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How to turn the PCs you have

Simple. a window for running a PC DOS application.
Just plug in the CXI 3270 PC connection. Which can be programmed to talk with any host
It's an add-in board with software. And it canturn session—or all five at once. Not to mention
your IBM" PC, XT, AT or compatible into a full- two electronic notepads.
fledged coaxial- or modem-attached 3270 PC. The coaxial connection attaches to a 3274
Just like that. - cluster controller. While the modem connection

Soyoucanaccessand — |— lets you work remotely without the need
‘window”up to five host appli- i ass—— fora controller.

cations at the same time. On TV [t gets better.
the same screen. There's also Our 3270 PC connection lets you use




into the 3270 PCs you need.

inexpensive PC-attached printers ~ one PC program and two notepads—concurrently.
in place of host-addressable So for more information about our line
[BM 3287s. Anditcanrunallthe  of CONNECTWARE™ products, or for the name
software already written for of your nearest distributor, call 800/221-6402.
the IBM PC. In California, call 415/424-0700. Or write CXI, Inc.,
What's more, international keyboard 3606 West Bayshore Road, Palo
mapping and file transfer come standard. Alto, CA 94303. TELEX 821945.
For those who don't require full 3270 PC And find out how to turn
capability, we also offer the CXI 3278/T9 PLUSPC ~ the PCs you have into the 3270
connection. It lets you work with one host session,  PCs you need. _

IBM is a registered trademark of International Business Machines Corp. CONNECTWARE is a trademark of CXI, Inc. © 1985,CXI, Inc.
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COVER THE MARKETPLACE
WITH THE WIDEST SELECTION OF
IBM BLUE AVAILABLE.

R

Systems Straregies Inc:

NA/RE

IBM 3770

Systems Strategies Inc.

CSNA /3210
M0

ATTENTION OEMS and BSC/RJE (2780, 3780, HASP) emulation. The mtegrated
Strategies help you cover the large and profitable Applications Program Interface provides the capability for inter-
marketpface of IBM™ mainframe communications. Our software active transaction processing, file transfers, and fully integrated

allows your computer system to emulate IBM terminals, work- applications across mainframe and workstation boundaries.
stations and printers. With our family of communications No IBM host modification is required.
software, your hardware appears ''Big Blue:’
PORTABILITY

EXPERIENCE All Systems Strategies” software products are written in ‘C’,
Systems Strategies was the first to develop 3270 SNA and using internal designs and architecture which make the com-
3270 BiSync support running under UNIX™ Our many years of munications and device emulation logic independent of the
experience in, and commitment to, this highly specialized tech- hardware and gperating system on which the products are to
nology can save you development time and money. Let us do run. This unique design makes them exceptionally portable to
the work to keep up with the changing shades of blue as IBM both single and multi-processor environments.

communications evolve. You reap the benefits of our expertise.
Call or write today for more information: Systems Strategies Inc

BROADEST PRODUCT RANGE 225 West 34th St. New York, NY 10001. (212) 279-8400.
We have the broadest range of communications software
available for UNIX and non-UNIX environments, allowing mini
and micro computer systems to communicate with mainframes
or networks using SNA/SDLC or BiSync. The CCITT X.25 inter-
face is also available. Our family of products can serve your
evolving information access needs, now and in the future. .

Systems Strategies Inc.
COMPLETE EMULATION An AGS Company

Systems Strategies provides a perfect match to Big Blue. Our
products provide full SNA/3270, BSC/3270, SNA/RJE (3770) Experience...the main link in communications software

UNIX 15 a tragemark of ATST Bell Laboratones . 1BM is a Irademark of Infernational Business Machines Corp
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Engineered for _
Excellence

' We u or' ind the Dag bétaSystem“

$0 you can get more from your Personal Computer.*
You are interested in more productivity. Davong designed the
DataSystem for convenience, versatility, and reliability.
Convenience is built-in. Like the package design that
slips under your monitor. And installation that’s a snap. Pul
one adapter in a short slot. Connect one cable. Plugitinand
g0.And you don’t need to be to use our software.
Menu-driven programs wnth simple commands and on-line

At&S?stem tape accepts
file-by-file
Or, back up

Choose from 10, 21, 32 or 43-megabyte disk sizes plus 24
megabytes of removable tape storage. Emulate an XT with
Davong Fixed Disk software or enhance your computer’s

performance with optional Davong Multi-OS® software. And

Multi-OS readies the DataSystem for Davong MultiLink™
networking.

 Reliability is assured. Only fully-tested components
are used in the DataSystem. Before it leaves quality control,
each drive must pass days of rigorous system- -level tests—and
the rack. Each Dx ‘must survive a torturous burn-in
“with no problems Only then dowe consndent good enough for




— RODIME
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Our 200E hard disk
drives are the lowest-
priced medium capacity
(13-53 Mbyte) 5% " drives

on the market. Technology,

not compromise, gives

you this price advantage.

Our leadership in micro-
processor - controlled
stepper motor design
has enabled us to
bypass expensive
closed loop voice coll
actuators, giving you

optimum performance
at a significant savings.
This third generation
of 5% "drives reflects our
four years of production
and field experience.
Rugged construction
and ultra-reliable
performance —as
expected from Rodime—
have been still further
enhanced. Phone or
write for our 200E Series
data sheet and brochure.

901 Broken Sound Parkway, N.W. » Boca Raton, FL 33431 - (305) 994-6200
West Coast—Mission Viejo, CA (714) 770-3085 + Central—Austin, TX (512) 453-5135




EDITORIAL

DIGESTS EXPAND

TO DATA COMMUNICATIONS

This, our first Communications Digest, is one
of four special Mini-Micro Systems issues to be
published this year. Like our Computer Digest,
issued each June, the Communications Digest
will be published annually in February. These
two, along with our Peripherals Digests,
published in April and November, make up
our 1985 digest schedule.

We have chosen 1985 to introduce our first
Communications Digest because it’s a year in
which most system integrators are expected to
incorporate data communications features into
their value-added products. Interconnectability
of computer systems has clearly risen from a
desirable feature to a necessity. As we
approach the 1990s, interconnectability will
increasingly reshape the architectures of almost
all computer systems. No longer can system
integrators view their products as only
standalone solutions.

This year, all computer system designers will
have to be aware of the data communications
standards now in place and the many that have
yet to be specified. To learn about the
standards, or lack of standards, in each of five
product categories, turn to the staff-written
articles that begin each Digest section. Then,
to see which products are already on the
market, turn to the product guide following
each article.

MINI-MICRO SYSTEMS/February 15, 1985

Since the new Communications Digest is
published in February, Mini-Micro Systems’
regular data communications issue
(traditionally scheduled for March) now moves
to September. Continuing unchanged in our
1985 editorial calendar are two other
special-emphasis issues—June’s State of the
Market Report and December’s State of the
Technology Report.

As noted in 1984’s Fall Peripherals Digest,
we have modified the product categories in our
peripherals digests so that each category is
covered once a year. The Spring Peripherals
Digest will cover flexible, optical and rigid disk
drives and subsystems with platter sizes of 8 to
14 inches; line printers and page printers;
Ys-inch cartridge tape drives; monitors; and
graphics terminals. The Fall Peripherals Digest
coverage will include flexible and rigid disk
drives and subsystems with platter sizes up to
5V inches; matrix and solid-font character
printers; Y4-inch and smaller cassette/cartridge
tape drives; and alphanumeric display terminals.

Our job is to provide timely and complete
coverage of product developments in the
value-added market. If you have suggestions
for improving our product coverage, please
send them to the Editor-in-Chief, Mini-Micro
Systems, 221 Columbus Ave., Boston, Mass.
02116.

Rick Dalrymple
Senior Editor



THE NIU-180 LOWERS
COST-PER-CONNECTION.

Announcing the NIU-180: the first of an ex-
traordinary new family of Network Interface
Units that represents a direction everyone’s
been waiting for in local area networking.
Much higher performance. Much lower cost.

In terms of cost-per-connection, the
eight-port NIU-180 is the lowest ever.

In areas where equipment is concen-
trated, the NIU-180’s eight RS-232 ports bring
per-connection local area network costs to
anew low.

With 16-bit architecture and advanced
VLSI, we've packed more memory, more
functionality, and more flexibility than ever
before into a single unit. At substantially
reduced costs.

Because these are Net/One® NIUs, the
connections can be with the medium of your
choice. Broadband, baseband, optical fiber.

And because these NIUs® are Net/One
products, they are a compatible extension of
Net/One. The only difference is even higher
performance than you’ve come to expect from
what was already the high performance stan-
dard. More speed. More power. Less money.

Net/One brings

connections out wh

Net/One and NIU are registered trademarks of Ungermann-Bass, Inc. © 1985 Ungermann-Bass, Inc.




THE NIU-130 LOWERS
COST-PER-LOCATION.

Announcing the NTU-130: a two-port NIU
that can follow you anywhere at a cost-per-
location so reasonable that network connec-
tion is feasible where it hasn’t been before—
particularly in broadband applications.

A one-person station on the production floor.
An isolated office. A surveillance site.

The NIU-130 unplugs and moves with
you easily, and is, like all Net/One products,
media-independent.

It takes full advantage of VLSI as well
as 16-bit architecture to do more than a single
NIU has ever been able to do before. More
features. Higher performance. At a cost that
keeps the total system cost way down, even
when you have to make connections way out.

Give us a call. Ungermann-Bass, Inc.,
2560 Mission College Blvd., Santa Clara, CA
95050, (408) 496-0111. Western Region (408)
496-6464. Eastern Region (703) 448-1117.
International Offices: Lausanne, Switzerland
(021) 267733; Tokyo, Japan (03) 585-5485;
Toronto, Canada (416) 494-4426.

Net/One from Ungermann-Bass lm

costs downand
ere you want them.
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THE NEW HIGH SPEED CHAMPION

Bill Johnson, 1984 Olympic Gold
Medalist, Downhill

Bill Johnson shot out of obscurity to win the men's
downhill and the first ever gold medal for the USA at
the Winter Olympics in Sarajevo. He became the
new high speed champion! In fact, his years of
experience gave him technical superiority and he’s
kept on winning since. Similarly, Telenetics is the
new high speed champion in modems. The com-
panys founders have years of successful experi-
ence in telecommunications, the new product family
has proven technical superiority.

Telenetics offers one of the first 2400 bps full-
duplex integral card modems for IBM PCs and
compatible computers. lt fills the screen much faster
and significantly lowers your data phone costs. The

10 CIRCLE NO. 7 ON INQUIRY CARD

Teler:

ExpressData® 24i 2400 bps Full Duplex
Modem for IBM PC

ExpressData 24i has automatic adaptive equaliza-
tion and also offers a number of unique user
benefits. A toll-free “800" number for remote diag-
nostics and for instant warranty activation. A Federal
Express rapid board replacement program. The
latest Crosstalk™ software that runs everything from
the keyboard. A capability of going back and forth
between voice and data in the same phone call. A
three-year warranty. Plus, a full ExpressData line of
2400 and 1200 bps modems, with the 1200s field
upgradable to 2400s.

If you're a systems house using OEM quantities
of computers, you've got to check out the
ExpressData family.

Telenetics Corporation
895 E. Yorba Linda Blvd.
Placentia, CA 92670
(714) 524-5770

MINI-MICRO SYSTEMS/February 15, 1985



HOW TO USE THE
COMMUNICATIONS DIGEST

The Communications Digest is divided into six sec-
tions—five for product categories and one for the
directory of manufacturers. Each of the five product
categories begins with a staff-written article followed by
one or more product tables.

Each of the product tables contains pricing and
specification information, arranged alphabetically by
company name. These tables are based on mail- and
telephone-survey information.

The directory of manufacturers, the last section of
the digest, is a consolidated alphabetical listing of all
the vendors. Each directory entry provides a vendor’s
mailing address and telephone number, as well as a
circle number for the reader service card. The main
directory is followed by a supplementary directory of
manufacturers. This directory, also in alphabetical
order, lists known vendors of data communication
products who did not respond to our survey.

To use the Communications Digest effectively, use
the tabs to find the desired product category. To find
addresses or phone numbers, use the directory of
manufacturers. To check product prices or specifica-
tions:

® Turn to the appropriate product category

® Find the product table

® Find the alphabetically listed vendor
To select a product:

® Turn to the appropriate product category

® Refer to the product table

® Refer to the directory of manufacturers for the
supplier’s address

To comment on the Communications Digest or to
suggest future product coverage or entries, contact the
Editor-in-Chief, Mini-Micro Systems, Communications
Digest, 221 Columbus Ave., Boston, Mass. 02116.

The Communications Digest research and editing
staff includes Frances Michalski, associate editor;
Megan Nields, assistant editor; and Pamela Gorski,
assistant editor. Production assistant Carole Smith pro-
vides editorial support.
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“THEY SHOULD

“IHOPE THAT THOSE . HAVE CHECKED WITH
2900bps MODEMS  \ & S\ CONCORD DATA."

WE'RE SIGNING FOR ARE
LEGALLY APPROVED IN
FOREIGN COUNTRIES,

John Trumbull. The Declaration of Independence, 1786-1797. Courtesy The Bettmann Archive

Installing a worldwide 2400bps dial line data network can save you thousands of dollars
in international data communications costs. But before you put your John Hancock on a
purchase order, check the facts. To be legally used in most foreign countries, today’s
2400bps modems must not only comply with the V.22bis Recommendation, but must
also meet dozens of additional design and performance requirements as outlined by each
country. And the truth is, most don’t. In fact, there is only one company whose family

of V.22bis modems has been approved and accepted by over thirty-five foreign nations —
Concord Data Systems. Concord was the first company to install a V.22bis-compliant
2400bps modem. And, with over 20,000 units in place today, Concord Data is not only
the most popular name in 2400bps modems, but is the benchmark for 2400bps modem
performance. For complete details on our full line of domestic and international 2400bps
full duplex dial line modems, call us at (617) 890-1394 or write 303 Bear Hill Road,
Waltham, MA 02154, telex 951793.

Concord Data Systems

Leading the Communications Revolution
See us at Interface, Booth #2110
12 CIRCLE NO. 8 ON INQUIRY CARD MINI-MICRO SYSTEMS/February 15, 1985



MODEMS

BELL SYSTEM BREAKUP

REDIRECTS MODEM MARKET

Dedicated phone line price increases,

coupled with decreasing prices for dial-up service,

spurs use of higher speed DDD modems

Stephen J. Shaw, Washington Editor

One event has profoundly affected the modem
market. The breakup of the Bell System has
resulted in sharp price increases for dedicated
phone lines and vigorous competition for dial-up
service. This has created a market opportunity
for the manufacturers of higher speed Direct
Distance Dial (DDD) modems, especially those
operating at 2,400 bits per second (bps).

The Bell breakup has also created a dearth of
technical transmission standards for modems
operating at 2,400 bps and higher. The venerable
Bell standard specifications for 300- and 1,200-
bps, half- and full-duplex modems—103, 113,
212 and 212A—still retain their hold within the
U.S. modem market. However, AT&T Informa-
tion Systems (ATTIS) has not moved to develop,
or impose, standards for higher speed equip-
ment.

Filling this void have been specifications for-
mulated by the Comités’ Consultatif Internatio-
nale Teléphone et Télégraphique (CCITT), the
standards arm of the International Telecommu-
nications Union. U.S. manufacturers are in-
creasingly designing their equipment according
to the CCITT specifications for both domestic
and international applications.

“There’s been a drift away from Bell standards
with the breakup,” explains Stephen Durham,
vice president of product planning and applica-
tions for Cermetek Microelectronics Inc.,
Sunnyvale, Calif. “Even AT&T Information
Systems is talking about CCITT-compatible
products.”

MINI-MICRO SYSTEMS/February 15, 1985

UNITS SHIPPED (THOUSANDS)

FAST-PACED GROWTH PROJECTED

g
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|

1982 | e " 1988
SOURCE: INTERNATIONAL DATA CORP.

Projected to be
the
fastest-growing
segment of the
modem market,
1,200-bps,
full-duplex
modem
shipments will
increase at a
compound
annual rate of
24.7 percent
through 1988.
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DDD MODEMS

MODEMS

Despite
decreasing
per-unit prices,
rising demand
for 1,200-bps,
full-duplex
modems are
expected to
push the dollar
value of units
shipped to $334
million in 1988,

14

The net result is to allow manufacturers to

.cease what Durham characterizes as the ‘“‘the

insanity” of developing two separate products—
one under a Bell standard and the other CCITT-
compatible—for identical domestic and interna-
tional applications.

Freed from having to develop U.S.-only ver-
sions, manufacturers can devote more resources
to designing and marketing products for Europe-
an, Asian and other countries that adhere to
CCITT standards for domestic communications.

U.S. modems resemble foreign counterpart

At the same time as U.S.-made modems more
closely resemble their non-U.S. counterparts,
many foreign governments have begun to libera-
lize the procurement of modems and other tele-
communications equipment that interconnect
with state-owned telephone networks. And the
telecommunications agencies of many countries
have opened their network-interconnect markets
to foreign equipment suppliers. This is partly in
response to the AT&T breakup, but also to
threats of tariff legislation from Capitol Hill and
some diplomatic arm-twisting from the U.S.
State Department and the U.S. Trade Represen-
tative’s office of the Commerce Department. In
addition, several countries, most recently Japan,
have liberalized their policies toward the provi-
sion of value-added information networks,
which is likely to spur modem demand in those
countries as subscribers increase.

The Bell divestiture has also unleashed a host
of potential new customers for modem manufac-
turers. No longer a captive market for Western
Electric equipment, the former Bell operating
companies are free to shop around. The inde-

1,200-BPS MODEMS TO SURGE

pendent Bell companies, their subsidiaries, and
other OEM customers represent an increasingly
significant market, according to Kim Myhre,
communications industry analyst at Internation-
al Data Corp. (IDC), Framingham, Mass.

Market shift spawns products at 2,400 bps

With private or dedicated line price increases,
the 2,400-bps DDD modem has become very
attractive. Modems operating at 2,400-bps have
been used generally for business applications to
carry data to and from “dumb” or low-speed,
remote, batch terminals. The market has been
dominated almost exclusively by modems requir-
ing the four-wire connections used for private-
line service almost exclusively, according to John
Krayeski, ATTIS manager for modem products.
However, numerous full-duplex modems have
recently been announced that achieve the same
2,400 bps throughput over the two-wire channels
used in the public dial-up telephone network.

The market for 2,400-bps, full-duplex modems
had once been the exclusive domain of Concord
Data Systems Inc., a small, Waltham, Mass.,
manufacturer. Earning $1.5 million in revenues
during 1982, Concord Data’s first year in opera-
tion, the company recorded $14.9 million in
revenues last year from its CDS 224 line of
2,400-bps full-duplex modems. ‘“We had the
market to ourselves for almost two years,” says
C. Kenneth Miller, Concord Data’s president,
“but there’s a lot of people coming into the
market now.”’

By late last year, only two other manufactur-
ers, Codex Corp., Mansfield, Mass., and Micom
Systems Inc., Chatsworth, Calif., were shipping
2,400-bps, full-duplex modems for dial-up appli-
cations. But that situation is about to change
dramatically. Other vendors who have either
announced similar modems recently, or are ru-
mored to have a 2,400-bps full-duplex modem
under development, include: ATTIS, Case/
Rixon Communications Inc., Cermetek Micro-
electronics Inc., Gandalf Data Inc., General
Datacomm Industries Inc., Hayes Microcomput-
er Products Inc., Multi-Tech Systems Inc., Nova-
tion Inc., Penril/Datacomm Inc., Racal-Vadic
Inc. and U.S. Robotics Inc.

The sudden appearance of so many vendors in
what was once considered a specialized market
niche can be explained by the convergence of
three distinct industry trends, explains IDC’s
Myhre. First, users are nervous about private-
line rate increases and are looking for dial-up
alternatives that can satisfy their medium-speed,
data communications requirements. Secondly,
the growing use of personal computers in busi-
ness is pushing users to demand more speed and

MINI-MICRO SYSTEMS/February 15, 1985



REST ASSURED

THE CERMETEK SECURITY MODEM
IS ON THE JOB!

Don’t lose sleep worrying about an unattended computer. The CERMETEK
SECURITY MODEM is the best guard for the job.

Communication and Security for only $695 is an unbeatable buy! The Security
Modem offers a variety of security options to fit your specific needs. In
addition to 4 levels of access security, the modem has originate
(dial-out) security and will maintain an audit trail of all access
attempts. Changing security options or codes requires a key.

Four Levels of Access Security

& No Security — an intelligent 1200/300/110 bps modem,

fully compatible with the Hayes SMARTMODEM
1200™
& Password Only — requires a valid 8 digit password
to access the computer
# Password and Call-Back — After
receiving a valid password, the modem
calls back to the phone number

linked to that password in
its memory.
ﬂ Password and Call-
Back on Second Security
Line — The modem can
make the call-back call on a
second secret phone line,
preventing the interception
of the call-back by a
sophisticated security
breaker.

Additional Modem

Features

® 2 year limited warranty

e Auto-dial, auto-answer

e synchronous as well as
asynchronous

e call progress monitoring

e 4] auto-dial numbers stored,
25 for call-back numbers in
security mode

“Communication for your computer, Security for your peace of mind.”’

Take this ad to your favorite computer dealer and .I. k
ask for the CERMETEK SECURITY er\me e
MODEM. microelectronics
SMARTMODEM 1200 is a trademark of 1308 Borregas Ave.
Hayes Microcomputer Products, Inc. Sunnyvale, CA 94088-3565
(408) 752-5022
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paradyne

PARADYNE'S
MPX MODEM FAMILY

and a new Advanced Network Management System

Announcing Paradyne’s
NEW MPX family of high
speed, signal processing
modems. They're quick to
install — make three connections,
push a few buttons for modem
strapping — and they're user
ready. Easy up, rarely down.
Modem speeds of 2400, 4800,
9600 bits per second, operating
point-to-point or multipoint,
all with automatic adaptive
equalization.

Lower power consump-
tion and smaller size too!
Only 3%2" high, 82" wide and
weighing 5% Ibs.

You're in total control.

Press a few keys on the

NEW ANALYSIS 5500 Series
advanced network manage-
ment system, and down-
line load strapping to the
MPX modems.

ANALYSIS constantly monitors
a wider range of phone line

parameters than ever before.

Controlling your modem
network is essential and it's
at your fingertips.

Flexibility. The 5500 Series
is modular in design for easy
upgrade in capacity and fea-
tures. Its distributed system
design supports from a few —

to hundreds of lines — in virtu-
ally any network architecture.

ANALYSIS 5500, together
with the new family of MPX
high speed signal processing
modems, can provide the most
technologically advanced com-
munication network available
today. Built with Paradyne’s
quality. Backed with Para-
dyne’s service — around
the world.

Efficiency, expansion, control.
Another Paradyne systems solu-
tion. If you want your network
up, not down, give us a call.

1-800-482-3333

Paradyne Corporation
PO. Box 1347

« 8550 Ulmerton Road,
Largo, FL 33540

paradyne
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MODEMS

data throughput from dial-up modems. Finally,
VLSI technology is allowing manufacturers to
introduce 2,400-bps modems that are only
roughly 50 percent more expensive than 1,200-
bps units, but deliver twice as much information
in the same amount of time.

Prices, delays deter customers

“Private-line costs are going up while long-
distance (dial-up) rates are dropping,” says
Myhre. As a result, more businesses are looking
at dial-up switched service as a cost-effective
solution for their data communications needs.
Full-duplex, dial-up modems are also finding
applications as an interim measure for customers
waiting to receive private-line service from
AT&T. That has taken up to 160 days.

Manufacturers concur that development of
these new modems for business applications has
been driven by user demands for increased data-
transfer rates. ““We’re reacting to user need, and
users have been crying for more speed over the
past year,” comments Gary Betty, marketing
and sales director for Hayes Microcomputer
Products, Norcross, Ga. “‘Everybody else in the
industry has seen the same trends and performed
the same market analysis that we have.”

It may not be too long before 2,400-bps,
full-duplex modems show up in the home, pre-
dicts John Borden, a home computer analyst
with The Yankee Group, Boston. He says that
acceptance of the medium-speed modems for
home-computer applications depends on two
factors: reducing retail prices to below $700, the
approximate level at which 300 to 1,200 bps
began to attract home consumers two years ago,
and increasing use of home information sub-
scription services and communications software
packages that offer graphics capabilities.

At 1,200 bps, Borden continues, a single
frame of videotex takes 20 seconds to create. A
2,400-bps modem would, obviously, cut that
time in half and could make graphic-based infor-
mation services more attractive to home users.
“I anticipate that by late 1985 we may see some
2,400-bps modems begin to be available in the
home,” Borden suggests. “But a lot depends on
how well home information services are re-
ceived.”

2,400-bps modems sold to Tymnet

Support of 2,400-bps, full-duplex data trans-
mission by commercial information and network
services is also deemed critical if the spate of new
modems for dial-up applications is to become
widely accepted. Concord Data Systems has
already attracted Tymnet Inc., a value-added
data network vendor, as a customer. Tymnet has
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9,600-BPS MODEM SHIPMENTS
TO RISE TO $768 MILLION IN 1988
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SOURCE: INTERNATIONAL DATA CORP.

incorporated Concord’s modems by selling them
to network subscribers under the TymNet label,
says Steve Puchkoff, Concord’s vice president of
sales.

However, only one other commercial informa-
tion service, NewsNet, currently supports 2,400-
bps transmission speeds. Others, including Dia-
log, Lexis, Telenet, The Source and Uninet are
reportedly looking at whether to support 2,400-
bps transmission rates in addition to existing 300-
and 1,200-bps connections.

Single-unit prices for the new modems range
between $800 and $1,500, depending on addi-
tional, value-added features. Prices should re-
main relatively stable through 1985, says Cerm-
etek’s Durham, but will drop during the
following year by an estimated 10 percent to 15
percent. In the meantime, manufacturers are
expected to compete on the basis of capabilities
added to differentiate their products in the mar-
ket. Such features as auto-dial, auto-answer and
self-diagnostics are now considered almost man-
datory with the new modems. But manufacturers
are already starting to incorporate even more

User demands
for increased
data throughput
capabilities,
coupled with the
anticipated
development of
new full-duplex
equipment at
9,600 bps,
should push the
value of
9,600-bps
modem
shipments to
$768 million in
1988.
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DDD MODEMS

MODEMS

advanced value-added features, including net-
work diagnostics to pinpoint transmission prob-
lems along the telephone circuit, error detection
and correction, and adaptive line equalization.

Growing sophistication

Two-wire dial-up options are available at
4,800 bps, but the price is relatively steep due to
the increased capabilities needed in the modem.
Running data through the switched telephone
network, says Gunnar Thordarson, data commu-
nications product manager for Anderson Jacob-
son Inc., San Jose, Calif., mandates echo-cancel-
ling techniques to reduce long-distance line
noise, and makes error detection and correction
capability advisable. Thordarson says Anderson
Jacobson is the only manufacturer offering both
features in its AJ 4048, full-duplex, 4,800-bps
modem. The single-unit, list price of the 4048,
$2,595, reflects the significant cost of adding
those capabilities, especially when compared
with the new 2,400-bps modems that can be
purchased for almost one-third the price.

Other manufacturers question whether that

added development cost would be better spent
on products operating at 9,600 bps. Lee Schank,
president of Case/Rixon in Silver Spring, Md.,
asserts 4,800 is an unnecessary stopping point.”
Dial-up modems operating at 9,600 bps require
both echo-cancelling techniques and equipment
that is expensive to develop and manufacture.
“The cost differential between 4,800 and 9,600
modems is insignificant. [That is,] if you're going
to invest in the VLSI technology and software
programs that automatically adjust the modem’s
data output according to the changing line condi-
tions.™

Full-duplex modems operating at 9,600 bps for
dial-up applications will make their first appear-
ance by the end of the year, says Hank Morgan,
product line manager at Gandalf, in Wheeling,
Ill. He adds that international standards for
9.600-bps, full-duplex modems were adopted by
the CCITT only in April 1984. “By the end of
‘85, somebody will be delivering 9,600, full-
duplex equipment.”

ATTIS quickly made its presence felt in nu-
merous segments of the modem market once it

9600 BIT/SEC DIAL-UP

This Publication

is available in

PC MODEM CARD

* FOR IBM PC/XT/AT &
COMPATIBLES

e OEM PRICING AS LOW AS
$995.00

« WORKS OVER SWITCHED
(DIAL) NETWORK

e AUTO DIAL/ANSWER
AUTO FALLBACK

¢ SYNCHRONOUS

““You have a great product. |
believe it has the potential to
start a PC communications
revolution.”’

K.R., First Data Management

““The installation and program-
ming of your modems were
very simple, allowing almost
anyone to program or install
them.”

AK., Varian Corp.

“There were absolutely no

communications failures of any
kind during our testing period.”’
D.H., First National Bank &
Trust Co. of Oklahoma City

GAMMA TECHNOLOGY, INC.
(415) 856-7421

2452 EMBARCADERO WAY ¢ PALO ALTO, CA 94303 ¢ TWX: 910-373-1296
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.
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Street

City.

State. Zip.

300 North Zeeb Road

Dept. PR

Ann Arbor, Mi. 48106
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Fujitsu modems have lots of
ways to fit into yourplans.

At Fujitsu, we offer a diverse line of OEM high-
speed stand-alone modems and boards to bring out the
best in your product designs. Now you can take advantage
of the industry’s most technologically advanced features.
Like operating speeds up to 14,400 bits per second. Like
powerful automatic equalizers that minimize the effects of
line interference. And versatility that makes our modems
compatible with any type of equipment.

As one of the world’s largest data communications
suppliers, we know that our growth depends upon how

CIRCLE NO. 13 ON INQUIRY CARD

well our products help your company grow. That's why we
continue to develop OEM products on the cutting edge
of technology. And every product we make is backed by
the Fujitsu name — recognized worldwide as a leader in
data communications products.

For more information, contact us today. We'll be
delighted to show you how our products fit into your plans.

Fujitsu America, Inc. ¢ Data Communications Division ¢ 3055 Orchard Dy

San Jose, CA 95134 * (408) 946-8777 _

FUJITSU

9
See us at lNTERFACE 0 85 March 4-7 # Near front entrance at space 1100
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BYTCOM
MODEMS

FOR YOUR PCs
OR DATA TERMINALS

Feature after feature!

B Full Bell 212A compatibility (0-300,
1200 baud) with remote digital loopback
and internal self test.

B 16 character security password.

B Designed for use with either ‘“‘dumb”
terminals or PCs.

B Synchronous and Asynchronous
transmission modes.

H Internal storage of nine names and
numbers to forty characters in length.

B Exclusive ability to ‘“Reboot” your
computer.

B User-friendly help menu.
B Rack mountable version available.

Free “SuperScout”
Communications Software

This unique $249 software value allows
data file transfer using a sophisticated
error checking protocol. It also gives
automatic access to COMPUSERVE™,
Western Union’s EASYLINK™ and 13 other
data bases without individual sign-up or
monthly minimum fees.

A very broad warranty!
The 212AD is a proved-in-service product
whose high reliability allows Bytcom to
offer an Immediate Unit Replacement
Warranty within the first two years of
ownership. Details on request.

Contact Bytcom for additional information
and name of your nearest distributor.

Software Supplied By
BUSINESS COMPUTER

2169 Francisco Blvd. Suite H,
San Rafael, CA 94901

(415) 485-0700 (800) 227-3254 (outside CA).
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was unfettered in 1982 to supply telecommunica-
tions hardware and computer equipment. Ac-
cording to the most recent IDC estimates,
ATTIS captured, by the end of 1983, 16 percent
of the market for modems operating at 0 to 600
bps. In this low-speed market, ATTIS ranked
just 0.7 percent behind leader Hayes Microcom-
puter Products. ATTIS is the leader in the
1,200-bps, half-duplex segment, with 22.2 per-
cent of the market. At 1,200 bps, full-duplex,
ATTIS has an 11.7-percent market share, lag-
ging behind Racal-Vadic, Sunnyvale, Calif., (31
percent) and Case/Rixon (22.3 percent).

Half-duplex, 1,200-bps market mature

The market for 1,200-bps, half-duplex mo-
dems has matured, with vendors scrambling to
remain price-competitive, according to Case/
Rixon’s Schank. Increased use of very large-
scale integration (VLSI) manufacturing tech-
niques are expected to help reduce plain
vanilla” 1,200-bps, half-duplex modems to prices
under $200 by the end of 1985, according to The
Yankee Group’s estimates. Due to a sluggish 7.2-
percent predicted annual increase in demand,
combined with falling prices, the value of
modem shipments is expected to rise from $40.9
million in 1983 to $42.8 million in 1988, a paltry
$1.9 million increase over five years.

The slack, in the half-duplex market segment,
however, will be taken up by the 1,200-bps,
full-duplex equipment. The full-duplex version
allows data to be simultaneously transmitted in
both directions on two- rather than four-wire
telephone circuits. With dial-up business tele-
phone and private-line charges going up, and
technological developments such as VLSI tech-
niques bringing costs down, full-duplex, 1,200-
bps modems are receiving an enthusiastic recep-
tion from users. IDC estimates that this segment
will grow at an annual rate of 25.7 percent
through 1988. From 268,600 units shipped in
1983, 1200-bps, full-duplex modems are pro-
jected to jump to 845,000 units shipped in 1988.

Overall, industry analysts continue to see
healthy growth in most sectors of the modem
market during the next four years, in spite of the
increasing availability of digital-transmission
lines in local and wide-area data networks. Ac-
cording to IDC’s market projections, growth in
unit shipments is expected to average 18.7 per-
cent annually through 1988.

Interest Quoﬁéht (Circle One)r
High 450 Medium 451 Low 452
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“Tell me what you
want in a custom

OEM modem, and
I'll give it
to you in
60 days.”

Weldon S. Bankston
National OEM Sales Manager
CTS DATACOMM

“I’ll give you Computer Aided Design capability.”

Using Computer Aided Design equipment our engineering staff can create the custom
electrical interfaces or unique board configurations you demand. Then, within 60 days,
you’ll have a prototype modem. Standard RS232C, TTL or custom interfaces are also
available.

“I’'ll give you a high performance, quality modem at a competitive
price in whatever quantities you need.”

CTS’ signal processor/micro processor approach to modem design is so unique and
reliable we’ve applied for a patent with over fifty claims. And years of experience in OEM
support manufacturing with the latest in sophisticated production equipment insures
your modem will be of the highest quality and at the best price and on time.

“And I’ll give you 89 years of reliability and stability.”

CTS Corporation has supplied the communications industries since 1896 when it began
manufacturing wooden, hand cranked, wall mounted telephones for rural communities.
Today, for your current modem needs, we can give you design flexibility, experienced
engineers, advanced technology, reliability and a competitive price. And all within 60 days.
Call Weldon at 408-356-3868 or write us and find out more about what you can get.

CTS.

DATACOMM Products Division
6900 Shady Oak Rd.
Eden Prairie, MN 55344
612-941-9100

New to the industry since 1896.
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AFTER BREAKING COMMUNICATION
' WERE MORE THAN

We're CASE. We're number one in Europe, and a domi-

There’s a world of difference between nant datacomm force throughout the world —with

our perspective on data communica- major facilities in Australia, Canada, Hong Kong,

| tions, and everybody else’s. the United Kingdom and the United States.
Starting with the world itself. We've suc- And now, after joining forces with RIXON,

cessfully established and serviced networks in we’re even stronger. We're ready to break com-
over 60different countries. We help computers munication barriers in all 50 states.
communicate in places where even the people There’s good reason for our success. And it
don't speak the same language. goes beyond breaking geographic barriers. We

USA CASE RIXON Communications, Inc., Columbia, MD. Sales Telephone: (301) 381-CASE; Factory Telephone: (301) 622-2121; TLX: 89-8347
Major Regional Offices: Atlanta (404) 446-8680 « Boston (617) 879-1021 - Chicago (312) 850-7299

Dallas (214) 631-6366 « Denver (303) 770-0813 « Los Angeles (714) 898-7737 « New York (212) 594-0370 « Philadelphia (215) 688-8750

San Francisco (415) 570-6777 « St. Louis (314) 946-4721
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BARRIERS IN SIXTY COUNTRIES,
READY FOR FIFTY STATES

break time barriers as well. Because we build Find out how to build a network that has no
Juture-proof products. limits —in time or geography. Call us toll-free

These include some of the best modems, mul- in the United States at 800-422-2724. Or make a

tiplexers, communications processors, electronic direct call to any of the offices listed below.

mail and network diagnostics in the business.
Every one of those products is designed to c ASE

accommodate the inevitable changes the future

will bring to your company —around the office, Future-Proof

around the country, around the world. Data Communications™

UK & Europe World Headquarters: Computer And Systems Engineering plc, England, Telephone: 0923-33500, TLX: 923325
Canada CASE RIXON Communications Ltd, Ontario, Telephone: (416) 495-0333

Australia CASE Communication Systems Ltd, Telephone: (02) 451-6655, TLX: 72982

Hong Kong CASE Hong Kong, TLX: 86870
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What do you get when you cross
1200 baud, free on-line time,
and extra features at a price Hayes

can’'t match?

Shopping for a modem
doesn’t have to be ariddle. A
tedious sifting through claims
and counterclaims. A quest
for the best that raises more
questions than it answers.

The new MultiModem,
from Multi-Tech Systems,
ives you the right answers
rom the start. The answers to
all your questions about what
a first-rate intelligent modem
should do for you.

Data Transmission
Speed?

The MultiModem gives
you a choice—either 1200 or
300 bits per second. 1200 for
fast, efficient communications
and lower long-distance
charges. Like when you're
downloading data from the
corporate computer, or swap-
ping files with a friend across
the country. 300 bps for your
less demanding applications,
like checking out bulletin
boards, playing games, or
having on-line keyboard
conversations.

Free On-Line Time?

With the MultiModem you
get CompuServe’s DemoPak
—a free two-hour demonstra-
tion of their service, and up to
seven more free hours of on-
line time if you subscribe. You
also get a $50 usage credit
from NewsNet, a service
which lets you tap into 150
different specialized business
newsletters.

Intelligence? Extra
Features?

Of course, the Multi-
Modem automatically dials,
answers, and disconnects.
But it does a few extra things
too, things the Hayes Smart-
modem 1200™ doesn't. Like
recognize dial tones and busy
signals, so the MultiModem
will automatically redial, or
automatically try a different
number. And it remembers
phone numbers too, up to six
of them, in its battery-backed
memory.

Trademarks—MultiModemn, MultiCom PC: Multi-Tech
Systems, Inc.—CompuServe: CompuServe Information
Services, an H & R Block cor;yaannyewsNet NewsNet,
Inc.—Smartmodem: Hayes Microcomputer Products.
Inc.—Crosstalk: Microstuf, Inc.—Data Capture: Southeast-
ern Software—PC-Talk Ili: Freeware/The Headlands Press.

Hayes-compatibility?

Yes, the MultiModem is
Hayes-compatible. (Most soft-
ware requires modems that
are.) That means the Multi-
Modem will run with popular
communications programs
like Crosstalk XVI, Data
Capture, PC-Talk Ill, our own
MultiCom PC, and dozens of
others.

What About Price?

At $549, the MultiModem
retails for $150 less than the
Smartmodem™. You get
Hayes-compatibility and so
much more—for so much
less.

What do you get when
you cross all these things?
The MultiModem. From Multi-
Tech Systems—a company
that's been making top-quality
modems for over thirteen
years.

Isn’t this the answer
you've been looking for?

For the name of your
local distributor, write to
Multi-Tech Systems, Inc.

82 Second Avenue S.E.
New Brighton, Minnesota 5511
Or call us at (612) 631-3550.
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MultiModem.

Multi [ech
2. Systems

The right answer every time.
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VOICE GRADE DDD MODEMS

TABLE 1

5$35212/S35213

ANCHOR AUTOMATION
Signalman XIll 30l C

Signalman 300,1200  PSK

Express

full duplex

Volksmodem FSK

APPLE COMPUTER INC.

Apple + 03
Modem 1200

AST RESEARCH
REACH! .

FSK, PSK

DPSK

BIZCOMP
PC IntelliModem

half,
full duplex

IntelliModem XL

300,
1200

BYTCOM

212AD FSK, PSK

CASE RIXON COMMUNICATIONS INC.

R2424 ‘ QAM

R2424 Auto 1200, QAM

Diatek 2400

R96 QAM

R96FP QAM full duplex
Executive 212 FSK, PSK il duplex
PC212A 300-  FSK, PSK full duplex
R212A  full duplex
R212 Intelligent 1200  FSK half duplex
RV.22 bis
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fultduplex y

~ asynch/synch

asynch

asynch

asynch

asynch

asynch

asynch

asynch

asynch/synch .

asynch/synch

asynch/synch

synch

synch

asynch
asynch
asynch/synch

asynch

synch

&
<
&
o~
<
£
&
2
N
7]

auto dial/
auto answer

auto dial/

auto answer

auto dial/
auto answer

auto dial/
auto answer

auto dial/
auto answer

auto dial/
auto answer
manual orig./
auto answer

@
&
2]
o
'
&
9

local digital and

. analog loopback,

remote digital
loopback

local and remote
analog loopback,
self-test

local analog
loopback

local analog and

remote digital loop-

back, self-test

local and remote,
digital and analog
loopback, self-test

local digital and
analog loopback,
remote digital loop-
back, self-test

local digital and
analog loopback,
remote digital loop-
back, self-test

/local and remote,
digital and analog

loopback, self-test

local and remote,
digital and analog
loopback, self-test

local and remote
digital loopback

local analog and
remote digital
loopback

_remote digital and

analog loopback,
self-test

299 Q1)

_ Bell 108-, 212A-compatible

Bell 103-, 212A-compatible

439 (Q1)  Bell 103-, 212A-compatible

Bell 103-, 212A-compatible
Bell 212A-compatible

includes CROSSTALK XVI
software; Bell 103-, 113-,
 212A-compatible; board-level
modem plugs into IBM PC

includes software, Bell 212A-
~_compatible, board-level
modem plugs into IBM PC

549 (Q1) includes software; Bell
212A-, Hayes-compatible;
board-level modem plugs into
IBM PC

Bell 103-, 113-,
212-compatible; includes
BCN software

Bell 212A-compatible

1,395 (Q1)

Bell 212A-compatible

CCITT V.29-compatible,
point-to-point

2,995 (Q1) Bell 212A-compatible,

point-to-point or polling

Bell-compatible

Bell-compatible
Bell-compatible

Bell 103-, 113-,
212A-compatible

Bell 202-compatible

25
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VOICE GRADE DDD MODEMS
TABLE 1

local and remote,
digital and analog
loopback, self-test

TA201C ' ‘ ? ~ local and remote, Bell 2018-, 201C-,

~ digital and analog 801-compatible
loopback, self-test

Cermetek asynch . au ~local and remote, - includes CROSSTALK com-
1200PC MODEM { . !  digital and analog ~munication software; board-
- loopback, self-test ~ level modem plugs into IBM
; PC/XT; Bell 103-, 212A-,
Hayes-compatible

ocal digital and ana-
og loopback, remote
digital loopback,
self-test

TM-4800 local digital and
analog loopback,
self-test

Heee : . ! : : ‘ : ‘ it -~
CDS 224 AD . . local and remote, compatible with most
‘ digital and analog oftware packages; Bell 212-,
loopback, self-test 2224-compatible
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VOICE GRADE DDD MODEMS
TABLE 1

local and reméte, ‘
digital and analog
loopback, self-test

CDS 224
ARQ/AD

local digital and

~analog loopback,
remote digital loop-

~ back, self-test

DPSK full duplex asynch/synch

_ Bell 212A-, 224-compatible;
~ international version
CDS 224

local digital and 995 (Q1); Bell 212A-, 224-compatible;
analog loopback, 895 (Q100) international version
remote digital loop- . of CDS 224 A/D
back, self-test

V22BisAD 1200, DPSK QAM full duplex  asynch/synch
2400 =59

'DATABIT INC.

DATA COMMUNICATNS BROKERS INC.
00 v external power supply,
CCITT V.27-compatible

external power supply,
CCITT V.29-compatible

local digital and
analog loopback,
self-test

ternal pwm‘ supply,

DATAGRAM CORP.

) DSPK,QAM full duplex : - EE local and remote, 1,895 (Q1)  CCITT V.27-compatible
. - digital and analog i
loopback, self-test

local and remote,
digital and analog
loopback, self-test

144K  DPSK, QAM

local and remote, 95 (Q1) Hayes-compatible

DATEC 212A 300,120‘0 FSK, DPSK : [ local and remote, 595 (Q1) * Bell 103-, 113,
S gl

digital and analog 212A-compatible
-

loopback, self-test

local analog 497 (Q1) Bell 103-, Hayes 113-,

PAL 212 f‘,‘ FSK, DPSK full duplex asynch
: L , loopback : 212A-compatible
~asynch o di self-test _ includes CROSSTALK XVI

software; board-level
modem plugs into IBM
PC/XT; Bell 103-, 113-,
212A-, Hayes-compatible

local alog loop- ‘ anti-streaming,
back, remote digital Bell 201B»compatible
loopback, self-test ; ]
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208 A/BR

2X212

DCA 930

SAM 212A

VOICE GRADE DDD MODEMS
TABLE1

asynch

half,
full duplex

local analog loop-
back, remote digital
loopback, self-test

local digital loopback

local digital and ana-

log loopback, remote
digital loopback,

self-test

BoS :
local digital and

»

ana-

log loopback, remote :

digital loopback,
s_elf-test

local digital and loop-
back, remote digital
and analog loop-
back, self-test

local and remote,
digital and analog
loopback, self-test

local and remote,
digital and analog
loopback, self-test

Iocl digital and ana-

* log loopback, remote

digital loopback,
self-test

anti-streaming

anti-streaming, adaptive
equalization, Bell 208A-/B-
compatible

2 channels; Bell 103-,
212A-compatible

automatic adéptive
equalization

Bell 212A-, CCITT
V.22-compatible

LCD display, built-in
4-channel multiplexer, CCITT
V.29-compatible

Bell 103-, 113-,
212A-compatible
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VOICE GRADE DDD MODEMS
TABLE 1

local analog loop-

back, remote digital

and analog loop-
back, self-test

rackmount; CCITT V.24-,
~ V.28-compatible; opt. integral
4-channel multiplexer

local digital and Bell 103-, 113-, 212A-
analog loopback, compatible; digital adaptive
self-test equalizer, standalone

-

local digital and
analog loopback,
~ remote digital loop-
back, self-test

DC 201C Bell 201B-/C-, CCITT V.26
bis-compatible; rackmount

($805)

L -

DC 201-7

Bell 201C-compatible, rack-
mount ($605); opt. signal-

quality monitor

local digital and

analog loopback,
~ remote digital loop-
back, self-test

q.

DC 202T

local digital and
analog loopback,
. self-test

Bell 202T-compatible,
rackmount ($395)

asynch

DC 212A/L asynch/synch ~ manual ~local digital and
analog loopback,
remote digital loop-

back, self-test

Bell 103-, 113-, 212A-
compatible; rackmount
($585)

DC 2412 local digital and Bell 212A-, CCITT V.22-,
analog loopback, V.22 bis-compatible; stores
remote digital loop- 30 numbers, rackmount

back, self-test ‘ L ($1,105)

Bell 208-compatible; opt.
asynch operation

local analog loop-
back, self-test

local digital and
analog loopback,

local digital and
analog loopback,
self-test

: 2,295 (Q1)  CCITT V.29-compatible
~ full duplex -
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VOICE GRADE DDD MODEMS
TABLE 1

local and remote, CCITT V.29-compatible,

digital and analog point-to-point
loopback, self-test

o

HALCYON

CCITT V.22- bis-,
Bell 212A-compatible

local and remote,
digital and analog
loopback, self-test

CCITT V.29-compatible; opt.
trellis modulation, 4-port
TDM multiplexer

local and remote,
digital and analog
loopback, self-test

HAYES MICROCOMPTUER PRODUCTS INC.

e

Smartmodem
1200B

local analog loop-
back, self-test

Bell 212A-compatible, board-
level modem plugs into IBM
and compatibles

INFINET INC.

local digital and
analog loopback,
self-test

local and remote,
digital and analog
loopback

Bell 103-,
212A-, Vadic
VA3400-compatip|e

CCITT V.29-,
V.27-compatible

digital and analog
loopback, self-test

I J .
local and remote,
digital and analog
loopback, self-test
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VOICE GRADE DDD MODEMS
TABLE1

local and remote,
digital and analog
loopback, self-test

local digital and
analog loopback,
self-test

o kil
local and remote,
digital and analog

loopback, self-test

local and remote,
digital and analog
loopback, self-test

i !

local digital and
analog loopback,
remote digital loop-
back, self-tes!

i

local digital and
analog loopback,
remote digital loop-

back, self-test

CCITT V.26 ter-compatible,
auto adaptive equalizer

CCITT V.29-compatible,
rackmount

CCITT V.29-compatible,
multiport

Bell 202S-compatible,
built-in battery pack; opt.
TTL interface

standalone;

_ Bell 103-, 212-compatible

Bell 103-, 212-, Vadic
VA3400-compatible
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VOICE GRADE DDD MODEMS
TABLE

B

M3024 + - DPSK,QAM  ful upsex' asynch/synch :

local digital and
analog loopback,
remote digital loop-

back, self-test

standalone; Bell 212-, CCITT

iy :
i V.22 bis-compatible

local digital and 545 . Bell 103-, 212-compatible
analog loopback,

remote digital loop-
back, self-test

M3212TA ) ¥ answer local digital and

: analog loopback,

Ry remote digital loop-
a1 back, self-test

645 Q Bell 103-, 212-, Vadic
‘ VA3400-compatible

local digital and 845 (Q Bell 212-,CCITT V.22 bis-
analog loopback, L ; compatible
remote digital loop- ;
back, self-test

e

VersaCom 1200 1200 FSK ; _ autodiall  localdigitaland 187 (Q1);  Bell 202-compatible;
auto answer analog loopback 125 (Q100) opt. headset

'MULTI-TECH SYSTEMS INC.

Hayes Smartmodem 1200-,
CCITT V.22 bis-, Bell 103-,
113-, 212A-compatible

local digital and
j analog loopback,
s o remote digital

MT224AD 300, FSK DPSK,
7 QAM

half,

f  auto dial/ local analog loop- 549 (Q1) Hayes Smartmodem
full duplex ’

auto answer back, self-test 1200B-, Bell 103-, 113-,
Qi - 212A-compatible; board-level
s modem plugs into IBM PC

asynch

MultiModem PC ~ 300, 1200 FSK, DPSK

NCR COMTEN INC.

7164-0200 local analog loop-

back, remote digital
~ loopback, self-test

IBM 3864-2-compatible

- local analog loop- IBM 3865-2-compatible
back, remote digital

loopback, self-test
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VOICE GRADE DDD MODEMS
TABLE 1

NOVATION INC.

FSK, PSK asynch local digitaland 499 (Q1) Hayes-, Bell 103-,

CAT

COMMU- analog loopback, 212A-compatible; board-level [
NICATION remote digital modem plugs into IBM I
SYSTEM loopback, self-test . PC/XT and compatibles;

includes software

RADYNE CORP.

local digital and
analog loopback,
self-test

CCITT V.27-compatible

Challenger 12000 1200, i I i ' local digital and
9600 ~auto an analog loopback,
AL s L self-test

PENRIL DATACOMM

A

Bell 212A-, 224-compatible

local digital and
analog loopback,

remote digital loop-

back, self-test

2400

8201-DN Bell 201C-compatible

= e

1200 Mak Il local and remote,
digital and analog

loo ack, self-test

asynch/synch rackmount !

standalone, central site ver-
sion; Bell 201 B-/C-, CCITT
V.26B-compatible

local and remote,
digital and analog
loopback, self-test

i

9 selectable operating
speeds, 43401-compatible

local and remote,
digital and analog
loopback, self-test

delay half, synch
modulation full duplex

Com-Links IS
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VOICE GRADE DDD MODEMS
TABLE 1

- polled multidrop applications;
- CCITT V.29-, Omnimode-,
Racal-Milgo MPS series-,
Federal Standard
1007-compatible

local and remote,
digital and analog
loopback, self-test

central site version, multiport
2/4 port, CCITT V.27 bis-
compatible

' DPSK, QAM central site version; CCITT
V.29-, Racal-Milgo MPS

9601-, 9269-compatible

local and remote,
digital and analog

local digital and
analog loopback,

remote digital loop-

back, self-test

local digital and

analog loopback,
remote digital

loopback

asynch/synch local and remote,
digital and analog

loopback, self-test

e =

alternate voice/data; internal
speaker; CCITT V.22 bis-,
Bell 103-, 21 2-compatiblei

=

. local and remote,
digital and analog
loopback, self-test

rackmount, error correction,
CCITT V.23-compatible

V26 Data Modem CCITT \/.26-compatnb]e.

rackmount

II and mote,
digital and analog
loopback, self-test

TECMAR INC.

TEK-COM CORP.
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FSK, PSK

IPX 1200

2025/5

202S/SS
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VOICE GRADE DDD MODEMS

asynch

" TABLE 1

local digital and 30 (Q1); rackmount, Bell 212A-
analog loopback, compatible
remote digital loop- ~

back, self-test

local and remote, ] 1)  board-level modem plugs

digital and analog into Timeplex Microplexer

loopback, self-test family, Bell 3002-compatible,
: rackmount

local analog voice/data switching, elec-
loopback, tronic mail software; Bell
self-test - 103-,113-, 212A-, Hayes-
compatible

Bell 202-compatible,
operates from telephone
line current

local analog loop- 0 (Q1 Bell 202-compatible
back, self-test

 local alo loop- 550 (Q1) Bell 0-cmpat|e
back, self-test includes test-pattern
generator




VOICE GRADE DDD MODEMS
TABLE 1

202S/150

local analog loop-
back, self-test

local

asynch/synch  manual orig./  local and remote,

~ auto answer  digital and analog
oy loopback, self-test

212A LP ‘manual orig./ ' Bell 212A-compatible,
‘auto answe . operates from telephone
‘ line current

Bell 212A-, CCITT V.22 bis-
compatible; diagnostics

224

QAM full duplex local digital and
analog loopback,
remote digital loop-
back, self-test

local analog loop-
back, self-test

FASTALK 1200

FSK, PSK

Bell 212A-, Hayes-
compatible; includes
IBM PC software

0—300,
1200

VEN-TEL INC..

local digital and
analog loopback

local digital and
analog loopback,
remote digital loop-
back, self-test

Bell 103-, 113-, 212-
compatible

A
s

FSK, PSK ; { local analog loop-
] : back, remote digital
; loopback

self-test

MD201-4E local digital loop-

back, self-test

MD212-7E

local digital and
SECURITY PLUS

analog loopback,
self-test
=
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VOICE GRADE DDD MODEMS
TABLE 1

§
&

£

PCM1202 ‘ full duplex asynch auto dial/
auto answer

499 (Q1); Bell 212A-compatible

370 (Q100)

‘asynch

bles;
212A~cﬁmpaﬂbla

board-level modem plugs
into Hewlett-Packard 150;
Bell 103-, 212A-compatible

auto dial/ local digital and

auto answer analog loopback,

remote digital loop-
back, self-test

425 (Q1);
310 (Q100)

PCMH-150P

local anélog 450 (Q1);

loopback 340 (Q100)
Bell 202S-compatible
half, local digitaland 380 (Q1);  Bell 202S-compatible
full duplex analog loopback 285 (Q100)
local digital and Bell 202T-compatible
analog loopback

auto dial/ local digital and
auto answer analog loopback,
remote digital loop-
back, self-test

local digital and
analog. loopbank

85 (Q1); Bell 212A-compatible

435 (Q100)

~ Bell 202T-compatible

VISIONARY ELECTRONICS
: FSK PSK

Ball 212A-compatible, onn-»
~ verts word processor to
sophisticated telex

WANG LABORATORIES INC.

~ switchable data rates;
- Bell 103-, 212-; Vadic
- 3400-compatible

WOLFDATA INC.

WD-212-X 1 FSK, PSK  full duplex asynch/synch  autodial/  local digital loopback CCITT V22, X.25-, Bell
, auto answer 212A-compatible; board-level
- , ! modem plugs into IBM PC
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COMDESIGN SWITCHING STATISTICAL MULTIPLEXERS: T5-600 SERIES

WE SOLVE
THESE

PROBLEMS
DAY.

Struggling to tie everything and everyone together without sacrificing
performance or breaking the bank? Let your stat mux do it foryou!

CIRCLE NO. 18 ON INQUIRY CARD

Get everyone into
the act with the new
TS-600 Series.

Ifincreasing demand for com-
puter ports and distributed re-
sources has your system in a stran-
glehold, there’s no limit to the
breathing space you could enjoy
with the TS-600 Switching Stat
Mux.

The newest addition to the Com-
Design family of networking pro-
ducts, the TS-600 Series provide
the same cost savings and network
control as the popular TC-500A.
With no limit to the number of
users who may contend for any
available ports, the TS-600 offers
all the features of a data switch,
port contention unit and intelli-
gent statistical multiplexerin one.

When used individually, a TS-600
actsasaport selector and front-
end processor, permitting local
resource sharing. Connected in
pairs, TS-600’s become the central
point of control in a powerful
transparent switching network,
concentrating up to 32 devices
over a single communications link.
ComDesign’s modular hardware
and firmware plan allows for easy
network expansion and access to
the latest software developments.

The TS-600 Series multiplexers
are designed for ease of use,
and are available with integral
4800 or 9600 bps modems. For
more information on the new
TS Series or for help with any data
comm problem, call us. Toll-free
(800) 235-6935, orin California
(800)368-8092.

& ComDesign

Leaders in Data Communications

751 South Kellogg Avenue
Goleta, California 93117




MULTIPLEXERS KEEP PACE
WITH DATACOMM NEEDS

MULTIPLEXERS

As communications networks increase in size

and complexity, multiplexers are meeting the challenges

of proliferating terminals, rising datacomm costs
and T1, X.25 and satellite links

Jesse Victor, Associate Editor

As the proverbial terminal begins to appear on
every proverbial desktop, spiraling data-trans-
mission costs threaten the proverbial bottom line
of every company, laboratory, factory or univer-
sity faced with growing communications needs.
Terminals and PCs have to be connected to host
computers in the next building, another city or
on another coast. Installing cabling for each
device or leasing multiple dedicated telephone
lines can be expensive for five terminals and
prohibitive for 500.

Multiplexers’ key role in reducing datacomm
line costs has thus assumed added importance in
today’s complex communications networks.
Technologically, too, they have kept pace with
users’ needs by adding functionality— integrat-
ing functions previously performed by other
types of datacomm equipment. Low-end and
mid-range units are providing data-switching and
control capabilities, diagnostics, integrated mod-
ems and are performing rudimentary network
managment. High-end devices are beginning to
take over some of the functions of communica-
tions processors and meeting the demands for
greater bandwidth and higher transmission
speeds by furnishing packet assembly/disassem-
bly (PAD) for X.25 packet-switching systems and
by interfacing with satellite links.

Communications planners and system integra-
tors are increasingly turning to multiplexers ca-
pable of interfacing with AT&T Communica-
tions’ T1 digital lines as a cost-effective means of
integrating large numbers of remote terminals

MINI-MICRO SYSTEMS/February 15, 1985

STRONG GROWTH PREDICTED
FOR MULTIPLEXER MARKET
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and providing quality voice, data, facsimile and
live-action TV conferencing services. T1 multi-
plexer developers are also looking ahead to
emerging standards and the challenges of future
integrated services digital networks (ISDNs).

Multiplexers adding capabilities

“Multiplexers and modems are starting to be
commodity products,” asserts Richard Amster,
director of data communications research at The
Yankee Group, Boston. “Vendors are trying to
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MULTIPLEXERS

“The normal
interval we
quote
customers is
a nine-to-
12-month
delay for
installing a T1
line’

differentiate their products by integrating func-
tions, increasing capabilities and putting in some
network-management features.”

“Smaller vendors, particularly, are adding
more features at the same product price,” adds
Laura Schlafly, product line manager for multi-
plexers at Racal-Milgo, Fort Lauderdale, Fla.

~ “Data-communications functions are merging,”

agrees Pat Jordan, senior consultant at Datapro
Research Corp., Delran, N.J. “They all now
have their niche but are starting to overlap.
High-end multiplexers, for example, are merging
into front-end processors.”

The greater capabilities of today’s multiplexers
and upward integration of functions is good news
for end users and system integrators who need
datacomm systems that perform a greater variety
of services at lower cost. “The [multiplexer]
buyer has a much greater variety of very sophis-
ticated equipment at reasonable prices than ever
before,” emphasizes Ken Bosomworth, presi-
dent of market research firm International Re-
source Development (IRD), Norwalk, Conn.

Typical of the greater functionality of low-end
and mid-range units is the data-switching ability
of multiplexers from Comdesign Inc., Gandalf
Data Inc., Teltone Corp. and other manufactur-
ers. Combining the functions of a port-conten-
tion unit and a digital matrix switch, they allow
selection of ports under program control and on
a demand basis, and provide limited network
management.

Gandalf’s. Switchmux statistical time-division
multiplexer (STDM), for example, concentrates
synchronous data transmitted at rates to 4,800
bits per second (bps) from as many as four users,
and asynchronous data to 19.2K bps from as
many as 16 users. All this data is concentrated
into one or two 64K-bps synchronous composite
links. Dynamic contention switches local and
remote users, selectable by service name, among
free ports. The dual links permit loadsharing and
automatic switchover in the event of failure, and
data integrity is ensured by 16-bit cyclic redun-
dancy check (CRC) error detection with auto-
matic request for repeat (ARQ) of transmitted
data. Passwords protect access to the system
console and user ports. System-management
functions include usage and error statistics and
diagnostics.

Offering even higher capacity, Teltone’s
M-861 handles as many as 32 full-duplex, 9,600-
bps asynchronous channels or eight 9,600-bps
synchronous data streams at composite-link
speeds to 76.8K bps. Two to 18 composite links
can be supported.

SIX MANUFACTURERS CONTROL
NEARLY HALF OF THE
1984 U.S. MULTIPLEXER MARKET

OTHERS

SOURCE: FROST & SULLIVAN INC.

For widely dispersed terminals, multidrop
STDMs, such as the 670 Series from Codex
Corp., permit dumb asynchronous terminals to
share one four-wire, 4,800-bps leased line to the
host-computer site. With the master unit at the
host computer and slave units in as many as eight
remote sites, the master polls the slaves for
activity, allowing as many 16 terminals to oper-
ate as if each had a dedicated line to the host.

STDMs take over

Indeed, most analysts see intelligent statistical
multiplexers, such as the Codex, Gandalf or
Teltone units as supplanting time-division multi-
plexers (TDMs), and particularly data concen-
trators, in most datacomm applications. STDMs
constitute one of the fastest growing areas of the
multiplexer market, asserts Bosomworth:
“STDMs are taking over. Stat muxes are going
way beyond statistical techniques. They are using
other techniques such as data compression to get
more effective utilization of the data line. TDMs
are a fading market.” Another market research-
er, Frost & Sullivan Inc., New York, forecasts a
“‘dramatic switch” by users from the older time-
division multiplexers to “more advanced” statis-
tical multiplexers.

Other analysts, however, don’t see such a
quick demise for TDMs. These units sequential-
ly gather data from connected terminals, assign
each a fixed number of time slots, then transmit
the data sequentially in blocks over the high-
speed line for separation by the receiving multi-
plexer. TDMs are generally most efficient when
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all terminals transmit at or near their maximum
rate; bandwidth is wasted when fill bits are
transmitted in place of data. The generally more
expensive STDMs, in contrast, assign bandwidth
(and time slots) dynamically according to the
amount of terminal activity, not according to a
fixed pattern, thus maximizing bandwidth utili-
zation.

“STDMs generally offer more effective utili-
zation of the line,” explains Datapro’s Jordan,
“but there are applications where the TDM is
still most effective. In an IBM Corp. 3270 SNA
environment, for example, you are better off
with a TDM because SNA does what a stat mux
does and fills the line. It’s not cost-effective to
use a stat mux in this environment.” System
integrators and end users should select the most
cost effective, not necessarily the most techno-
logically advanced, device for their application,
Jordan emphasizes. “‘Saving money is the bottom
line in the multiplexer market.”

“STDMs do not work very well at high
speeds,” says Kevin O’Connor, account manag-
er for multiplexers at Timplex Inc., Woodcliff
Lake, N.J. “There is no delay with TDMs on a
wideband pipe.” O’Connor is skeptical of exag-
gerated claims for STDMs, which he says are
sometimes propagated by multiplexer vendors
who don’t offer a broad line of devices. “The
TDM market is still very strong,” he claims,
“and it’s going to increase, [even] if not to the
level to which the STDM market is going to
grow.”

Predicting strong market growth

Despite disagreement on technology, most
analysts concur that the overall multiplexer mar-
ket will enjoy solid growth. Bosomworth pre-
dicts 15- to 20-percent “‘steady’’ annual growth
through the end of the decade. Racal-Milgo’s
Schlafly sees the market as growing 35 percent to
40 percent “‘depending on the market segment.”
Frost & Sullivan is equally optimistic, forecast-
ing greater than 35-percent annual growth in
dollar value of shipments through 1988, with the
fastest market growth toward the end of the
period. Over the same period, unit shipments
will increase annually at a greater-than-31-per-
cent rate, the company says.

Data compression, combined with statistical
multiplexing, is another technique multiplexer
manufacturers are using to boost their products’
effective data throughput. “If you can’t go to a
higher-cost line,” stresses Datapro’s Jordan,
“data compression is one way to squeeze more
information onto the line.” Chung Communica-
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tions’ Turbo-MUX-2, for example, employs a
proprietary compression technique to support
two 2,400-bps, full-duplex channels over one
212A data link. Providing automatic error detec-
tion and correction, it supports built-in diagnos-
tics and switchable X-on/X-off flow control.

Compressing text, graphics, facsimile and
other data at a 2:1 ratio, the Datamizer from
Simplex Communications Corp. doubles the net
throughput of a 9.6K-bps line to 19.2K bps,
allowing four asynchronous or synchronous de-
vices to share the line. The statistical multiplexer
supports both bit-oriented (X.25, SDLC,
HDLC) or byte-oriented (binary synchronous
2780, 3780, 3270) protocols.

As traffic densities increase and datacomm
networks expand across national boundaries,
multiplexers are expanding their capabilities to
interface with satellite links, X.25 packet-switch-
ing systems and digital T.1 lines, as well as the
standard dedicated, private or direct dial system
(DDS) lines.

Satellite hookups, however, can present spe-
cial problems for multiplexers, especially for
STDMs using the common GO-BACK-N ARQ
error-protection scheme. The transmitting multi-
plexer stores N frames of data, typically seven,
for retransmission should an error occur. How-
ever, in satellite links, the round-trip delay fre-
quently exceeds the time it takes to send and
acknowledge the seven frames. Multiplexers
must therefore be able to handle a sufficient
number of unacknowledged frames before con-
sidering the transmission to be in error. Codex’s

Switching
multiplexers
can serve as
front-end
switches to
multiple host
computers as

well as control

access to ports

in a redundant

network.
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Equinox didn‘t invent the Data PBX ...

we just perfected it!

All the Data PBX features you need Plus these Equinox only features

Port selection: User-controlled terminal switching Expandable from 24 to 1320 lines without taking your
between computers. system down.
Access control to keep your database secure from User-friendly menu-driven battery-backed
unauthorized personnel and to protect dial-in lines configuration plus on-line help.
from “hackers”. Compact dimensions: 360 lines in the unit shown
Port contention or sharing for maximum port above. Less than one sixth the size of Micom or
utilization and economy. Gandalf PBXs!
Network control from a central point; alter system Simple do-it-yourself installation using low-cost
configuration, collect statistics and perform diagnostics. modular telephone wiring.
Non-blocking architecture permits 660 full-duplex Complete system backup with auto-switchover
connections at 9600 bps. power and logic, plus comprehensive on-line
diagnostics.
And the price: under $100 per line. No other LAN
compares!

Call 1-800-DATA-PBX* for a free color brochure and on-site demonstration.

EQUINOX

Systems

12041 SW 144th Street, Miami, Florida 33186 * In Florida call (305) 255-3500 - Telex 289307
CIRCLE NO. 19 ON INQUIRY CARD MINI-MICRO SYSTEMS/February 15, 1985



MULTIPLEXERS

6001 Intelligent Network Processor, for exam-
ple, offers variable-length ARQ, where N can be
as large as 127. It supports as many as eight
asynchronous devices at speeds to 9,600 bps and
a synchronous trunk rate to 14.4K bps. Optional
integral modems operate at 4,800 or 9,600 bps.

X.25 market expands

Links to X.25 packet-switched communica-
tions networks are offered by an increasing
number of vendors. “X.25 nets are a growing
market area,” comments The Yankee Group’s
Amster. ‘“According to our data, 70 percent of
all people with DECnets [from Digital Equip-
ment Corp.] intend to have X.25 capability by
early this year.”

Typical of these multiplexers is Digital Com-
munications Associates Inc.’s INA Terminal In-
terface Processor. Connecting as many as 32
asynchronous devices and operating to 9.6K bps
with a public data network, it supports the three
levels of the X.25 protocol. Its X.3 PAD facility
interfaces to the network according to Comité
Consultatif Internationale Téléphone et Télé-
graphique (CCITT) X.29 standards. Interfacing
to character-mode terminals and hosts follows
X.28 recommendations. It also provides auto-
matic baud-rate detection, local Echoplex, firm-
ware-based diagnostics and network-manage-
ment functions.

The X.25 Link Module for the Infotron Sys-
tems Corp.’s 990NP/992NP Network Processor
handles as many as 255 channels over a link
running at speeds to 72K bps. Either NRZ or
NRZI1 bit-transmission format can be selected.
Other X.25-compatible multiplexers include
Micom Systems Inc.’s M 800/X.25 PAD, Databit
Corp.’s ANP 2520 Advanced Network Processor
and General Datacomm Industries Inc.’s 1261.

Satellite links and X.25 interfaces notwith-
standing, most of the excitement in the multi-
plexer arena is focused on links to AT&T Com-
munications’ T1 1.544M-bps leased digital line.
“T1 multiplexers are a hot market item,” empha-
sizes Datapro’s Jordan. “For a very large firm,
they can multiplex a large number of terminals
cost-effectively.”

T1 lines slash datacomm costs

“The hottest development in the marketplace
today is that all big users are looking at T1
transmission to lower their costs,” agrees
Timeplex’s O’Connor. “T1 gives users the ability
to crank both voice and data over the wideband
network, eliminating the cost of multiple 9,600-
or 56,000-bps lines.”
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“Companies are replacing a multitude of pri-
vate lines with one T1 circuit,” says P. Christen-
sen, president of T1 multiplexer vendor, Aydin
Monitor Systems Division, Fort Washington, Pa.
“They are less concerned about the cost of the
equipment and more worried about the monthly
line charges, which can be rather astronomical.
Any money you save on the telephone bill goes
right to the bottom line. The incentive is there,
the payback is very short, and the cost savings
can be dramatic. One large company’s [Rock-
well International] reduced telephone bill alone
will pay for the equipment in only six months.”

Christensen points to users’ needs for higher
capacity and flexibility as driving forces in the T1
multiplexer market. “The T1 leased line rate was
set to be slightly less than the equivalent cost of
24 private circuits,” he notes. “Obviously, if you
can put more than 24 channels on the line, you
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‘Stat muxes
are going way
beyond
statistical
techniques’

get a large savings.” In addition, large firms
want the flexibility to be able to run several types
of services over wideband lines, Christensen
says, including facsimile transmissions via
modem (‘“‘very important to large corpora-
tions”), efficient hook-ups for computer data
circuits, live-action TV conferencing (‘‘without
paying the price the phone company charges”)
and toll-line-quality voice communications.

Good voice quality is crucial

Christensen particularly stresses the impor-
tance of quality digitized-voice transmission.
“It’s crucial not to degrade voice quality as you
add services,” he says. “In a large corporation,
the senior people get rather sensitive when they
can’t recognize the voice at the other end.” The
voice quality of acoustic-modem data transfer,
for example, is extremely difficult to control.
And the complexity of today’s large networks
can cause further problems when users have to
go through a PBX, get a second dial tone and
dial again. “A poor modulation scheme will
produce distortion,” he warns. “On the other
hand, with good modulation, you can modulate/
demodulate five or six times and still have good
voice quality.”

Not all voice digitization schemes are created
equal, Christensen says, and he is particularly
critical of the voice quality produced by multi-
plexers using continuous variable slope delta
(CVSD) modulation schemes. “The technique
does not produce a toll-grade voice circuit,” he
asserts. ““You can recognize a man with a rather
deep voice. But if you put a woman on, you’ve
got problems.” This type of equipment, Christ-
ensen claims, can only transmit facsimile at 1,200
or 1,400 bps. This contrasts, he says, to the 9,600
bps of Aydin’s Model 6296 T1 multiplexer, which
uses a variable quantum level (VQL), 32K-bit,
pulse-code-modulation (PCM), voice-digiti-
zation technique and supports 48 aggregate
channels.

Racal-Milgo’s Omnimux T-1 multiplexer also
consolidates multiple voice and data circuits over
one high-speed facility. Supporting 48 asynchro-
nous channels to 19.2K bps and as many as 96
synchronous channels to 460.8K bps, it accom-
modates voice-channel rates to 64 kHz and fur-
nishes centralized network-management and di-
agnostic capabilites. Channel parameters can be
down-line loaded, and the unit is software-con-
figurable from ASCII terminals. The multiplexer
also supports synchronous composite transmis-
sion at the 2.048M-bps rate available for T1-type
services in European networks.

Another TDM product, Timeplex’s LINK/1
Facilities Management System, also offers a
composite link to 2.048M bps as well as traffic-
balancing capability, automatic alternate rout-
ing, dynamic bandwidth contention with pro-
grammable port priorities and single-point
network control. It handles as many as 200 data
ports with data rates to 576K bps.

TDMs, such as the Omnimux or LINK/1, are
superior to statistical TDMs in T1 applications
combining voice and data on the digital line,
asserts The Yankee Group’s Amster. “STDMs
are not very good for voice communications,” he
says, because the STDM is a store-and-forward
device that accepts data and puts it on the line in
the next available time slot. But the slot might be
delayed, and average delays with a heavy traffic
load can run to 150 or 250 msec.

“You start getting unacceptable degradation
of voice communications with 150-msec delays,”
Amster says. “Furthermore, if you want to
transmit video using an STDM for T1, you’ll
have the same kind of problem. You can’t have
these random delays.” For this reason, in the T1
range at least, “the TDM is coming back in,” he
maintains.

T1 delay decreasing

Clouding the T1 picture for system integrators
and end users is the delay in getting T1 lines,
which has been pegged at 24 to 28 months by
some analysts. This assessment, however, is con-
sidered overly pessimistic by sources at AT&T
Communications, who say that the situation is
finally coming back to normal after the impact of
deregulation.

“The normal interval we quote customers is a
nine-to-12-month delay for installing a T1 line,”
stresses Jim Shannon, staff manager of new
services development, AT&T Communications,
Bedminster, N.J., “and we have been meeting
that. As the phone network becomes more digit-
al, and we get all our fiber-optic links in place,
the digital service interval should shrink.”” Serv-
ice managers would like to see the wait reduced
to six months, Shannon adds, but he doesn’t
anticipate that happening for a few years.

Definitely in the cards for T1 service, though,
is a future American National Standards Insti-
tute (ANSI) standard and eventual compliance
with international CCITT recommendations.
“AT&T is represented on the ANSI T1 Commit-
tee,” says Shannon. “We’ve taken the position
that whatever standards come out of that com-
mittee, we will adopt as the interim North Amer-
ican standard until our network has clear-chan-
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Now up to 128 asynchronous serial
communication devices, from as far away
as 1,000 feet, can communicate with DEC’s*
VAX, Q-bus and Unibus* computers.

MDB'’s new DMF Series Multiplexor
was developed because we know systems
designers need more efficient ways to control statistical
multiplexors, LAN’s, dynamic asynchronous terminal line
switches and interprocessor links, in the new data commu-
nications world.

So from configuration to operation and installation, we've
thought of everything to make it possible. Featuring a space-
saving quad sized format, our DMF series is comprised of a
host processor board, one or more asynchronous channel
boards (A32), and a selection of connector panels.

It means true 128 line capability because terminals can be
placed in up to 16 separate clusters anywhere along the 1,000
foot bus and each channel board can control up to a maxi-
mum of 32 RS32 terminals running up to 19.2 K baud (38.4
K baud optional).

ﬁ} MODEM

VAX, Q-BUS or UNIBUS

\000 FEET

LAN

The host board uses the 29116 ultra-
high performance 16-bit, 100 nanosecond
microprocessor, 104 bit wide micro-word,
and special logic structures, for the fastest
DMF emulation available.

User versatility counts too. The
DMF Multiplexor offers such unequalled through-put
advantages as the capability to select silo or DMA trans-
fers automatically; and with 16, 18 or 22 bit addressing, the
designer can choose the best configuration for the DEC
system used. Also, it has its own optimized software
drivers for those who have DEC’s RSTS/E and RSX11-M+*
operating systems.

Now that you can finally use all 128 lines, you may find
that you like the bottom line best. All of those technological
advances make it the lowest per line cost possible.

Extending the capability of DEC systems is what we're all
about. That's why you should contact us immediately with
your questions on our new DMF Series Multiplexor or our
complete line of DEC compatible system enhancers.

*DEC, VAX, Q-bus, Unibus, RSTS/E and RSX11-M+ are trademarks of Digital Equipment Corporation.

Corporate Headquarters

1995 N. Batavia Street, Box 5508
Orange, CA 92667-0508

Tel. 714-998-6900 TWX: 910-593-1339
FAX: 714-637-4060

B
SYSTEMS INC.

MDB Systems U.K,, Ltd.
Basingstoke, Tel. 44 0256 464767
TELEX: 858389 MDBSYS G

In the western states MDB products are also distributed by WYLE ELECTRONICS MARKETING GROUP
LABORATORIES
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nel capability, at which time we will adopt
CCITT standards.” Clear-channel capability,
Shannon says, permits 64K-bps traffic to be
transmitted as 64K bps and not as 56K bps to
allow for control bits and other overhead.

Further down the road for T1 multiplexer
vendors is the challenge of the proposed world-
wide integrated services digital network (ISDN).
CCITT objectives for ISDN include the integra-
tion of voice, data, Telex, X.25 and X.21 inter-
faces, videotex, electronic mail and electronic
funds transfer.

A look at tomorrow’s products

Whatever the future impact of the ISDN on
product specifications, multiplexers will continue
to offer a wider range of functions, analysts say.
Racal-Milgo’s Schlafly, for example, sees further
progress in network control and diagnostics as
well as an extension of the access-control fea-
tures of high-end products. “Access control is
becoming available on modems,” she observes.
“Perhaps we will see secure multiplexers with
encryption features on the aggregate links.”

“You are going to see the box containing more
and more,” predicts Amster. “‘It’s going to start
containing protocol conversion and gateway
software as well as a modem. And it’s probably
going to have hooks back into network manage-
ment capability.” As multiplexers continue to
integrate functions, Amster says, high-end units
will be increasingly pressured by digital private
branch exchanges (PBXes), which will encroach
on multiplexer functions. ‘‘PBXes are starting to
absorb multiplexers and modems and use them
in a shared environment.”

Microprocessors and very large-scale integra-
tion (VLSI) technology will continue to have a
significant impact on multiplexer development,
Amster says. ‘“We are seeing chip sets for things
that used to take boxes,” he observes. ‘“‘Multi-
plexers are getting smaller and easier to make.
[Tomorrow’s units] will do more features for
less.” UJ
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Looking for a Smart Data

for Your Office?

Introducing SWITCHMUX,
the Perfect Candidate.

Resume

GANDALF SWITCHMUX

Current Address: Willing to Re-locate 3

Career Objective: To handle your statistical multiplexing, '
local switching and data networking needs.

Qualifications:
Data handling Up to 16 subscribers
Async and sync
Up to 19.2Kbps async
Up to 4.8Kbps sync
153.6Kbps aggregate input

Composite link(s) One or two (selectable) synchronous (HDLC) link(s)
64Kbps aggregate link data rate
16 bit CRC error detection, ARQ
Automatic switchover capability

Work Experience:

Local Switching @ Facilitated networking between PCs
micros, printers and wordprocessors
Up to 16 subscribers in the sales department.
Statistical Multiplexing Provided significant line savings and
M error correction between the main

Up to 32 subscribers office and the remote office.

Interconnected three offices enabling
g?@ them to pass data and networked
these offices to a PACXNET
Up to 48 subscribers corporate information system.

Network Management Provided local or remote console control
with multi-level security, critical link
redundancy, loadsharing with automatic
switchover, complete diagnostics and
statistical usage data.

Data Networking

ll [‘ ll l[

Salary requirements: One time fee. No coffee breaks, overtime or vacation pay.
Availability: December 1984 .

Health: Excellent reliability. One Year Warranty. No sick leave.
References: Available upon request

from Gandalf representatives worldwide.

® yUSA:  (312) 541-6060

an a Canada: (613) 226-6500
UK: (0925) 818484

Europe: 22-98-96-35

. Telex 22349
© 1984 Gandalf Technologies Inc. CIRCLE NO. 23 ON INQUIRY CARD
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communications controllers.
Four new ways for DEC™ users
to free up their VAXVPDP-11™
and LSI-11™ systems. No other
controllers even come close

to offering the high-performance
features you get with OPTIMUX.

FREEDOM FOR UNIBUS USERS.

DILOG’s 16-channel
OPTIMUX/16DMF + works
with all VAX and PDP-11
computers. It’s the first one-
board controller with all DEC
DMF and DHI11 functions.

For high-throughput appli-
cations, the 16DMF + offers
three important enhancements:

Bidirectional flow control
virtually eliminates the potential
for data loss.

Multi-word DMA transfers
reduce CPU overhead during all
communications operations.

The 16DMF + also offers

software-selectable data trans- 1 . = :
fer rates—from 50 bps to | q:: " e o L ‘ l’ 3 l = o
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You can add PCs, graphics
terminals, high-speed digitizers,
stat-muxes, or simply more BEOER BE BE BE DR P BE B Y HIA . "
I/0 stations. OPTIMUX keeps = e e e e e e e e e AR e
response time down and effi- A ; i '
ciency up.
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Should you need even greater
capacity, there’s the add-on
32-channel OPTIMUX/32DMF+.

It contains two 16DMF+ boards, DEC, VAX, PDR LSI, RSX-11, RSTS/E, Unibus and QBUS are trademarks of Digital Equipment Corporation
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