 21st Century!

ST.LOUIS, MO
800-821-6800

PHOENIX, AZ
800-883-8839
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Reader Service Number 18




By Paul Gray and Jeffrey Walker

> Multicast:
_/4__,-- J

) Ady

A Key tc

s cable operators expand their Internet and other high-speed cable data service offerings

o consumers and businesses alike, IP multicast will be key to enabling efficient band-

width and server utilization. IP mulficast is an open technology that offers a revolution in trans-

ferring data and is essential to the future expansion on the Infernet.

IP multicasting is an extension of the In-
ternet protocol (IP) used to handle Inter-
net data. As a protocol, [P multicasting
can be used to distribute packets of data
to one or more receivers. The method is
suitable for [nternet users as well as those
on corporate Intranets.

Multicasting is a great advance from the
previous unicast model when sending the
same information to many receivers. In
the earlier unicast system, an individual
copy of each piece of data is sent from
sender to each receiver. (See Figure 1 on
page 56.)

In contrast, with multicast the sender
needs to transfer only one copy of the
data. Network routers handle the task of
distributing the information to the indi-
vidual hosts. To receive multicast data, the
user’s client machine needs to run a multi-
cast application, allowing the client to join
multicast sessions. One such application
is the session directory (SD) tool.

The user selects membership in a multi-
cast host group by selecting the area of in-
terest. As an example, a user could join the
NASA select coverage of the ongoing Space
Shuttle mission and receive live video and
audio, simply by choosing the NASA-STS
selection from the list of sessions shown in
the session directory tool. The selection
made is then sent on to the local area net-
work (LAN) router. When joining a session,
the local host’s network interface card (NIC)

will start filtering for the LAN-specific hard-
ware data-link layer (DLL) address associat-
ed with the new multicast group address.

As the wide area network (WAN) router
delivers the requested multicast datagrams
to the LAN router, the LAN router will
build an outgoing frame (an example
would be building an Ethernet