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We take calls from Venus...

and Mars, Sweden, Switzerland, Norway, Brazil, Great Britain...

and virtually every other country on Earth. Kennedy Whether recording your call to a friend in Europe, or
Company and its digital tape products were pioneers in such displaying the wonder and beauty of outer space, Kennedy -
demanding applications as telephone toll-ticketing, usage digital tape transports can be relied upon.

analysis, message switching control and electronic
switching systems

These years of reliable operation are one of the reasons
NASA installations throughout the world utiize Kennedy
tape recorders to telemetnically record and digitally KENNEDY
reproduce such significant data and photographs from the Subsidiary. Magnetics & Electromes In
Viking, Pioneer and Voyager probes of Mars, Venus and 1600 Shamrock Ave . Monrovia, CA 91016
Jupiter (213) 357-8831 TWX 910-585-3249

Photo courtesy of NASA and
Jet Propulsion Laboratory, Pasadena, CA

KENNEDY +* QUALITY s COUNT ON IT
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CENTRONICS
VERS THE COURT

.with new, low-priced printers for small businesses

-Now small businesses can have the advantage
of Centronics performance. We have new
models to meet the needs of small businesses —
a selection that covers the court. And we've
followed-through by pricing them lower than
other printers that can’t match Centronics’
features and reliability.

TOP-RANKED TEAM We understand your
small business needs —that’s why Centronics
has sold more printers to the small business
market than anyone else. We have new, fully-
featured models designed for small business
applications. High throughput for inventory
control. Full 132-column width for accounts
receivable. Versatile forms handling capability

for invoicing, payroll, and statements. Plus
excellent print quality for labels and listings.
The bottom line: with Centronics, small busi-
nesses can have mainframe performance at
micro prices.

READY FOR ANY TOUR These printers are
designed to deliver maximum in-service time,

a key consideration for a small business. And we
have the largest worldwide service organization
of any independent printer company.

DON’'T WRITE — phone Bob Cascarino today
at (603) 883-0111, extension 4032, or contact
any of our 15 U.S.A. or 9 international sales
offices. Centronics Data Computer Corporation,
Hudson, New Hampshire 03051.




Color
hard copy
isfinally
at hand!

Color hard copy: the luminescent
electronic image, captured in the per-
manence of photographic prints and
transparencies. Dunn Instruments
makes it brilliant, accurate and effort-
less to obtain from an affordable
system. At last you can hold the new
computer graphics and digital images
in your hands.

The source is the 631 Color
Camera System. It packs a high resolu-
tion, high linearity CRT, sophisticated
optics and microprocessor exposure
control into acompact, fastand friendly
unit. For instant hard copy for immedi-
ate analysis, use it with Polaroid Type
808 film to make stunning 8x10 color
T prints. Add the

driven 35mm
system for
beautiful color
slides. Or load
8x10 transpar-
| ency film and

| produce

Polaroid" is a registered trademark of the

Polaroid Corporation

LANDSAT image courtesy NASA-Ames Research
Cartographic study courtesy Harvard Laboratory

for Computer Graphics. Management information
graphics courtesy ISSCO

optional motor-

Actual 631images on Polaroid instant 8x10 film

images you can project overhead.
The 631 economically records the
data from any raster scan CRT, for
presentation, reproduction, access
and display. Applications range from
management information graphics to
satellite remote sensing. Call or write
for more information. We'll arrange for
you to get your hands on actual results
from the 631 Color Camera System.
Dunn Instruments, Inc.,
544 Second Street, PO. Box 77172,
San Francisco, CA 94107.
415/957-1600.
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THE

SSUBLE

DOUBLE SIDED. DOUBLE DENSITY. DOUBLE THE DEC RXO2.




THE DSD 480

B e emeemem— T e e e mmmm—_—

FULL RX02 COMPATIBILITY—HARDWARE, SOFTWARE, AND MEDIA.
| DOUBLE THE CAPACITY—ONE MEGABYTE ON EACH DISKETTE.
| BUILT-IN BOOTSTRAP—CONFIGURE AN ENTIRE LSI SYSTEM IN A FOUR-SLOT BACKPLANE.

THE DSD 470

® FOR PDP™41 OR LSI-11 SYSTEMS.

® ALL IBM AND DEC DISKETTE FORMATS —
convenient data exchange between DEC
and IBM systems.

® EXCLUSIVE "HYPERDIAGNOSTICS”—
Built-in intelligence for switch-selectable

® FOR LSI-11 SYSTEMS.

® | S[-11/23 FOUR-LEVEL INTERRUPT
ACKNOWLEDGEMENT—DEC standard for all
future peripherals.

® ON-BOARD DIAGNOSTICS FROM ODT—
Simplified incoming inspection or system

_ self-testing and display. analysis.

 LOW PROFILE, MODULAR PACKAGE—ONE HALF THE SIZE OF THE RX02.
- HIGHER PERFORMANCE—34% FASTER AVERAGE ACCESS THAN THE RX02.

vanced technology and innovative engineering deliver DEC-compatible flexible disk
with added capabilities and superior performance. When you need increased
. storage capacity and proven reliability for your DEC computer,
look to the leader—DATA SYSTEMS DESIGN.
[} Please call me. [J Please send me more information.
My system: (1 LSI-14, PDP-14/03, LSI-11/2, (I LSI-11/23, CIPDP-11/___
Title __Company. = i =
City __State Zip__
Data Systems Design, Inc. Eastern Regional Sales
3130 Coronado Drive 990 Washington Street, Suite 1C1
Santa Clara, CA 95051  Dedham, MA 02026
(408) 249-9353 (617) 329-5730
TWX 910-338-0249 TWX 710-348-0563

* Ragislered tiademark of DiIgital Equipment Corporation
—— — — —
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The first family of bubble memory systems.
Non-volatile. Compact. Easy interface.
From Texas Instruments.

TT’s family of bubble memory sys-
tems offers you the non-volatility of
magnetic storage media, plus com-
pactness, silent operation, solid-
state reliability, and lower error
rates and faster access times than
disk and cassette systems.

Because TI bubble memory sys-
tems are easily interfaced to micro-

processor systems, many designers
have already made their choice.
And, they’ve chosen from the TI
family of bubble memory systems.
It’s a design decision that makes
sense. That’s why you’ll find T1 bub-
ble memory systems improving the
performance of intelligent ter-
minals, word processors, industrial

process controls, instrumentation
and telecommunications equipment,
add-on buffer/cache memories —
and more.

Because bubble memories are so
small and lightweight, they’re
ideally suited to portable applica-
tions such as small computers, data
loggers and a variety of educational




and home entertainment products.

And the innovations keep on com-
ing. In product breadth. Tech-
nology. Production.

New bubble memory systems
with storage capacities ranging
from 23K to 768K bytes are being
supplied. All the custom-designed
peripheral and support circuitry for
bubble memory systems are
available.

New wafer processing tech-
niques, including state-of-the-art
planar construction — coupled with
TT’s innovative two-micron techno-
logy — are making newer and bet-
ter things happen all the time.

TT's eight years of experience in
bubble memory design and produc-
tion have provided keen insights
into customer requirements.

Requirements that demanded we
deliver. And we have. In fact, TI
has delivered more bits of bubble
memory than all other suppliers —
combined.

Only Texas Instruments can offer
you a full family of bubble memory
systems. A family built on know-
how and experience. A family that
reinforces TI's established position
as the leader in bubble memory
technology — and products.

Systems components
TI's complete family of bubble
memory systems is comprised of
component devices with capacities
from 92K bits to 1 megabit.With ac-
cess times from 4.0 to 11.2 ms.

These various capacities, along
with the necessary support circuits,
offer you a wide choice of com-
pact systems for ease of use and
design configuration flexibility.

The 1 megabit TIB1000, for ex-
ample, is electrically and physically
interchangeable with family mem-
bers TIB0500 at 512K and the 256K
TIB0250. Both are supported by
the same comprehensive line of cus-
tom interface circuits.

The planar processing tech-
niques, and new refinements in pho-
tolithography allow TIB1000 to
offer the highest commercial bit
density ever — by a factor of two.

Custom support circuits
All TI bubble memory systems con-

tain a complete set of interface and
peripheral circuits — including two
custom controllers. One for the 92K
devices. One for the megabit family.
So, it’s not necessary to emulate
controller function and you save a
design step. Both are available.

These circuits, designed
specifically for bubble memories,
encompass state-of-the-art bipolar
and MOS integrated circuit technol-
ogies. This provides high level in-
terface between all of today’s
popular microprocessors and all of
TTI’s bubble memory products.

The 92K TIB0203 is supported by
its own family of custom peripheral
circuits. The binary TIB0250,
TIB0500 and TIB1000 are all sup-
ported by a common set of interface
circuits.

TI'S FAMILY
OF BUBBLE MEMORY SYSTEMS

PART STORAGE BOARD
NUMBER CAPACITY ~COMPONENTS FORMAT
TM990/210-1  23KBytes 2 92K-bit  TM990
TMI90210-2 46K Bytes 4 92K-bit  TM990
TM990210-3  69KBytes 6 92K-bit  TM990
TBB5005 64K Bytes 1 512K-bit  OEM Board
TBB5010 128K Bytes 1 1024K-bit  OEM Board
TM990/211-1  128KBytes 1 1024K-bit  TM990
TM990211-2 256K Bytes 2 1024K-bit  TM990
TM990211-3 512K Bytes 4 1024K-bit  TM90
TMI90/211-4 768K Bytes 6 1024K-bit  TM9S0

Custom support circuits for all
families of devices include: coil
drivers, sense amplifiers, function
drivers, controllers and function
timing generators.

An advanced family of support
cireuits, coming soon, has been de-
signed for parallel operation as well
as error correction.

Bubble memory systems
To provide ease of use and a conven-
ient production board, each new
member of TI's bubble memory
family is available on a completely
assembled, fully tested, compact
printed circuit board.

TBB5005 and TBB5010
systems
Non-volatile bubble memory sys-
tems assembled on a 4” x 6" board
with custom controller and all other
peripheral devices and using the
new family components. Features

common to both systems include: up
to 128K bytes of memory capacity,
interface with TMS9900, 8080 and
780 microprocessors, access times
of 11.2 ms, data transfer rates of
85K bits/sec., system expansion
capability and a choice of board
connector styles.

TM990/210 system

Here’s a non-volatile bubble mem-
ory system using the production-
proven 92K bit TIB0203 device. Up
to 69K bytes assembled on a single
board, including a full complement
of custom control circuits. Inter-
faces directly with TMS9900-based
microcomputer modules. This sys-
tem is in stock and available for im-
mediate off-the-shelf delivery from
your TI distributor.

TM990/211 system
A non-volatile bubble memory sys-
tem utilizing the TIB1000 with up
to 768K bytes capacity. Bus com-
patible with TM990/100 microcom-
puter modules, the TM990/211
system features 11.2 ms access time
with data transfer rates of 85K bits/
sec. A new module, coming, will be
able to be combined with the
TM990/211 system to provide a me-
gabyte bubble memory system with
on-board error correction, direct
memory access, and compatibility
with TM990 file management.

And the innovations
keep on coming

Texas Instruments is firmly com-
mitted to innovative, cost-effective
bubble memory technology and
product development.

So, for a full line of bubble mem-
ory systems — standard or cus-
tomized to your application — turn
to the leader — turn to Texas In-
struments for magnetic bubble
memory products.

For more information, write to
Texas Instruments Incorporated,
P.O. Box 225012, M/S 308, Dallas,
Texas 75265. We'll send
you our new 8-page bro- | Fifty Years
chure along with details | ,,,&lation
about the bubble mem- o
ory course offered at the Z]
TI Chicago Regional
Technology Center.

TEXAS INSTRUMENTS

(© 1980 Texas Instruments Incorporated

INCORPORATED
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What'’s the best
display system
for you?
Ramtek has the
right choices to
fit your needs —
and budget.

Graphic displays make your
computer data work harder. Color,
gray scale, or black and white,
simple or sophisticated, you'll find
what you need in Ramtek’s broad
line of raster scan systems, the
most complete in the business.

Need a management
information system?

Ask us about our Colorgraphic
terminals. Full color and full graphic
capabilities in economy or
optimum performance models. Or
select our PASCAL-based Color-
graphic computers for stand-alone
applications.

Want all the
sophistication
you can get?

Our 9000 series is modular for
your customized applications;
the 9050 pre-packages the most
popular features for budget-
sensitive applications. The power-
house 9400 sets the state of the
art in resolution, vector writing
speed and image manipulation
capabilities.

(No one knows more

Special for
process control.

The 2000 series is specially
designed for process-control
applications.

Require stand-alone
capabilities?

Ask us about our 3000 series,
color and black and white
graphics and imaging systems
designed to off load
your CPU.

More monitors than ever.

Ask us about our 37 different
models of monitors. We offer
color, gray scale, black and
white, a choice of phosphors,
avariety of screen
resolutions to 1024 lines,
and screen sizes to 25"




amtek

about Colorgraphics)

What else can you ask for?

Our hard copy color cameras and _——\ Whyrasterscan?
large screen projection systems, _Raster scan has become the preferred technology
about interfacing to hard-copy color i whenever computer-based information and images
copiers, printer-plotters, and about ‘ must be displayed. To find out what raster scan is
our .com.plete line of interactive and how it compares with alternative display
devices: keyboards, light pens, technologies, write for “Raster scan, the display
joysticks, trackballs and graphic technology of the 80's’’ It's Issue Number 2
tablets. _____——of Ramtek's "USE OUR EXPERIENCE" series.

Intelligent alphanumeric
terminals, too.

Ask us about our 8000 alpha-
numeric terminal series. There are

three basic models (including one For complete information on the

especially for UNIVAC users) Ramtek system that best fits your

plus options to customize them for needs, write Ramtek, 2211 Lawson am
Lane, Santa Clara, CA 95050. Or,

almost any data entry or tele- e
communications use. call your nearest Ramtek Office. Our experience shows.

Ask today.

REGIONAL OFFICES: Santa Clara, CA (408) 988-2211, Newport Beach, CA (714) 979-5351, Seattle, WA (206) 838-5196, Albuquerque, NM (505) 298-2200,
Dallas, TX (214) 422-2200, Maitland, FL (305) 645-0780, Huntsville, AL (205) 837-7000, Chicago, IL (312) 956-8265, Cleveland, OH (216) 464-4053,
Dayton, OH (513) 278-9461, Washington, DC (301) 656-0350, Metropolitan NY (201) 238-2090, Boston, MA (617) 862-7720, Netherlands 31 2968 5837.
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You can put our new C8000 microcom-
puter system to work today. Because while
others are talking, we're delivering. Right
off the shelf.

This powerful general-purpose micro-
computer system combines a processor,
memory, 8-inch Winchester disk and car-
tridge tape drive into one low-profile desk-
top package. And the entire 10-Mbyte disk
can be backed up on one tape cartridge.

Industry-compatible versions of BASIC,
COBOL, FORTRAN and Pascal are available
on several operating systems, along with
communications software, word processing
and business applications packages.

When you need to expand the system,
you can do itin the field. Just add our forth-
coming Z8000° upgrade. Then you can
connect eight terminals and link C8000s
together. Directly. In a high-speed local
network.

More features. Better performance. Im-
mediate delivery. And higher quality than
any other unit for the price. To join other
successful Onyx OEMs and dealers, call or
write us today.

Onyx Systems, Inc.
10375 Bandley Drive
Cupertino, CA 95014
(408) 257-8022

In51de Or Out,
We re all business.

e

"The Onyx C8000

*78000 is a registered trademark of Zilog, Inc
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The software you need to sell C8000
microcomputers is available now.

Onyx provides the tools you need to
penetrate the business market. Specify
either Multi-user OASIS or CP/M 2.0%*
for an operating system. And select
from COBOL, MBASIC, CBASIC II,
FORTRAN, Pascal, 2780/3780 Emu-
lator and a CODASYL DBMS.

Choose several popular business and
financial applications. These integrated
packages include: General Ledger, Ac-
counts Payable, Accounts Receivable,
Payroll, Order Entry/Inventory Con-
trol. And for the office we have mailing
list and word processing systems.

Contact us today about these and
other new software products for the
Onyx C8000.

ORA
Onyx Systems, Inc.
10375 Bandley Drive

Cupertino, CA 95014
(408) 257-8022

Here's the support
to prove it.

C8000 Software

*CP/M 2.0 is a registered trademark of Digital
Research, and CBASIC 11 is a trademark of Software Systems.
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COLORING CORRECTLY

To the editor:

I would like to thank you for the
superb coverage Chromatics received in
the December issue (“Interactive
computer graphics systems,” p. 68).
However, some of the material
presented in your comparative analysis
was incorrect. Chromatics has the
following 10 models in the CG series,
ranging in price from $995 to a high of
over $30,000, depending on features and
options: 1998A, 1398, 1399, 1598, 1599,
1998, 1999, 1399M, 1599M and 1999M.
Your article included only the 1399M,
with a stated minimum price of $21,995.
The CG 1899M’s actual price is $19,995
and includes many nonstandard options
in its base price. This indicates that
Chromatics is the highest-priced color
raster scan terminal rather than the
lowest. We would appreciate a
correction so that your readers may be
more accurately informed. Thanks
again.

Donald K. McKinney
Chromatics, Inc.

To the editor:

In the December issue, the table of
interactive computer graphics suppli-
ers (pp. 74-77) states that McAuto's
Unigraphics is available on Data
General Corp. Nova and Digital
Equipment Corp. pPDP-11 CPUs. The
table should show Data General Eclipse
and DEC PDP-11 CPUs. Unigraphics’
companion product, Uniapt, however,
runs on both Nova and Eclipse
computers, as well as on a number of
other minis including most DEC
equipment.

J.J. Moelk
McDonnell Douglas Automation Co.
St. Louis, Mo.

To the editor:

In your article on computer graphics,
a chart of interactive computer graphies
devices listed the Apple 11 Plus
computer from Apple Computer, Inc.
Under the column for features, it was
noted that the Apple 11 has the
capability of Tektronix 4010 series
graphics as an option, which implied
that it was available from Apple. This is
not the case. The Tektronix 4010
simulator for the Apple 11, Teksim, is
available through our company, ABW
Corp., as a peripheral. We appreciate
the chance to make this clarification.
Terry Wynn, President
ABW Corp.
Ann Arbor, Mich.

To the editor:

It was disappointing to read the
section on color graphics in the
December issue which included a list of
suppliers of color displays, but omitted
Aydin Controls. Aydin Controls has
been a manufacturer of color display
products and systems for 12 years.
There was a dialogue between you and
some members of my staff, resulting in a
picture in the section showing displays
from Aydin Controls’ model 5216 (p. 70).
Consequently, it is hard to understand
why you would use Aydin Controls’
picture and not list us in your directory.

I. Gary Bard, President
Aydin Controls
Fort Washington, Pa.

AN EARLIER FOSDIC

To the editor:

In the otherwise informative cover-
age of planning for the coming 1980
Census (November, p. 39), we note
some inaccuracies that must be
corrected. The data input system
FOSDIC goes back to much earlier than
the reported 1962. It began at the time
of the first commercial model of UNIVAC,
when Census planners foresaw the need
for a better input system than punched
cards. In 1951, with Census sponsor-
ship, a group headed by Greenough at
the National Bureau of Standards
originated FosDIC. Then, and now, the
basic approach has been programmed
CRT scanning of microfilmed documents.
The work at NBS continued actively
until 1975, including the development of
other models applied to the work of
several government agencies. The first
FOSDIC was put in service at Census in
1955. A later version was jointly
developed with NBS for the 1960
Census. After this, Anderson began
work on the 1970 system, developing,
among other things, enhanced pattern-
recognition logic and a minicomputer to
drive the FOSDIC scanner. For 1980,
continued work by a staff under
Anderson’s direction produced the
system described in the article. It is this
staff to which the principal eredit should
have been given in your photograph
caption.

McRae Anderson
Bureau of the Census
Suitland, Md.

M. Leighton Greenough
National Bureau of Standards (ret)
Rockville, Md.

i
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Microprogrammed
processor with
language directed
architecture

256K byte memory
12M byte disk
Interactive
Graphics Display
410M bit Packet
Stream Network
Keyboard and
Touch Tablet
Speech output
RS-232 and GPIB
interfaces

In-House Timesharin
Goes the Way of Baic

Perqg obsoletes most time
shared systems the way T/S
succeeded batch.
Everyone can have his
own computer

Perq gives each user a
powerful 16 bit
microprogrammed
processor, 256K bytes of
memory, a 12M byte disk,
graphics display, keyboard,
etc. at his own desk.
Packet Stream Network Ties
Them Together
Interconnection of Perq
systems on a 10M bit per
second packet broadcast
local network brings dis-
tributed processing to
individual users.

The End of Boom and Bust
Computer Resources
Because Perq provides
compute power on a per
person basis, installations
can be expanded
incrementally. No need to
buy excess hardware to
allow for growth, no delaying
until your system is saturated
before upgrading.
Interactive Graphics and
High Quality Text for all
Perqg’s 768 x 1024 point

raster scanned display
gives each user full graphics
capability, plus high
resolution, multiple font,
proportionally spaced
characters.
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Pascal Based Big System
fiware
Powerful multi-process
operating system, flexible
file system with distributed
data base capabilities,
multiple window display
support, Pascal compiler,
and a screen oriented,
formatting text editor gives
Perq the features
sophisticated users need.
Neiwork Access to Shared
Resources
Printers, large capacity file
systems, magtape, efc.can
be acces: by a Perq
workstation on the Packet
Stream Network as easily
as if it was local to the
processor.
Personal doesn’t mean Toy
Perq’s 16 bit bipolar micro-
programmed processor
directly executes Pascal
at 1 million P-codes per
second. A 4K x 48 writable
control store is optional. A
full quarter megabyte of
high speed RAM with a 32 bit
virtual address and 12
megabytes of rigid disk
puts Perq far beyond any-
thing else called a personal
computer.
And all for an Astonishingly
Low Cost
$19,950 base price (quantity
one), with everything, plus
substantial quantity
discounts.
Perq—A Landmark
Computer System
Call Three Rivers Computer
Corporation at (4412) 621-
6250 to find out more about
this important development
in computer technology.

DB

160 North Craig St.
Pittsburgh, Pennsylvania
15213
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SOLID RELATIONSHIP

To the editor:

I was surprised to read the news item
in your November issue headlined
“Wang-Shugart relationship faces possi-
ble strain” (p. 45). The claim that Wang
has “become a competitor as well as a
customer” of Shugart (as a result of
Xerox’s acquisition of Shugart) is
misleading and inaccurate. Our
customer-supplier relationship remains
solid and is far from “coming under
strain” as the article suggests. Wang
and Shugart have enjoyed an excellent
working relationship for many years,
and I have every reason to believe this
relationship will continue in the future.

Dr. An Wang
Wang Laboratories
Lowell, Mass.

INQUIRY HINTS

To the editor:

Your reader inquiry card provides a
useful service. I would like to make two
suggestions to make it more effective:

1. Ask vendors to always include
current price information. Buyers are
aware that these prices are subject to
change. The delay and inconvenience of
having to write or call to obtain price
information is both costly and irritating.

2. For PDP-11-compatible equipment,
the spec sheet should include the
number of bus loads presented to the
Unibus by the interface, the number of
SPC or hex interface slots required and
the availability and type of 1/0 drivers
for various operating systems.

Bob DePree

Center for Information Research
University of Florida
Gainesville, Fla.

DBMS OMISSION

To the editor:

Thank you for your splendid article on
data base management systems in the
November issue (p. 94). It was a very
useful product profile for users and
suppliers alike. I was terribly
disappointed, however, that the
forerunner of most, Microdata’s
Reality, failed mention in the table of
suppliers.

Gerald W. Fleming
Microdata International Corp.
Irvine, Calif.
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LSI-11, SBC 80, 6800
CORE MEMORIES

*NON-VOLATILE *WRITE-PROTECT ﬁPOWER-FAIL INTERRUPT*

MM-8086

32 K BYTES
PLUGS DIRECTLY TO INTEL'S 8 OR 16 BIT MULTIBUS

MM-8080 B

MM-8080/16

16K EROM & 8K CORE

16K BYTES
PLUGS DIRECTLY TO INTEL'S PLUGS DIRECTLY TO INTEL'S
MULTIBUS MULTIBUS AND OFFERS 16K EROM
AND 8K BYTES OF CORE

MM-1103/2

MM-6800/16

32K BYTES 16K BYTES

PLUGS DIRECTLY TO DEC LSI-11,
LSI1-11/2,PDP 1103 COMPUTER

ONE YEAR WARRANTY ON PARTS AND LABOR

* ON 8080, 6800, S-100, IMP, PACE MODELS

ICro
sl emory

9434 Irondale Ave.
MY chatsworth, California 91311
Telephone: (213) 998-0070
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PLUGS DIRECTLY TO MOTOROLA'S
EXORCISER BUS
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I care about making USIR your
most reliable source for CRT and
printing terminal rental and lease.

I care about service because I care about
getting and keeping your business. That’s
why I've put a tough guarantee on every
CRT and printing terminal. Either we
live up to it, or you get 25% ot your first
month’s rental fee back for that unit.

Here’s what I promise:

1. Your CRT or printing terminal
will arrive on the day we say it will.

2. It will work properly and have
everything you need, right down to
the operator’s manual.

Rent it for a month or lease it for a
year.

USIR lets you rent or lease CRT ter-
minals and printers that interface casily
\\lt]l most u)mputu ultr\ sy stems.
Choose from popular models manufac-
tured b\ l)1g1tal Fqulpnu nt, Lear Snolur
Hazeltine, Diablo, Tele ctype, Techtran or
: Instruments, to name just a few.
USIR also has acoustic couplers and
modems to complete the connection.

See what a difference caring makes.
Systems and computers don’t solve your
terminal problems. People do. At USIR
we have people who try just a little
harder to get you the terminal or tele-
printer you need, when you need it.

|

Call or write for a complete 92-page,

illustrated catalog today.

2121 S. El Camino Real,
San Mateo, California,
94403, (415) 574-6006

United States /
Instrument Rentals, Inc.

b

A U.S. Leasing Company

“GET THE CRT TERMINAL OR TELEPRINTER
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Publisher’s Leller

Dafa communications:
redoubling the effort

This issue of Mini-Micro Systems bears the first fruits of an
expanding effort by our editorial staff in the field of data
communications. You will find two major datacomm articles, one
of which is the first in a series we think will be important for
users of minicomputers who want to learn more about linking
them in networks. That article, entitled “Basic data communica-
tion techniques,” begins on p.96 . It is followed on p.111 by
contributing editor Mal Stiefel's survey of modems—the
, B , important hardware tools that facilitate communications across
Riggs Levy the voice network.

We're grateful to Micom Systems, Inc., in Chatsworth, Calif., for its cooperation in making available
to us the notes for a series of seminars it will be conducting later this year throughout the U.s. and
Canada. Those notes, prepared by Micom’s Roger Evans, vice president of marketing, form the basis for
the series, which will continue in the April and May issues. The series has been edited by associate editor
Michael Riggs in Boston, with consultation by Walter A. Levy, our recently named contributing editor
for data communications.

We are pleased to have Walt Levy on our masthead. He is president of Edgewood Computer
Associates, Inc., a consulting firm specializing in data communications, distributed processing and
minicomputer applications. His credentials include more than 21 years in the data-processing field as
engineer, executive and consultant. He has been directly responsible for the design and implementation
of several major data-communication systems, and a significant contributor to others. The list includes
the Defense Department’s AUTODIN network, plus efforts for the General Services Administration, RCA
GlobeCom, the Federal Reserve Bank of New York, Dun & Bradstreet and General Foods.

Walt is now assisting several clients of Edgewood Computer Associates to design and implement
packet-switching and distributed-processing networks, and in planning shared-user data and
telecommunications systems.

We are redoubling our commitment to covering developments in this growing field, so watch for
installments two and three in the Micom series, plus more articles later, including another major
emphasis on data communications in the September issue.

S. Henry Sacks
Publisher
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The Sign
of the 805%.

GREATER
Greater yield has arrived YIELD
with TI’s new Silent 700"
780 Series Electronic Data
Terminal Family.
Clear the road for the TTis dedicated
most innovative ther- to producing qual-
mal printing data ter- LAY R iy, innovative
minals available on the ~ products like our
market today. Introducing TI's new 780 Series Family. And TI's
new state-of-the-art 780 Series hundreds of thousands of data
of 120 characters-per-second is an ideal traveling companion for terminals shipped worldwide are
data terminals. remote data access and entry ap- backed by the technology and relia-
Every model in the four- plications. With a built-in 1200-bps bility that comes from over 30 years
member family features TT's in- acoustic coupler, the 785 can of experience in the electronics
novative dual-matrix thermal print- transmit and receive data from industry.
head providing virtually silent anywhere using a standard tele- Supporting TI's data terminals
120-cps optimized bi-directional phone and electrical outlet. is the technical expertise of our
printing, that cuts down on print The Model 787 Portable worldwide organization of factory-
cycle time and yields four times Communications Data Terminal is trained sales and service repre-
the printing speed of conventional designed to improve your com- sentatives, and TI-CARET, our
thermal printing data terminals. munications capabilities. The 787’s nationwide automated service
Industries with high output 1200-bps direct-connect internal woowe_ ] dispatching and field
printing demands will find the modem allows users to plug di- Q5 &f»f service management
Model 781 Receive-Only Printer a rectly into a standard data jack. io° | information system.
reliable business partner. The 781 With its memory dialing feature, That'’s why TI has been
RO features an operator control the 787 can dial a stored number appointed the official
keypad for referencing the terminal’s and provide audible feedback of computer and calculator company
operating status, a 1000-character the phone line’s status. The 787 of the 1980 Olympic Winter Games.
receive buffer and 110 to 9600 bits- can also disconnect the phone line The 80’s can be yours today.
per-second communications speed. with a simple hang-up command, For more information on the 780
Commercial applications can S0 you can optimize on-line com- Series Family, contact the TI
get top-quality performance from munications and minimize com- sales office nearest you, or write
the desktop Model 783 Keyboard munications costs. Texas Instruments Fifty Years
Send-Receive Data Terminal with Available user-oriented 780 Incorporated, % _
features like a full ASCII keyboard, Series options like international P.O.Box 1444, Innovation
self-test diagnostics and program- keyboards and protected answer- M/S 7784, iy
mable answerback memory. back memory add even more Houston, Texas [7
The lightweight 17-pound versatility to your business 77001, or phone
Model 785 Portable Data Terminal communications. (713) 937-2016.

*Trademark of Texas Instruments tService Mark of Texas Instruments Copyright ©1980, Texas Instruments Incorporated

TEXAS INSTRUMENTS

We put computing within everyone’s reach.
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The New

CPS Digital Plotting Systems

FROM
. $4945*

CPS-8
FROM
$8995*

CPS-11
FROM
$5390*

The plotter size & speed you need,
complete with microprocessor

Jeesemmramsnn hasad controlle

and speed most suited for your
specific application and combine it with a
microprocessor based plotter controller for
optimum digital plotting - whether online or
remote.

Speeds for the plotters on the CPS Sys-
tems range from 300 to 2000 steps/second
and plotting surfaces are available from
11" to 42" wide

The plotter controller utilizes a micropro-
cessor to provide automatic detection and
correction of transmission errors, local

Circle #11 for literature
Circle #12 to have a representative call

generation’ of alphanumeric characters,
circular buffer memory and greatly simpli-
fies host computer software. The controller
can either operate from a host computer or
serve as a sophisticated computer inter-
face - whichever fits your specific applica-
tion.

High or low speed, high or low resolution,
wide or narrow plotting surface ... what-

houston
instrument

ever your plotting needs may be,

there's a CPS System tailored to meet

them, at a price to fit your budget.
For complete information on the new
CPS Digital Plotting Systems, call or write
Houston Instrument, One Houston Square,
Austin, Texas 78753. (512) 837-2820. For
rush literature requests or sales office in-
formation, persons outside Texas call toll
free 1-800-531-5205. In Europe contact
Houston Instrument, Rochesterlaan 6 8240
Gistel Belgium, phone (059) 27 74 45,

DIVISION OF BAUSCHG& LOMB (@

“the graphics - recorder company’’




Semiconductors
and computer prices

We've used this column before to discuss the contributions the
semiconductor and computer industries have made to each other over
the years. Faster semiconductor logic and memory circuits quickly
show up in computer systems with faster throughput, which, in turn,
are often applied in the semiconductor industry to design the
next generation of faster circuits—and the cycle continues. These
two closely related industries are among only a very few in which
falling prices have been the norm, not rising prices. Yet companies in
each industry continue to prosper, which is evidence that innovative
technology and a competitive market can lead to good business.

There are disturbing signs, however, that semiconductor prices
| may not continue to drop in the traditional learning-curve decline,

et i > ' | which shows high prices for a device initially, followed by dropping
prices as the device becomes more producible and more sources of supply bring about competition. That’s
still happening, but several other factors mitigate against its continuing indefinitely, and it’s our opinion
that prices for computer and peripheral equipment could begin to edge upward.

Among those factors are horrendously high prices for the precious metals that go into semiconductor
devices of all kinds, especially certain critical logic and memory ICs, plus a kind of maturity in the
semiconductor industry that dictates expanding production capacity only for the kinds of components
that will bring the highest prices. This maturity may be best reflected by Intel Corp., the semiconductor
innovator turned systems builder, where the emphasis appears to be on managing the company for
maximum return on investment, rather than just for growth. Intel management can hardly be faulted for
wanting to maximize ROI, but it represents a change from the days when semiconductor companies
slashed prices to “buy” market share in the hope of realizing profits later. The profits didn’t always
follow.

Add to the scenario the theft of already-scarce semiconductor devices, such as programmable
ROMs—as Wang Laboratories experienced recently—plus black-market operations commanding price
premiums for long-leadtime devices, and it becomes clear that computer makers should be preparing to
pay more for components. And computer buyers should be thinking about paying more for systems,
because the manufacturer can’t absorb increasing costs and still maintain profits.

We have no crystal ball that foretells price hikes, but they seem inevitable in the computer business.
The greatest hope to forestall them may be the apparent availability of venture capital to nourish
innovative people in either the semiconductor or computer and peripherals businesses who thrive on
competition, but who can’t get their large-company managements to back them.

Gussans.

/ k Lawrence J. Curran
Editor
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Sometimes you have to pay
a little more to save a lot.

Transports can be made cheaper; and they can be sold
cheaper. A bargain, maybe, but only in the short run.

The TDI 1050 Tape Transport like all Innovative Data
Technology products for OEMs or End Users, passes a rigid
series of quality control tests that stress the equipment far
beyond any real life applications.

The TDI 1050 reads and writes IBM, ANSI and ECMA
compatible %" magnetic tape for both 7/9-track NRZI and
PE formats. Speeds up to 45 ips and dual density are standard
with all IDT industry-compatible tape drive.

The optional TDF 4050 Formatter inside the 1050 unit
saves rack space and adds even more flexibility that allows
you to daisy-chain up to 4 drives.

IDT provides an additional slot for embedding either
a IEEE 488 bus controller, a RS-232C controller or a dual
buffered parallel controller.

The 1050 has comprehensive self-diagnostic capabilities
that give your system
both flexibility and easy
maintenance.

Performance and main-
tainability are where the
TDI 1050 and TDF 4050
really pay off.

INNOWTIVE
TECHNOLOGY

4060 Morena Boulevard
San Diego, CA 92117
(714) 270-3990
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NO KEYBOARD! NO CRT!
NO PREVENTIVE MAINTENANCE!

If you can point, you can operate the

_DATA-EEZ _

Data Entry Computer Terminal

The Data-Eez 3000 interactive terminal provides an easy,
inexpensive method of entry, verification display and
amendment in a computer system. It specifically
eliminates the need for trained operators at the terminal
site.

Technical Specifications:

« Number of LEDS: 128 or 256 - Display: 80 characters,
alpha numeric - Interface: V24 (RS232C) - 20 MA Current
Loop. optional « Data Transfer Rate: 110/4800 Baud

» Power Supply: 115 V/60 Hz AC - 7 Bit Input Word « Parity:
Odd/Even (selectable) « Full Handshake « Asynchronous
Only

GRUNDY TERMINALS, INC.

3939 Ruffin Rd.
San Diego, California 92123
(714) 278-6500

A Member of the Grundy Intemational Group of Companies
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SHOWS & CONFERENCES
MARCH

20

25-27

26-28

Federal ADP Expo '80 of Tidewater, Norfolk, Va.,
sponsored by the Federal ADP Council of Greater
Tidewater. Contact: Capt. Rex Gray, Exhibition
Chairman, HQ TAC/ADB, Langley AFB, Va. 23665, (804)
764-3787.

Expo ’80, Los Angeles, sponsored by The Conference
Company. Contact: The Conference Co., 60 Austin
St., Newton, Mass. 02160 (800) 225-4260 or (617)
964-4550. Other dates and locations available.

Viewdata '80, London, England, sponsored by the
British Post Office, the British Radio Equipment
Manufacturers’ Association, the Association of View-
data Information Providers and Sam Fedida. Contact:
Technology Marketing Analysis Corp., 680 Beach
Street, Suite 428, San Francisco, Calif. 94109, (800)
277-3477 or (415) 474-3000.

MARCH 31-APRIL 3

APRIL

9-11

23-25

28-30

29-30

1980 Annual ADCIS Conference, Washington, spon-
sored by The Mitre Corp. Contact: Mary Broman, The
Mitre Corp., 1820 Dolley Madison Blvd., McLean, Va.
22102, (703) 827-6677 or (212) 737-8791.

“The Practical APL Conference,” Washington,
sponsored by Scientific Time Sharing Corp. (STSC).
Contact:-Joan Gurgold, Conference Chairman, Scien-
tific Time Sharing Corp., 7 Holland Ave., White
Plains, N.Y. 10603 (914) 428-6910.

Annual Rocky Mountain Data Processing Exposi-
tion, Denver, Colo. Contact: Lawrence E. Ries, vice
president, Meetings, Inc., 8906 West Swarthmore
Drive, Littleton, Colo. 80123, (303) 973-0059.

Computer Graphics Conference, Detroit, Contact:
Carol Lynn, Engineering Society of Detroit, 100
Farnsworth Ave., Detroit, Mich. 48202, (313) 832-
5400.

Trenton Computer Festival, Trenton, N.J., sponsored
by the Amateur Computer Group of N.J., the
Philadelphia Area Computer Society, the Trenton
State College Computer Society, the Princeton
Section of the Institute of Electrical & Electronic
Engineers and the Department of Engineering
Technology. Contact: Dr. Allen Katz, Trenton State
College, Hillwood Lakes, P.0. Box 940, Trenton, N.J.
08625, (609) 771-2487.

International DP Training Conference, Chicago,
sponsored by Deltak, Inc. Contact: Ross H. Stemer or
John P. Montgomery, Daniel J. Edelman, Inc., 221
North LaSalle St., Chicago, Ill. 60601, (312) 368-0400.

Federal DP Expo, Washington, sponsored by The
Interface Group. Contact: Peter B. Young, The
Interface Group, 160 Speen St., Framingham, Mass.
01701, (800) 225-4620 or (617) 879-4502.

Fiber Optic Marketing Conference, Chicago, spon-
sored by Information Gatekeepers, Inc. Contact:
Barbara Coffin, Information Gatekeepers, Inc., 167
Corey Road, Brookline, Mass. 02146,(617) 739-2022.
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COMPARE SMARTS.

Reverse video
Blinking/blank fields

Upper/lower
case char.
Protected fields
Non-glare screen
Underlining
12 X 10 char. res.

Blinking cursor
Typewriter/ TTY
keyboards

Numeric pad

* 9 Baud rates
(75-9600 Baud)

* Self test
* Auxiliary port

CIRCLE NO. 15 ON INQUIRY CARD

Feature-for-feature our smart CRT
terminals cost less than their dumb
ones. Much less. Compare smarts.
Then compare price. You'll pick
TeleVideo.

Four different models to choose
from. Each with features you’d ex-
pect to pay extra for. But with Tele-
Video, they’re standard.

We put a lot of engineering savvy
into our CRTs. Their modular design
means high reliability. It also lets us
build in high volume. And sell to you
at low prices.

Find out how you can make your
next CRT buy a smart one. Contact
TeleVideo today for information.

Nationwide Field Service is available
from General Electric Co., Instrumen-
tation and Communication Equip-
ment Service shops.

o TeleVideo

TeleVideo, Inc., 3190 Coronado Dr.
Santa Clara, California 95051
Phone (408) 727-5428

COMPARE PRICE.
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Introducing

The Most Complete

Microcomputer g
Available
Today!

TCB-85/
Total Computer Board

One Board Does It All. . . This powerful single-board
microcomputer uses the Intel 8085A CPU and is
capable of supporting CP/M and PASCAL.

Compatible with Intel’s Multibus, the TCB-85, com-
bines an impressive variety of features: 64K Memory,
Dual-Density/Double-Sided Floppy Disk Controller, Pro-
grammable CRT Controller with up to80 ASCII or custom
characters by 25 lines, Serial I/O Port, Printer Interface
and Strobed or Scanned Keyboard Interface.

A New High

Resolution

Graphics
System.

SVB-80P/
Soft Video Board Prototypmg Klt

Featuring Dual-Board/Stand-Alone capability, this
completely new prototyping package combines
the SVB-80/Soft Video Board and the MIB-85/Memory
Intensive Board in an Intel Multibus configuration. . .

The SVB-80 displays 640 x409 or 576 x455 pixels,
Alphanumeric characters displayed over 80 x40 or
72x44 lines, Intermix of characters with graphics.

The MIB-85 uses Intels’s 8085A CPU with up to 32K
PROM and 4K Static RAM, Programmable Keyboard
Interface, Serial I/O Port, Programmable Interrupt
Controller and Monitor Software to go “On-Line”
immediately.

GET ALL THE DETAILS. . .Contact Alexander
Newman at: (516) 621-6640

DOSC

OEM PRODUCTS DIVISION
175 LU.Willets Road+Albertson, New York 11507
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APRIL 29-MAY 1

Second International Parametrics Conference,
Cherry Hill, N.J., sponsored by the International
Society of Parametric Analysts and RCA PRICE.
Contact: Henry Apgar, ISPA vice president, Box 5009,
Westlake Village, Calif. 91359, (213) 889-2211, ext.
2852.

APRIL 30-MAY 2

11-14

12-14

13-15

13-15

13-16

Computerized Office Equipment Expo - Midwest
80, Rosemont, Ill., sponsored by the Chicago
Association of Commerce and Industry. Contact:
Industrial & Scientific Conference Management, Inc.
222 West Adams St., Chicago, Ill. 60606, (312)
263-4866.

1980 International Symposium on Computer Archi-
tecture, La Baule, Brittany, France, sponsored by the
Association for Computer Machinery (ACM) and the
IEEE Computer Society. Contact: Daniel E. Atkins,
Department of Electrical and Computer Engineering
The University of Michigan, Ann Arbor, Mich. 48109,
(313) 763-0038.

Micro/Expo ’80, Paris, France, sponsored by Sybex.
Contact: Dr. Rodnay Zaks, 2020 Milvia St., Berkeley,
Calif. 94704, (415) 848-8223,

DPMA Conference and Business Exposition,
Tampa, Fla., sponsored by Tampa Chapter, Data
Processing Management Association. Contact: Chris
Meyer, chairman, cDP, Tampa Chapter, DPMA, P.O.
Box 3052, Tampa, Fla. 33601, (813) 961-3902.

Association for Systems Management 1980 Annual
Conference, New Orleans, sponsored by the Associa-
tion for Systems Management. Contact: Richard B.
MecCaffrey, Assistant Executive Director, Association
for Systems Management, 24587 Bagley Rd., Cleve-
land, Ohio 44138, (216) 243-6900.

Canadian Information Processing Society’s Annu-
al Conference, Victoria, British Columbia, sponsored
by cips. Contact: Marion Hart or Peter Vanderlee,
cIps, 243 College St., Fifth Floor, Toronto, Ontario,
M5T 2Y1, (416) 593-4040.

Electro/80 Show and Convention, Boston, spon-
sored by Electronic Conventions, Inc. Contact:
Robert Myers, Electro, 999 North Sepulveda Blvd.,
El Segundo, Calif. 90245, (213) 475-4571.

“Ideas in Science and Electronics” Show, Albu-
querque, N.M., sponsored by the New Mexico
Electronics Representatives Association (NMERA).
Contact: Renee Stein, Show Coordinator, ISE, 6201
Copper N.E., Albuquerque, N.M. 87108, (505) 266-
5202,

MUG ’80, Mumps Users Group Meeting, San Diego,
Calif., sponsored by The Mitre Corp. Contact: Dr.
Jack Bowie, MUG '80 Program Chairman, The Mitre
Corp., Mail Stop No. 641, 1820 Dolley Madison Blvd.,
McLean, Va. 22102,
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NEC Spinwriters.
Super terminals.




Here's 600,000 lines of micro software
you wont have to write yourself.




Most micro companies are new to
16-bit architecture. Which means they
leave you to your own devices when it
comes to software.

But with Digital’s LSI-11/23 micros,
you start off with 600,000 lines of the best
real-time software in the micro industry:
RSX-1IM.

It’s the multitasking operating
system that’s already been proven and
refined in five years of use with our
PDP-11 minicomputers.

And that’s a headstart you won't get
from any other micro company.
State-of-the-art programming.

RSX-11IM can make your most com-
plex application manageable.

For example, it lets you break your
programs into simpler segments. So
several programmers can work on the
same application at one time, using one
of our multiuser development systems.

Then you can link and integrate your
application either on your target system,
or on the development system. And
you won't have to worry about timing
problems showing up, because our
development systems are based on the
same processors as our micros.

ou get to work with advanced
development tools, too.

Like an optimized FORTRAN
IV-PLUS compiler. Line-by-line
assembly. And interactive debug-
ging through every stage of devel-
opment, with English diagnostics
that make it easy to pinpoint bugs
before you ever run your programs.
Smaller applications are

In fact, our micros are even software-
compatible with the world’s broadest
family of minicomputers — the PDP-11s.

o your migration will always be
easy, no matter how far you or your
customers may go.

The total approach to micros.

Advanced programming is only one
way we make microcomputers easy to
work with.

We also offer hundreds of hard-
ware tools —micros in boards, boxes and
%ystems. Memory and interface boards.

erminals and printers.

And we back it all with over 13,000
support people worldwide.

It’s the total approach to micros, only
from Digital.

For more information, contact
Digital Equipment Corporation, MR2-2/
M?70, One Iron Way, Marlboro, MA 01752.
Or call toll-free 800-225-9220. (In MA,

HI, AK, and Canada, call 617-481-7400,

ext. 5144.) Or contact your local Hamilton/
Avnet distributor. In Europe: 12 av. des
Morgines, 1213 Petit-Lancy/Geneva. In
Canada: Digital Equipment of Canada, Ltd.

If you don’t need all the re-
sources of RSX-11M, you can use
RT-11—the real-time operating system
we designed for smaller applications.

With a FORTRAN pacEage that
automaticalrg segments your programs
into read-only and read-write sections.
And it’s a full implementation of the
language, complete with I/O statements,
data formatting and data conversion
facilities.

Program one, and you've
programmed them all.

Best of all, Digital’s micros are
software-compatible. So what you learn
on one, you can apply to the others.

It took the minicomputer company

to make micros this easy.
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IMLAC'’s terminals let you interact with any part of your display. Here, a light pen mouves an object continuously across the screen.

Refreshed. interactive graphics: the
difference is dynamic!

DYNAGRAPHIC interactive display
terminals are still the lowest priced
vector-refresh graphics terminals
available. No other system provides
anywhere near the capability for the
money. Ask any user.

DYNAGRAPHIC terminals offer
high resolution (2K x 2K), interac-
tive graphics at storage tube prices.
Interact with any part of the display.
Move elements about. Modify them.
Selectively erase them. Without
waiting for the computer to redraw
the entire picture.

A DYNAGRAPHIC terminal is the

perfect interactive tool for many
CAD/CAM and engineering/
scientific applications. Continuous
interaction with your display

allows you to be more productive.
DYNAGRAPHIC terminals are more
than intelligent. They're brilliant.
Constantly refreshed displays have a
30:1 contrast ratio and are easily

viewed under any lighting conditions.

Sophisticated software built
into every DYNAGRAPHIC terminal
makes the difference dynamic.

It handles display generation and
communications with the
DYNAGRAPHIC host FORTRAN
library. That leaves you free to

concentrate 100% on your work.

Options include both electro-
static and pen plotters and an emu-
lator for two popular storage-tube
models.

We'd like to show you the
DYNAGRAPHIC difference. Call or
write today for complete details.
IMLAC Corporation, 150 A Street,
Needham, MA 02194.

(617) 449-4600.

IMLAG

A Hazeltine Company
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IBM-COMPATIBLE MINI MARKET GETS ANOTHER COMPETITOR

The latest entrant in the IBM-compatible minicomputer market is Formation, Inc., a Mount
Laurel, N.J., peripherals and systems manufacturer founded 10 years ago to support RCA
mainframe users left hanging when RCA exited the computer business in the early 1970s.
Now looking to feed its growth in greener pastures, the $20-million-a-year company has
targeted the lucrative IBM 4300 market with its Formation 4000 minicomputer system — a
bit-slice microprocessor-based machine that can run IBM software without modification.
Aimed at both OEMs and end users, the system will sell for about $100,000 in a typical con-
figuration that includes 512K bytes of memory, two 7OM-byte Winchester disks, three CRT
terminals and a printer. End-user versions will be available with Formation’s Transaction
Management System, which replaces IBM’s CICS and DL1 software, as well as with other
applications software. According to a company spokesman, Formation plans to expand its
manufacturing and marketing forces to support the system, slated for November delivery.

ZILOG TO STANDARDIZE ON A 32-BIT BUS

While Intel, DEC and other microcomputer manufacturers long ago standardized on 16-bit
bus structures for their board-level products, Zilog Corp. has taken advantage of its late start
in the business to leapfrog competitors. The Cupertino, Calif., firm’s new bus standard, to be
unveiled next month along with compatible board products, will incorporate 32-bit address
and data lines, according to a Zilog spokesman. This will enable the bus to accommodate a
32-bit microprocessor, reportedly in the works at Zilog, as well as the company’s existing line
of 8- and 16-bit processors. Other features include two board sizes (6.2 x 3.9 and 6.2 x9.3 in.),
three interrupt structures, byte parity, plastic-shielded connectors (instead of exposed edge
connectors) and the ability to support segmented and memory-mapped address spaces. The
bus will form the basis for a new family of Z8, Z80, and Z8000 microcomputer boards to be
launched this spring. Zilog has no plans to phase out its existing boards, the company
spokesman insists, although they are incompatible with the new bus.

SLI INDUSTRIES TARGETS A 200M-BYTE 8-IN. WINCHESTER

Picture a Winchester disk that stores R00M bytes of data, yet is only slightly larger than a
1M-byte floppy drive. That’s the vision dancing in designers’ heads at SLI Industries, Inc., a
Woodland Hills, Calif., manufacturer of head/disk assemblies (HDAs). To achieve a 200M-byte
capacity, SLI is turning to thin-film technology in an upgraded version of its MiniFox 8-in.
Winchester HDA introduced last year (MMS, July 1979, p. 14). However, the conversion will
take place in stages. First, the MiniFox’s four oxide-coated platters will be replaced with thin-
film-coated disks supplied by Poly Disk Systems, Inc., Torrance, Calif. Initial deliveries of the
thin-film media version, which will operate at the MiniFox’s present 51M-byte capacity, are
slated for next month to several unspecified minicomputer manufacturers who plan to build
completed drives in-house. By the end of next year, according to one report, SLI plans to
replace the MiniFox’s present single-density heads with double-density 3350 heads that write
at 1000 tpi. Finally, the 3350 heads will be replaced with thin-film heads to produce a
200M-byte 8-in. Winchester.

ADDS TO LAUNCH PUSH INTO SMALL BUSINESS COMPUTER MARKET

Look for CRT terminal manufacturer Applied Digital Data Systems (ADDS) Inc. to plunge
into the fiercely competitive small business computer market next month, with the introduc-
tion of three systems called Multivision. The new series will comprise the Multivision 1, a
$3785 entry-level system that includes 64K bytes of main memory and 700K bytes of dual
minifloppy storage; the Multivision 2, an 8-in., SM-byte Winchester-based system that sells
for about $8000, and a high-end Winchester system that includes 256K bytes of memory and
costs $12,885. The systems, which will support four users, will be available with a CP/M-
compatible operating system, BASIC compiler or interpreter, and word-processing and
business applications software. ADDS plans to market the desk-top system through retail
computer stores, office equipment suppliers and independent systems consultants.
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DISK MAKERS READY MICRO WINCHESTERS

Look for Tandon Magnetics Corp. to follow Shugart Technology and demonstrate a 5%-in.
disk drive at the NCC show in Anaheim this May. The two-platter 5M- and 6M-byte drive will
be fit-and-form-compatible with the Chatsworth, Calif., firm’s TM-100, a 5%-in. double-sided
minifloppy device, says president Sirjang Lal (‘‘Juggi’’) Tandon. It will be available in produc-
tion quantities by the end of the year. Tandon already is talking to outside component ven-
dors — including makers of read/write heads — and is preparing an additional 80,000 sq. ft.
of manufacturing space in Chatsworth to handle the new hardware. Tandon will demonstrate
pre-production versions of the unnamed drive in Anaheim, but like many other firms that
have not previously participated in the show, he will not be on the exhibit floor. Instead, Tan-
don is looking at alternate plans, including renting a motor home and parking it adjacent to
the convention center.

.. . Also testing the waters for 5%4-in. Winchesters is Britton/Lee Associates, a Los Gatos,
Calif., firm, whose principals include Dave Britton, a co-founder and former president of
International Memories, Inc. (IMI), the first company to announce an 8-in. Winchester and
the first to ship 8-in. hardware in volume. According to Britton, the as-yet-unnamed 5%-in.
drive will incorporate removable head/disk assemblies similar to those used in the original
Winchester disk drive, the IBM 3340. Britton/Lee, which plans to license the hardware
design, is showing a demonstration unit to unspecified disk drive makers. The demo unit
comprises a spindle, oxide-coated media, read/write heads and a voice-coil actuator. Evalua-
tion quantities of the drive could appear by year-end, Britton says, with production units
rolling off the assembly lines by third quarter, 1980.

LEXITRON ANNOUNCES SHARED-RESOURCE SYSTEM

A series of recent announcements shows stand-alone word processor manufacturer
Lexitron Corp. striking out in several new product directions at once. At February’s Interna-
tional Word Processing Association show in New York, the Raytheon subsidiary announced
support for six data communications protocols: asynchronous and bisynchronous point-to-
point; asynchronous ASCII; and 2780, 3780 and 2741 terminal emulation. The six packages
significantly extend the communications capabilities of Lexitron 1202 and 1303 word
processors, enabling them to transmit data at rates as high as 4800 bps. At NCC’s Office
Automation Show in Atlanta, Lexitron unveiled its RayText multifunctional word processing
system, which follows in the steps of CPT Corp.’s shared resource system. RayText links a
Raytheon PTS/ 1200 distributed processing system and nine Lexitron 1202 or 1303 terminals
via an intelligent hardware interface that operates under software control. The system accom-
modates four disk drives having a 252 M-character total on-line storage capacity. Although
the company has yet to integrate DP functions, it is expected to take its first step toward that
marketplace in mid-March with the introduction of a Records Management System (RMS).
RMS is said to enable Lexitron terminals to prompt users when entering long lists of data.

C. ITOH MOVES INTO DOT-MATRIX, DAISY-WHEEL MARKETS

C. Itoh Electronics, Inc., the five-year-old subsidiary of Osaka conglomerate C. Itoh & Co.,
Ltd., plans to graduate from a supplier of printer mechanisms to a full-scale vendor of dot-
matrix and daisy-wheel hardware. The Los Angeles-based company unveiled its new product
mix at the recent Office Automation Show in Atlanta. Included are 25- and 45-cps daisy-wheel
printers designed and manufactured by Tokyo Electric Co., and a series of dot-matrix devices
based on proprietary technology. C. Itoh is putting together a distribution network to handle
the new hardware, say company sources, and has signed an agreement in principle with an
unnamed U.S. group to handle service in this country. Price of the 80-column dot-matrix
Comet printer (in lots of 100) is $585; the 136-column Comet II is $892. The 25-cps Starwriter
and 45-cps Starwriter II daisy-wheel devices are $1440 and $2085, respectively. Deliveries
take 30 days. C. Itoh also introduced a line of double-sided 5%- and 8-in. floppy-disk drives.
Designed and manufactured by Toschiba Corp., Tokyo, the drives are pin-compatible with
comparable Shugart hardware. C. Itoh’s 500K-byte MiniFlexi is form-compatible with the
Shugart SA450, but the 1M-byte MaxiFlexi is slightly larger than its SA850 counterpart.
Quantity prices for the drives are $210 and $490, respectively, with deliveries in about 90
days.
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PDP-11 RSTS/E Users

The Reviews ...
Now Get The Book

Highest PDP-11 Datapro Ratings

According to a recently released Datapro
survey, our QDMS data management system
was rated higher among users® than any
other PDP-11 data management capability.
That takes in some pretty heady company.

High Marks Across The Board

As the survey shows, QDMS got particularly
high marks for ease of use, ease of
installation and vendor support. What it
doesn’t show is that QDMS has the fastest
RSTS/E sort available; it cuts programming
time by as much as 95%; it handles huge
files; it has powerful access and display

facilities, as well as comprehensive reporting:
and we can now link up to five files.

All for only $8,175, or about 20% of the
cost of many other data management
systems.

Get The Story On a Best Seller

All things considered, QDMS has to be the
best buy for the budget. So if you've got a
PDP-11 RSTS/E system or you're thinking of
one, send for our new QDMS software
product summary. Write or call Ron Cerri.
(203) 728-6777

‘with 3 or more responses

Specialists in DEC Systems
196 TRUMBULL STREET « HARTFORD, CT. 06103
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“Howdidwe
By working like madmen’

We worked days and nights, weekends
and vacations to develop the intelligent
analog peripheral.

It was time well spent.

Because now we can offer you a
complete microcomputer data acquisition
system on a single Multibus™board.

Decentralizing your computer function
has finally become a practical possibility.

You see, this intelligent analog
peripheral pre-processes data without
involving the host CPU.

And thanks to a unique DMA con-
troller, this peripheral also acquires ana-
log data independently, at rates up to
125KHz.

Our new peripheral can function as
an intelligent A/D slave. Or as a stand-
alone microcomputer with A/D capabili-
ties. Or as a remote system, transmitting
data via a serial line.

Convenient? Our peripheral even
includes a system monitor in prepro-
grammed ROM to communicate with the
board, debug, and access A/D
conversions.

SERIAL
PORT

TA ACQUISITION
MODULE ‘L }

vvvvvvvvv

DATA ACQ.
INTERFACE

CONTROL;
1OGIC
ol

Our intelligent analog peripheral features: A dual port memory
controller. A 8085 CPU. Four PROM sockets. Two programmable
timers. A baud rate generator. A complete priority interrupt control-
ler. 12 bit A/D with 125KHz throughput to memory. A 16K byte dual-
ported dynamic RAM. A self-contained four-channel multi-mode
DMA controller. And quite a bit more.

tobefirst with intelligent analog peripherals?

Fred Molinari, President

In short, we have brought high-speed
capability down to low-end computers.
And, we might add, we are the first
to do so.

Working like madmen has its advan-
tages. We hope you'll let us work like
crazy for you.

We can be reached at 4 Strathmore
Road, Natick, MA 01760. Or by phone at
(617) 655-5300. Telex: 948474. In Europe:
Data Translation Ltd., Reading, Berkshire/
England. Phone (0734) 669-335;

Telex: 847482.

DATA TRANSLATION

SALES OFFICES: AZ 602-994-5400,CA 213-681-5631; CO 303-371-2422; FL 305-791-9292, 813-725-2201; GA 404-455-7222; IL 312-960-4054; MA 617-655-5300; MD 301-636-1151;
MN 612-441-6190; NC 919-723-8102; NJ 609-428-6060; NM 505-292-1212, 505-523-0601; NY 516-488-2100; OK 405-528-6071; OR 503-297-2581; PA 412-327-8979; TX 512-451-5174,

214-661-0300, 713-780-2511, 512-828-2251; UT 801-466-6522; WA 206-455-5846; CANADA 416-625-1907

Multibus is a trademark of Intel Corp.
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Expand with the MSC 8001

The MSC 8001 isa MULTIBUS
compatible single board computer
designed to provide new dimensions in
function and versatility. Built around the
powertful eight-bit Z80™ CPU, the MSC
8001 provides a flexible memory address-
ing scheme and extensive input/output
capabilities at prices well below competing
single board computer products. Using
the MSC 8001 as a master module, you
can select [/O and special feature modules
to configure a system of virtually any
complexity or refinement.

Expand SBC 80 systems Upgrade
existing SBC 80 systems that are being
slowed down by limited memory size or

A Vionadlithic
Jyrtems cop

restricted execution cycles. All existing

I/O boards and memory expansion cards
will operate with the MSC 8001

Expand to meet future needs The MSC
8001 is designed to accommodate a wide
range of versatile configurations. Almost
any combination of memory, inferface
complement, and other options can be
configured to meet your specific require-
ments without hardware modification
For additional information on the MSC
8001 and our other 41 Monolithic Systems
Corp. products and systems, please
contact us at 14 Inverness Drive East,
Englewood, Colorado 80112. (303)

770-7400. Telex: 45-4498
Z80A is a trademark of Zilog, Inc.

Extending the limits of information.
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MSC Regional Sales Offices: Eastern Region 1101-B9 State Road, Princeton, NJ 08540, (609) 921-2240; Central Region 7200 East Dry Creek Road, Suite #B203, Englewood, CO 80112

(303) 773-1060; Western Region 49 South Baldwin, Suite D, Sierra Madre, CA 91024, (213) 351-8717
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The brains behind

Hewlett-Packard’s 2649 Series terminals are making  “inside” the machine for sophisticated programming. What’s
a lot of OEMs look good these days. more, all the circuitry for each specific function—data
communications; keyboard interface—is on a single plug-in

Here are three reasons why: module. So you can pick the individual cards you need to

The HP 2649A. Build in the perfo e ot Wi refine ﬁ)(gﬂx:fsg I{lcx)r&)e;rrle ifisre;legr parallel I/O boards and

. The microprogrammable HP 2649A lets you take full advan- HP also .
provides a powerful set of development tools
tage of your knowledge of 8080 assembler and really get to help you get the most from the HP 2649A in the least time.

These include a RAM-based development terminal with

cross assembler and debug features, comprehensive docu-

mentation, and a practical, hands-
on training course.

The HP 26491. Applica-
tions programming simplified.
The user-oriented HP 26491

lets you do high-level pro-
gramming in BASIC.You
get up to 220K bytes of
mass storage on dual
cartridge tapes, and

42003 HPT14




some very smart OEMs

eight programmable keys provide menu-like instructions to OEM-discounted graphics station, with raster scan tech-
guide the operator step-by-step through the job. You can even nology, selective erase, pattern definition, and much more.
split the HP 26491 memory into four separate user areas for And with AGL, our high-level extension to BASIC, graphics
rapid switching between data sets, instruction menus, or data is a snap. Set axis, scaling, and location, for example, with a
entry forms. simple three-statement program. Or you can use our powerful

The HP 2649G. High-level graphics with a high- Multi-Plot feature to run simple pie, bar, or linear charts with-
level language. The HP 2649G is a full capability, out any programming at all.

Communications made easy.

A variety of serial and parallel interfaces make the
HP 2649 terminals an extremely versatile tool in any sys-
tem. Each works with the RS232C interface standard,
and is compatible with most modems. And the optional
shared peripheral interface provides communication
with a wide range of printers, plotters, and other
devices.

Whether you’re designing a specialized
terminal, controller, microcomputer or graphics
display station, the HP 2649 Series gives you a
real head start in building your product. And
that’s what being a smart OEM is all about.

If you'd like to know more about HP’s
2649 Series terminals, just call your nearest HP
office listed in the White Pages and ask for full
details. Or send us the coupon below. We'll be
glad to fill you in.

(6/0 HEWLETT

PACKARD

I'm interested in the HP 2649 Series terminals. Please send me more
information about the:

[0 HP 2649A Microcomputer/Controller [ HP 26491 Intelligent Terminal
[0 HP 2649G Intelligent Graphics Terminal [ Please have a salesman call.

|

|

|

|

I Name Title
{ Company
I

I

|

I

|

Address
City/State/Zip

Phone

Mail to: Hewlett-Packard, Attn: Ed Hayes, Dept. 863
19400 Homestead Road, Cupertino, CA 95014
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NEWS

PEOPLE

PRODUCT FOCUS
CORPORATE & FINANCIAL

NEWS

KURZWEIL PURCHASE GIVES
XEROX A SOLID BASE IN OCR

Xerox Corp.’s recent purchase of
Kurzweil Computer Products, Inc.,
a Cambridge, Mass., manufacturer
of optical character recognition
(oCcR) and voice synthesis equip-
ment, leaves many industry
observers wondering what the giant
intends to do with the small
company. Although neither compa-
ny has specified any immediate
plans for product development or
technology integration, the acquisi-
tion provides healthy fodder to feed
Xerox's office automation product
growth.

Xerox purchased Kurzweil in
January for $3.6 million cash
advances, with a 1982 pay-out of as
much as $8 million to Kurzweil
shareholders based on an earn-out
formula.

One observer claims that, while
Xerox is keeping a hand in the
acquisition game, it has no overall
product development strategy like
IBM or AT&T. But other market
sources foresee great potential for
Kurzweil’'s data entry product in
Xerox’s word-processing and
intelligent-copier offerings, espe-
cially in variable-font recognition.

For example, the Kurzweil
machine could help solve the
expense of translating multiple
fonts into memory in a word-
processing system, one source says.
The source explains that the
Kurzweil OCR data-entry device
could relieve the word processor of
this task, while forming the basis
for a fine-quality output product,
incorporating different typefaces
and bold print.

Kurzweil’s machine, unlike most
OCR systems, is based on a pattern-
rather than a matrix-recognition
system, thereby bypassing the task
of memorizing specific type fonts
(MMs, November, 1978, p. 16). In

34

Ready Line 41 Right side up

No next line

Verafy 1

m 5 1

34 tax on land or 13 it a commodity taxf] The problem is one of char-

35 acterization. If the dx
36 self,

37 tion.

ully lay in characterizing the statute it-
the Court would be confronted with a constitutional ques-

But no attack is made on the legisfiation itself.
38 that it 1s lefflislation imposing a tax on land.

It is conceded
The question is

39 whether the Regulations exceed the powers conferred by the Act.

The Kurzweil Data Entry Machine highlights characters that it is less than 95 percent sure of
so that operators can check copy and confirm OCR reading to assure accurate document

commitment to memory.

addition to supporting variable-font
typing in extended word-processing
applications, the Kurzweil system
saves time by serving as a
substitute for manual data entry,
functioning at 15 to 30 cps, rather
than the manual two- to four-cps
rate.

On the intelligent copier side,
which appears to offer the more
immediate application, according to
a Kurzweil source, the Kurzweil
system can function as a data-entry

took the

Raymond Kurzweil: his firm

acaquisition initiative.

peripheral for the Xerox 9700
intelligent copier, acting to commit
print directly into memory for
demand document applications. The
ramifications in this application are
extensive.

For one, the combined system
could serve in search and retrieval
functions in newspaper data bases.
In automated office communica-
tions, the Kurzweil system could be
used with intelligent copier-to-
copier transmissions over telephone
lines, or it could be used in an
electronic mail network with
satellite links between points.

Despite the potential Xerox could
derive from the newly acquired
technology, Kurzweil will remain
virtually autonomous, except for
what the company’s executive vice
president Aaron Kleiner describes
as “substantial” funds. These were
made available by Xerox for general
corporate purposes, including re-
search and development.

Kleiner says his company initiat-
ed the acquisition discussions to
gain extra capital. That was after
Xerox Development Corp. showed
an interest in Kurzweil more than a
year ago, purchasing $100,000
worth of stock in 1978 and $500,000
last April.
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This Dual Floppy/LSI-11 does
everything the 11V0O3-L will
do in half the space...

and gives you RX02
software/media
compatibility, too!

The MF-211 Dual Floppy/LSI-11/2 system,
featuring the low-cost CRDS Double
Density Controller, is functionally identical
to the DEC 11V03-L, but uses only 10%2" of
rack space!

PLUS:

e KD11HA, DEC LSI-11/2 central processor
e Dual Shugart Drives

e Double and single density operation

e Complete LSI-11/2 software compatibility
e Over one megabyte of storage per system
e 4 Quad slot or 8 quad slot backplane

e Upgradable to LSI-11/23

e Unique CRDS controller with all interface,
bootstrap loader and formatter electronics
on one dual-height PC card, with complete
RX02 software media/compatibility

... And for RX02 plug-replacement:
The FD-211 is a compact, low-cost, highly reli-
able plug-replacement for RX02 applications in
5Y%4" low-profile chassis.

PLUS:

e Complete PDP-11,
LSI-11 compatibility

e Switch and photocell
write-protect

e Bootstrap loader

e Self-test and formatter

Now availzble with double-sided j/oppiej./

Charles River Data Systems, Inc.

4 Tech Circle, Natick, MA 01760 Tel. (617) 655-1800 TWX (710) 386-0523

CRDS—
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SF’ER?Y l_JN IVAC

To:

CC:

Subject:

INTERCOMMUNICATIONS

SuccessfuIACbmputer Professionals

Sales Representatives
Pre-Sales Analysts

Software Support Analysts
Applications Software Analysts

WHAT SPERRY UNIVAC IS DOING IN THE
MINI-COMPUTER BUSINESS

At Sperry Univac Mini-Computer Operations, we're making some big plans for our future
and maybe yours.

The mini-computer industry has been growing by 20% - 35% every year. And as the
industry grows and develops, applications for mini-computers appear virtually limitless.

We recognize that the market and the opportunities in the mini-computer industry are vast.

That's why, when we decided to enter the mini-computer market two
years ago, we made the commitment to do it right.

After acquiring Varian Data Machines, Univac reorganized and invested in the operation.

PERCENTAGE GROWTH RATES OVER 2-YEARS

1 Production Capability (Space)
2 Work Force (Employees)

3 Units Shipped (Quantity)

4 Sales Volume (Units Shipped)
5 Research & Development

Investment
% 1

NOW IT'S READY TO GET SOME RETURNS.

To insure continued success in our Mini-Computer Operations, we are aggressively staffing
throughout the U.S.

SALES REPRESENTATIVES
PRE-SALES ANALYSTS

Opportunities in most major market locations for winners with a proven track record.

write or call
G.C. Goerlitz
B334M Sperry Univac
P.0. Box 500, Blue Bell, PA. 19424
(215) 542-5254

SOFTWARE SUPPORT ANALYSTS

APPLICATIONS SOFTWARE ANALYSTS
Opportunities in Irvine, CA. at our MCO Headquarters

write or call
T.J. Landon f
EB500 Sperry Univac
2722 Michelson Dr., Irvine, CA.92713 zﬂ

(714) 833-2400, Ext. 758

SPERRY <= LINIVAC it t//m

Equal Oppovtumw Employer m/f
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Although there have been no
discussions to date about product
development, Kleiner admits that
“wide-ranging discussions in lots of
areas of the business” are on the
horizon. And with company founder
and artificial-intelligence genius
Raymond Kurzweil involved, there
may yet be an integrated strategy
for the “office of the future” from
Xerox. —Lori Valigra

HONEYWELL'S SCOMP AIMS
TO KEEP DATA SECURE

Until recently, security features
have been something of an
afterthought in minicomputer sys-
tems. But now Honeywell Informa-
tion Systems, Inec., has developed a
minicomputer system specifically
designed to prevent unauthorized
access to sensitive information.

Honeywell’s Secure Communica-
tions Processor (SCOMP) is modeled
on a similar system developed for
the Defense Department by Ford
Aerospace & Communications Corp.

CPU

Security
Protection 110 Memory
Module Control
Virtual
Memory
Interface

Honeywell’'s SCOMP system is designed to keep proprietary information secure.

That system, however, was devel-
oped for use only by the Defense
Department, which has no plans to
distribute it outside the federal
government, according to Steve
Walker, chairman of the depart-
ment’s Computer Security Technical
Consortium.

ScoMP, which will be available for
both government and commercial
applications, has been in develop-
ment since June, 1977. Test site
deliveries are scheduled to begin
next month, with formal introduc-
tion slated for the fourth quarter,
according to Richard Ziller, special

The development of Honeywell's
SCOMP system comes at a time when
the Defense Department has begun
to push hard for the commercial
implementation of secure computer
systems. To spark the development of
such systems, the Defense Depart-
ment established its Computer
Security Initiative in 1978. Steve
Walker, chairman of the department'’s
Computer Security Technical Consor-
tium, says the initiative was
established to overcome three
stumbling blocks to commercial
implementation of secure systems.

The first was a lack of technical
expertise among both computer
manufacturers and the Defense
Department. “We tried for a long time
to convince computer manufacturers
to build systems with proven integrity,
and they kept asking us, ‘What do you
mean by that?'” says Walker, adding,
“We really didn't know ourselves.” To
gain the required technical knowl-
edge, the Defense Department
sponsored the development of two
secure operating systems, one for a
minicomputer and the other for a

THE BIG PUSH FOR COMPUTER SECURITY

mainframe system. The former, called
Kernalized Secure Operating System,
runs on a PDP-11/70 minicomputer
and was developed by Ford
Aerospace & Communications Corp.
Initial test site deliveries for the
system will begin next month, and
Kksos will be generally available to
Defense Department agencies by the
end of the year. The system supports
a UNIX operating system for user
applications.

The mainframe system, -called
Kernalized Virtual Memory (KvMm)
system, is a secure version of IBM’s
virtual memory operating system for
its 370 series computers. KVM is being
developed by Systems Development
Corp.

The Defense Department is
providing the specifications for the
kKsos and KvM systems “to anybody
who wants them,” says Walker. He
says he has received requests for the
specs from Honeywell, Digital
Equipment Corp., 1BM Corp. and
Sperry-Univac.

Walker says a second barrier has
been a lack of market pressure on

computer manufacturers. “If they can
sell machines without proven integri-
ty, then why should they bother to
develop them?” asks Walker. He
believes that the biggest reason for
user apathy is that they didn't know
that it might be possible to build
secure systems. “So another big part
of my push from here is to make it
generally known to people, both in
government and in the private sector,
that you can expect a reasonable -
degree of trust to be available with a
computer system.” To create user
awareness of secure systems, Walker
has been conducting a series of
seminars, with speakers from indus-
try, government agencies and
computer manufacturers. The most
recent seminar, held in mid-January,
drew some 350 attendees, including
representatives from 12 computer
manufacturers.

A third barrier has been the lack of
an organization to certify that secure
systems work. To overcome that
problem, the Defense Department is
sponsoring extensive research into
developing certification programs.
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projects manager at Honeywell’s
Federal Systems Division in
McLean, Va.

scoMP is based on Honeywell’s
commercial Level 6 minicomputer
series. To the Level 6, Honeywell
has added a primitive operating
system, called a security kernel,
which handles all security-related
processing. This basic system,
written in PASCAL, supports an
emulator for the UNIXT-operating
system originally developed at Bell
Laboratories but now widely used
in the Defense Department. The
emulator enables SCOMP to run
existing UNIX applications without
modification.

In addition to the new software,
Honeywell has added three hard-
ware modules, in the form of
printed circuit boards, that enable
the Level 6 minicomputers to run
the security software without
degradation in throughput. For
example, the boards implement in
hardware a demand paging virtual
memory scheme similar to that used
on Multics—Honeywell’s mainframe
operating system. The additional
hardware also implements a
Multics-type ring structure
hardware-protection scheme. It also

' contains special instructions that
enable the system to switch
program contexts in as little as 10
microseconds—an important fea-
ture because security checking
requires frequent context switches.

Honeywell is aiming the system
initially at government agencies—
especially the Defense Department
and intelligence agencies—because
that’s where it sees the biggest
immediate market. However, Ziller
notes that some of Honeywell’s
large commercial customers, such
as General Electric and General
Motors, have shown interest in
SCOMP. Such companies are becom-
ing increasingly concerned about
protecting proprietary data stored
in word-processing and computer-
aided design systems.

A feature of scomMP that will make
it especially attractive to defense
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and intelligence agencies is its
ability to handle multiple levels of
sensitive information. This enables

users with different security
clearances to use the system
simultaneously. At present, the

Defense Department must limit
systems access to users with the
same security clearances, or have
duplicate systems. The only
exception is a Multics system
developed jointly by Honeywell and
the Air Force that allows “top
secret” and “secret” users to coexist
on the same system.

Ziller sees the biggest use for
secure minicomputer systems as
nodes or front-end processors in
computer networks. He points out

that the federal government is going
increasingly into networking and
distributed systems. “The key to
networking—at least in the Defense
Department—is being able to
connect systems that are at
different security levels so that
users can communicate with each
other,” Ziller says. He notes that
very little work is being done to
develop secure mainframe systems.
As a result, he believes host
systems will continue to be
dedicated to a single security level,
while multilevel secure minicomput-
ers will be needed to provide access
control to the host and to monitor
messages being transmitted
through the network.

MINIBITS

IBM INTRODUCES DISTRIBUTED DATA SYSTEM

IBM's 5280 distributed data system, said to ease reliance on central
computers in data processing applications, allows on-site processing in
remote locations. The system communicates with other I1BM systems,
including the System/370, the 4331 and the Series/1. A typical-configuration
programmable keyboard/display station with 64,000 characters of main
storage, two diskette drives accommodating 1.2 million characters each, a
120-cps serial printer and a communications adaptor—sells for $16,660.
Shipments are scheduled to begin in June. In other developments, 1BM has
revised Series/1 discounts, cutting prices as much as 15 percent on volumes
of 100 or more for installations made within an 18-month period. The company
also is offering a computer-based energy-management system for the
System/1, which is said to generate energy savings of as much as 25 percent.

DBMS INDUSTRY EVOLVES INTO DRMS MARKET

IBM will become more aggressive than ever before as data base
management systems (DBMS) evolve into increasingly expensive data
resource management systems (DRMS), according to a Creative Strategies
International report. The multifunctional DRM systems are used on
mainframes and on some minicomputers and small business computers. The
report states that the bBMS/DRMS market will grow 74 percent in unit sales
during 1979-83. In addition, worldwide use of the software packages, led by a
proliferation of 1BM 4300s, will climb 17 percent on all installed 1BM
mainframes. A compound growth rate of about 49 percent in DBMS/DRMS
implementation in non-iBM mainframes is also forecast for the five-year
period. Further, the report predicts that the bBMS/DRMS market will taper as
mainframe and large business computer markets saturate.

UNTAPPED MARKET EXISTS FOR ADVANCED WORK STATIONS

The enormous market for the advanced work station, a multifunctional office
utility for information processing, retrieval and communications, has barely
been tapped, according to findings by The Yankee Group. Word processing,
with a current installed base exceeding 382,000 units, is the primary
contributor to the advanced work station market. But to become cost-effective
tools for mass marketing by the mid-eighties, work stations must undergo
several drastic changes—from design through service. New forms of
maintenance and diagnostics, aimed at replacing service visits, include
duplexing of main components, remote diagnostics and troubleshooting
software packages.
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DEC \/—l—52 AND HAZELT‘ NE ‘15OOANDSOPOC _]20

Keep your present soft-
ware. Anything they can
do, we can do better...

anddoit for less money!

Now you can replace or add
terminals without being tied
to the brand you started with
(and to their price).

Now there is an alternative:

MIMEZ2A

At the flick of a switch,
the MIME-2A will duplicate all
the functions of your present
terminal...and it
cando much more:

Enhanced Mode.
More capability is
built in and waiting.
Theentire repertoire
of special MIME fea-
tures can be added
to the standard fea-
tures of the terminal
being emulated.

For Details: 1314 HANLEY INDUSTRIAL COURT e ST, LOUIS, MISSOURI 63144 * (314) 9688151 » TWX: 9107601662, MICRO-TERM, STL.
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Complete video package
including smooth scroll.
Reduced intensity and under-
line and blinking fields and re-
verse video, AND you can com-
bine them all in any field.

Cursor & editing controls.

Why do it the hard way? MIME's
seven special function keys and
separate cursor keys save time.

3 ways to enter numbers:

Typewriter format, IBM Model
29 keypunch or the separate,
14-key calculator type key pad.
All 3 are built intothe MIME-2A.

CIRCLE NO. 27 ON INQUIRY CARD

Do you have another
brand of terminal you
would like to imitate?

The MIME emulation library
includesterminals by: ADDS,
LEARSIEGLER,NCR,DATA
GENERAL,DATAPOINT and
HAZELTINE. We'll even devel-
op new or custom emulations
for you. Just ask.

...And itcostsless?

Yes, and we can't think of a
good reason why. There is
no skimping anywhere. It's
loaded with extras and the
design and con-
struction is top
quality through-
out. (We even
offer a one-year
warranty.) It's a
case of our price
being lower sim-
ply because the
othersarehigher.

We like
it that way.

MICRO-TERM, INC.

39



WHAT SPERRY UNIVAC IS DOING IN THE MINICOMPUTER BUSINESS.

WE 'RE
GIVING OEMs
THE
BUSINESS.

Literally.

We're out to build the biggest, best OEM
base in the industry. And we've decided to
do it the fastest, surest way possible. By
offering OEMs the best deal in the business.

HOW DO WE DO IT?

Easy. You tell us your problem. We'll
solve it. For example:

Have you ever been interested in becom-
ing a supplier to a specific vertical market
only to find you already had too much invested
in software to warrant conversion to a new
system with an expensive start-up price tag?

We've got a plan that provides you with a
specific vertical market software package.
We know where to find software that runs on
our hardware with all the necessary capabil-
ities. So we can practically eliminate start-up
time and make your new system profitable
with your very first sale.

WE WANT TO SUPPORT YOU.

Opening doors to vertical markets is only
the first step in our plan. After we get you
started, we keep you going. We'll provide
marketing support suited to your specific
market. And we'll. provide leads from your
geographic area.

YOU CANT LOSE.

Because we're out to win. And we've got

the support that can make it happen. Sperry
Univac was first in the computer industry.
And we're growing from the success estab-
lished by Sperry Univac with over $10 billion
in installed systems worldwide.

That total support includes a heavy com-
mitment to the kind of research and devel-
opment that produced some of the first
systems to run COBOL, FORTRAN, PASCAL,
RPG I, TOTAL, Timesharing, Transaction
Processing and a mix of communications
protocols concurrently.

And we're going to keep it up. Providing
a wide-range of products at the forefront of
technology is as much our business as selling
and delivering equipment.

We've done just about everything we can
think of to make working with Sperry Univac
easy. And of course, all our products are
supported by 10,000 technicians servicing
our hardware worldwide.

If you can think of anything else we can
do for you, give us a call right now. We mean
business.

For more information write to us at Sperry
Univac Mini-Computer Operations, Marketing
Communications, 2722 Michelson Drive,
Irvine, CA92713. Orcall (714) 833-2400,
Marketing Communications.

In Europe, write Headquarters, Mini-
Computer Operations, London NW10
8LS, England.

In Canada, write Headquarters, Mini-
Computer Operations, 55 City Centre
Drive, Mississauga, Ontario, L5B 1M4.

SPERRY<- UNIVAC
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maxell

MD

We make our Floppys
as if your job depends
on them.
Because it does.

In your work, data is too important to lose. So if you
use a Floppy Disk with even a minor flaw—like a dropout —
you risk a lot. That's why Maxell has taken the danger out
of Floppy Disks.

Maxell: the worlds most dependable Floppy Disks.

We've devoted two generations to building our
reputation as manufacturers of the world's finest magnetic
media. Our Floppy Disk technology achieves a consistency
that is rarely equalled and never surpassed.

Even the jackets our floppys come in are made to
resist heat and mechanical shock. And they're specially
treated to prevent the build-up of static charges, so they do
their part to increase the total reliability of their precious
contents

Made better than most specifications.
To guarantee complete interchangeability, all Maxell

floppys conform to ISO, ECMA, ANSI, JIS, and IBM
standards.

But even more important to you, Maxell's own
tolerances are tougher than the industry's.

And our inflexible Quality Control inspections permit
nothing to blemish our hard-earned reputation.

So when your job depends on full data retrieval,
depend on Maxell Floppy Disks. They work best . . . and so
will you.

Maxell offers the full range of Floppy Disks, from
standard 8-inch to 5 -inch, plus Data Cassettes.
Dealer inquiries invited.

NN/

N2
maxell.
DATA PRODUCTS

The Quality Alternative

Maxell Corporation of America, Data Products Group
60 Oxford Drive, Moonachie, NJ 07074 Tel. (201) 440-8020
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Key to the acceptance of scomp
will be Honeywell’s ability to
demonstrate that it really works as
advertised. Indeed, the question of
certification has been a major
stumbling block in the past to the
commercial development of secure
computer systems, according to the
Defense Department’s Walker. As
part of its Computer Security
Initiative started in 1978, the
Defense Department has sponsored
research into the development of
automatic verification tools for
certifying secure systems. That
research is continuing in Mitre
Corp., Stanford Research Institute
and the University of Texas.
Apparently, private companies will
have to set up similar evaluation
programs, or else accept the word of
computer manufacturers that their
systems are secure.

While Ziller says he’s confident
scomp will work according to
specifications, he admits that with
present verification tools, there is
no way to prove it. He says
Honeywell has used verification
tools developed by Stanford to
certify scoMP “down to the source
code level.” No tools are yet
available for verifying object code,
Ziller says, but he’s optimistic such
tools will be developed.

—Paul Kinnucan

STUDY FINDS VAST MARKET FOR
SMALL BUSINESS COMPUTERS

True or false? About 25 percent of
U.S. small businesses now own
in-house computers. According to a
just-completed study by Focus
Research, Inc., the statement is
true.

The study on how small
companies process data found that
about 75 percent of the small
businesses surveyed lack comput-
ers, indicating a vast untapped
small business computer market.
The companies surveyed rely
instead on a variety of manual

systems—bookkeeping  machines, Fig. 1: Manual method of keeping track of business records is the predominant mode for

service bureaus or a parent
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corporation’s mainframe facilities
(Fig. 1).

The 15-month-old research firm’s
report also determined that most
companies that own their own
computers cite inventory control as
the primary reason, with data
processing a close second.

Some of these conclusions
surprised the founders of the
Hartford, Conn., firm, Gerald C.
Chichester, president, and John D.
Worthen, executive vice president.
“We found that people buy
computers to control inventories as
a cost justification and also have a
high expectation for what the
computer can do,” notes Chichester.

Unlike most research studies that
examine market segments, the

160-page Focus report is based on
telephone

interviews with top

MANUAL

officials of 20,221 companies, each
having less than $25 million in sales
and fewer than 500 employees. The
study’s sample was confined to the
following: firms with fewer than 25
employees and less than $2 million
in sales, which made up-43 percent
of those surveyed; companies with
25 to 99 employees and $2 to $5
million in sales, which included 36
percent of the group; companies
with 100 to 199 employees and $5 to
$10 million in sales, which
comprised 12 percent of the sample;
and firms having 200 to 499
employees and $10 to $25 million in
sales, which made up seven percent
of the group. Companies with more
than 500 employees accounted for
two percent of the sample and were
generally excluded from the
findings.

SMALL BUSINESS COMPUTER

SERVICE BUREAU

very small companies, but larger companies turn to small business computers.
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The Focus study does not assess
what users are willing to spend for a
computer or estimate the size of the
small computer market. In fact, the
study contains no financial data.
Chichester says, however, that this
is being considered for a second
study.

To learn how small businesses do

their data processing, the research
firm examined companies in 70
business sectors, including 18 in
manufacturing, 16 in wholesale and
distribution, 23 in service-related
businesses, six in retail and the
remainder divided into seven other
categories. These firms were
located in five geographic regions:

Quality in Modems

siEs31 8

sossssssee
bt

Over the past nine years, Multi-Tech has grown to be one of the
largest manufacturers of acoustic data couplers, and we attribute this
success to the high quality of our products.

But the acoustic coupler is not our only product. Multi-Tech
also manufactures 103-, 202-, and 212A-compatible modems, in
both stand-alone and rack-mounted configurations, with features
such as auto-answer, FCC-certification and crystal-controlled circuits.

In other words, the quality of Multi-Tech modems is equal to
the quality of Multi-Tech acoustic couplers, which is an excellent
reason for using Multi-Tech modems.

MULTI-TECH SYSTEMS, INC.

Quality You Can Rely On

82 SECOND AVENUE S.E. « NEW BRIGHTON, MINNESOTA 55112  (612) 631-3550 @ TWX 910-563-3610
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southern New England, including
Connecticut, Rhode Island and
Massachusetts; metropolitan Atlan-
ta; Texas; San Francisco and San
Jose; and metropolitan Chicago.

Some finding of the study include:
—Numbers of small businesses with
in-house computers are about equal
in the regions surveyed. For
example, 24 percent of Atlanta’s
small companies have their own
computers, while Chicago and San
Francisco have 26 percent penetra-
tion.

—Six computer manufacturers
control more than 70 percent of the
existing small computer market,
with 1BM holding 38 percent,
Burroughs Corp., 11 percent, and
Digital Equipment Corp., seven
percent.

—Between 10 and 15 percent of all
users surveyed rely on service
bureaus for their principal method
of data processing. This includes
batch and on-line services. Focus
interpreted this data as evidence
that time-sharing/service firms will
have a steady market from all sizes
of small businesses.

—Word processing is not an
important application for small
businesses. Of the more than 5200
companies with in-house computers,
only 13 identified word - processing
applications.

Chichester notes that the study
also found that 60 percent of the
companies with computers lack
in-house programmers. “Most
continue to rely on turnkey or near-
turnkey systems houses,” Chiches-
ter says.

The study also determined that a
sizable proportion of businesses
have considered, but rejected,
buying small computers, in the near
future. The influencing factors,
according to the Focus study, were
the companies’ sizes and sales
revenues. “On the aggregate level,
we found that a company’s sales
volume was the basis for consider-
ing a computer, and that cut across
all industry segments,” remarks
Chichester.
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WE CALL IT BECKMAN'S

,|||vv|lll

That’s visibly bright and microcomputer smart!

In fact, it’s more than two times brighter than
comparable gas discharge display systems. Beckman'’s
SM-810-001 alphanumeric display system is the apex of
the five-year development of the Screened Image tech-
nology. That’s what makes it so bright. And, makes it
flexible enough that you can do your own customizing.
The microcomputer gives it the control and versatility
that only a microcomputer can.

The SM-810-001 will give you 40 — count ’em 40 —
high brightness characters in a 5 by 7 matrix of large,
uniformly illuminated dots. Each of the quarter-inch
characters provides a minimum of 100 footlamberts of
brightness. Think what 40 of them will do for the overall
illumination. In addition, the unit offers a remarkable
viewing angle (for a subsystem) of 130°, plus a flicker-

SM-810-001 JOINS THE SA-252.

our
mECKMaN

If you prefer a larger character, 14-segment display,
you may also wish to investigate Beckman’s SA-252
Alphanumeric Display System. Its 16 characters are
each 0.55” high, and provide excellent viewability, even
at long distances. The SA-252 is also microcomputer
controlled, with direct user access. And, it’s ideal for
biomedical, process control and general electronics
applications.

INTELLIGENT DISPLAY SYSTEM

TNT OF —-SAL

BECAUSE IT'S SO BRIGHT!

MICROCOMPUTER

"
Ill||l|l|||||'l!!!||l

! T B OMm e i
wLreened

Image Technolosy

sCIENTIFIC APPLICATI OWs

free 94 Hertz refresh rate. And, it’s all in one compact,
microcomputer-controlled assembly . . . smaller than a
carton of cigarettes.

The SM-810-001 is currently being evaluated by sev-
eral major users. Obvious applications include: medical/
scientific instrumentation, process control and point-of-
sale. More importantly, the almost limitless flexibility of
the Screened Image concept makes it possible to adapt
this display system to your system . . . without the usual,
high engineering design and development charges.

Significant Features of the SM-810-001
e High Viewability.
— High Brightness & Wide Viewing Angle.
e Versatile, Microcomputer Control.
— Direct User Access.
— Right, Left & Random Entry.
— Character & Block Blinking.
— Data Write Time — 310 nS.
— Expanded ASCII — 98 Character Set.
e Compact, self-contained assembly.
— 10.75” x 3.0” x 2.0”
e Standard Interfaces.
— Single, 5 Volt Supply.
— 8 Bit Parallel Bidirectional Bus.

Beckman Displays. The Visible Edge.

For more information concerning your standard or
custom requirements, write: Displays Systems Division,
Beckman Instruments, Inc., 350 North Hayden Rd.,
gggtﬁ%%le, AZ. PHONE: (602) 947-8371. TWX: 910-

BECKMAN
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Yet, the study also found that
fewer businesses with computers
were contained in certain sectors
surveyed, regardless of company
size or revenue. Small lumber
companies and wood-products man-

ufacturers, for example, have the
fewest computers, while small firms
building nonelectrical machines
have' more computer experience
because they have operating
systems on their premises.

The Focus study, which took
nearly a year to complete, began
when a client of the company
requested the names of 5000 small
computer sites in the U.S. The study
quickly expanded, and the research

ACQUISITION PLANS FOR SMALL BUSINESS COMPUTERS — BY INDUSTRY
(BUSINESSES NOT PRESENTLY ] (e SMALL BUSINESS COMPUTER)

MINING & CONSTRUCTION

MANUFACTURING — DISCRETE

WHOLESALE — DURABLES

SERVICES & GOVERNMENT

%
WITHIN 12 MONTHS| %
DEFINITE POSSIBLE|TOTAL

%

FUTURE %
CONSIDERATION | NO PLANS | TOTAL"

*MAY NOT ADD TO 100% DUE TO ROUND/NG
Fig. 2: Nearly 75 percent of the companies without in-house computers claim they have no purchase plans, although some plan to buy later.

For IBM mainframe and major
mini-computer users, Adage 4000
Series systems now offer the same
superior performance that has
made us, for years, the recogniz-
ed leader in interactive graphics.
All systems feature host channel
speed interfaces, host computer
off-loading, image buffer, local
hard copy output, and high-
speed interactive displays.

For IBM System Users

The 4250 — our higher-perform-
ance, plug-compatible replace-
ment for the IBM 3250, With 12
displays, the 4250 offers the most
economical price/display

ratio available today.
The 4370 — our full

3D graphics termi-
nal designed to in-
terface directly to

an IBM/370 com-
patible channel.

T
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THE ADAGE ADVANTAGE

Interactive Graphics for
IBM and Mini-Computer Users

The 4380 — our innovative com-
bination of all 4250 and 4370
functions in one terminal.

For Mini-Computer Users
The 4100 Series — includes 2D
(4115 and 4125) and 3D (4135
and 4145) models with state-of-
the-art graphics capabilities

and direct inter-
faces to popular
mini-computers.

The Adage
Advantage
For over a dec-
ade Adage sys-
tems have been

helping customers in industries
including aerospace, automo-
tive, heavy machinery and
petroleum, solve their most
complex graphics problems.
These include applications such
as CAD/CAM, command and
control, simulation, and data
analysis.

To learn how Adage can
help you, call (617) 783-1100.

INTERACTIVE COMPUTER GRAPHICS WORLDWIDE

U.S.: 1079 Commonwealth Ave, * Boston, MA 02215
(617) 783-1100 » TWX 710-330-0141

Europe: Markstrasse 9, 3308 Koenigslutter
am Elm, West Germany
Phone; 05353/1089, Telex 095528

CIRCLE NO. 32 ON INQUIRY CARD

MINI-MICRO SYSTEMS/March 1980



AT 100100
AN IR

|
| =
g ) I/III FLIAL LI
n vii ,l ’I/‘l’_l.l
I

[}
!

i

ISOLITE CIRCUIT AUTO-
MATICALLY TESTS EACH
BOARD IN SCOUT SYSTEM.

RED LIGHT SHOWS BOARD
BEING TESTED. IF LIGHT

IF LIGHT STAYS ON,
BOARD IS BAD.

USER REPLACES BAD BOARD WITH : |
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CAComputerAutomation NAKED MINI. Division
WHERE OEM'S COME FIRST.

I8k51 VON KARMANy TRVINE y CA 92753 PHONE {7LM) B33-B830 EXT. ufh
SCOUT AND TSOLLTE ARE TRADEMARKS OF COMPUTER AUTOMATION . INC

CIRCLE NO. 33 ON INQUIRY CARD

GOES OFF, BOARD IS GOOD.




e - — e e

“minichester”.
wordprocessor & data processor

e DEC LSI-11/2 processor
Double density floppy

e DEC compatible
V152 scope

® | efter-perfect printer

® Plus, ABC's quality
wordprocessing
data base
management
software

e Complete business
accounting software
available.

e D/\APUTERS INC.

@ FREE Training Trip to Lake Tahoe —
Including airfare, 5 nights accommmodations
and morning seminars with affernoons free to
appreciate Lake Tahoe activities . . .

All included in the purchase price of the

“minichester”

table-top wordprocessing system.

SEE US AT:
INTERFACE 80 - MIAMI BEACH
March 17-20

Convention Center, Booth 236
Miami Beach, Florida

DEALER INQUIRIES WELCOME ABC Computers Inc., PO Box 7529, Tahoe City, CA 95730  (916)583-5562
DEC, LSI-11/2, V152 are registered trademarks of Digital Equipment Corp. “minichester” is a frademark mputers Inc
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firm began to document how small
businesses accomplish their data
processing. The report, which costs
$495, also correlates vendor
equipment with applications, details
levels of programming expertise in
businesses surveyed and examines
user migration from vendor to
vendor. —Ronald Rosenberg

NET/ONE INTENDED FOR
OFFICE OF THE FUTURE

Widespread implementation of
the recently announced Net/One
local-area message-handling system
could be a major factor in solving
interface compatibility problems
that face office equipment vendors
in the huge “office-of-the-future”
market. And it promises to provide
in-house data communications
network designers with a vendor-
independent alternative to local

systems offered by long-haul
carriers, such as AT&T, Telenet and
Xerox Corp.

Net/One, the first product from
Ungermann-Bass, Inc., Santa
Clara, Calif., is the brainchild of
Zilog, Inc., cofounder Ralph
Ungermann and Charlie Bass,
former head of Zilog’s systems
division in Cupertino, Calif. The
system is aimed at sites planning to
use Xerox Corp.’s Ethernet local
system (MMS, February, p.53) or
the network unveiled last year by
Datapoint.

The office- or building-wide
network comprises a series of
Z80A-based communications nodes,
explains Bass, each equipped with
as many as 20 RS232 serial ports for
interfacing both intelligent and
nonintelligent office equipment,
word processors and in-house
computer systems. Like Ethernet
and the Datapoint concept, the
nodes are interconnected via
passive high-speed, serial coaxial
cable links.

But there the similarities end,
Bass says. “Systems intelligence
resides in each node, not in the
equipment attached to the nodes, as
is the case with Ethernet.” As a
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result, users can ship raw data from
one location to another and be sure
it arrives in compatible form, even
though two incompatible pieces of
hardware may be involved. “In the
case of intelligent devices, users can
add addressing,” Bass says. “Nodes
within the system will packetize and
de-packetize the data as required.”

Data can also be moved out of the
local environment, he goes on. Each
node will offer parallel 1/0 capability
for connection to M/F processors and
minicomputers. “As in the case of
equipment attached to serial ports,
Net/One can handle a number of
different communications protocols
and formats when transmission is to
a host processor,” he points out,
adding, “The nodes handle all error
detection and correction, message
retransmission and other overhead
chores.”

Net/One can also be linked to
specialized common carrier net-
works, such as those proposed by
AT&T, Telenet and to Xerox’ Xten
system. “Not only are we set up to
handle all vendors selling the
office-of-the-future market at the
applications end,” Bass maintains,
“but we're setting ourselves up as a
complement to these long-haul
networks.” Bass would not, howev-
er, label Net/One “an Ethernet-
compatible system,” preferring
instead to call it “an Ethernet-like
system.”

Ungermann-Bass, Inc., plans to
offer Net/One off-the-shelf to
sophisticated Fortune 500 end users
and has no plans to get into the
turnkey systems business with its
new package. “Net/One just plugs
in once coaxial links have been
strung through the office or
building,” Bass says. Ungermann-
Bass also plans to offer Net/One to
the OEM marketplace and potential-
ly to designers of process-control
and military systems.

Future plans call for the use of
unspecified 16-bit microprocessors,
a move made necessary by the
performance demands placed on the
Z80A. “We've pushed 8-bit technolo-

gy to the limit,” Bass says, “even
though the processors within each
node have been off-loaded as much
as possible to keep the number of
interrupts down.”

Net/One will cost around $1000
per port, with delivery to Beta test
sites scheduled for next quarter.

—John Trifari

ICL GETS A SECOND CHANCE
IN SMALL SYSTEM MARKET

The lucrative U.S. market for
small business computers lures
many FEuropean manufacturers,
who typically do not understand
how it works. Many show a naive
notion of technology and marketing,
and fail on their initial market
attack. Some, like England’s
International Computers, Ltd., get
a second chance.

From the start, ICL had a jump on
many of its European counterparts,
because it was able to buy its way
into the American market in 1976 by
acquiring marketing and manufac-
turing rights to Singer Business
Machines products. ICL enhanced
the memory and speed of the Singer
processors and added applications
software. The result: It sold 1200
System Ten model 220s worldwide
last year. A retail version was
marketed to several large users,
including Sears, Roebuck & Co.

But, saddled with a disorganized
American marketing force, and a
modest product by U.S. standards,
ICL managed to carve out only a
minimal market presence—o0.02
percent of the small computers sold
here, according to Dataquest. But
lately it appears to have made two
significant remedial steps to become
more competitive and stand out in
the crowd of vendors.

One step was to reorganize its
U.S. forces by establishing three
new divisions and hiring an
experienced marketing and sales
force. A company spokesman
estimates that 30 percent of the
marketing staff consists of ex-
Singer personnel.




Now that Infoton has changed its name to
there’s only one button to push for

We’re General Terminal Corpora-
tion. GTC, for short.

Over the past decade, as
Infoton Incorporated, we’ve come
a long way by pushing all the right
buttons for our customers.

In the decade ahead, as GTC,
we’ll be pushing even harder to be-
come the only connection you’ll ever
really need, in display terminals.

And we don’t have far to go.

Because we already have
extraordinary products like the

GT-101 and GT-400. Both right on
the button for quality, versatility and
reliability. Both with standard fea-
tures that’ll beat the options off their
competitors.

Because we already have the
capacity to deliver and service our
products anywhere in the world, at
push-button speed.

Because we’re now the one
and only display terminal manufac-
turer with major production and
service facilities on both U.S.

Coasts. So we can help you keep a
button on today’s ever-increasing
freight costs.

And because we’ve always
been willing to break away from
button-down thinking. To try new-
fangled innovations in the spirit of
old-fashioned service.

So if you'’re ready for all these
things today, and more to come in
the years ahead. .. you don’t have
far to go.

Just push the right button.
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T CLLLLLLELA LAY ,\"

General Terminal Corporation,
all your display terminal needs.

GT-400
ENGINEERING HIGHLIGHTS
* Z-80 microprocessor * Solid state * Z-80 microprocessor * Modular firmware
* Modular firmware ~ keyboard e« Block/character * Function keys (8
STANDARD FEATURES  Line drawing mode std. /24 option)
* Block mode character set OPTIONAL FEATURES * Modem cable/
* Dual intensity * Printer interface * Line drawing modem printer
* Reverse video  * ADM-3A mode character set cable
OPTIONAL FEATURES « Composite video * 2 odditional pages  * Hazeltine 2000
* 8-user program- output of display memory  emulation
mable function keys * 220 volt operation * Time sharing option

For more information on GTC products and services, call toll-free today. In California, dial =

800-432-7006; anywhere else in the United States, dial 800-854-6781. Ask for Barbara = ™
Worth. Or write Barbara Worth at General Terminal Corporation, 14831 Franklin Avenue, The r’ght button to pHSh.
Tustin CA 92680. We have offices throughout the world. In Canada, contact Lanpar Limited, . :

85 Torbay Road, Markham, Ontario, L3R 1G7. 416-495-9123. General Terminal Corporcnon
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Racal-Vadic
now has a Triple Modem
for remote terminal users too!

Racal-Vadic has really done it this time, Ma, with a With TRIPLE MODEMS at remote terminals AND
direct-connect originate-answer TRIPLE MODEM for central computer sites, users can now standardize on
remote terminal and computer users. Racal-Vadic and satisfy every switched network

It's a 212A, a 103 AND a VA3400 in a compact, low requirement from 0 to 1200 bps.
profile cabinet. Including the VA3400 at NO EXTRA The whole story is much too long to tell in this
COST is very important, Ma. There are over 50,000 letter, Ma. Better phone or write for complete details.

in operation. Also, both Racal-Vadic and Anderson
Jacobson have 1200 bps full duplex acoustic
couplers built
around the VA3400.
And major terminal
manufacturers are
incorporating
VA3400 modems
in their latest
equipment.

Your independent thinking son,

Uy gudie Spaham .

Racal-vadic Member IDCMA
222 Caspian Drive, BB@BE

Sunnyvale CA 94086 The Electronics Group
Tel: (408) 744-0810 « TWX: 910-339-9297

Racal-Vadic Regional Offices: West: (408) 744-1727 « East: (301) 459-7430 + Central:
(312) 932-9268 * Northeast: (617) 245-8790 * Southwest: (817) 277-2246

Available from these stocking reps...

Alabama: (800) 327-6600 + Alaska: (907) 344-1141 « Arizona: (602) 9477841 « California: S.F (408) 249-2491, L.A. (714) 635-7600, S.D. (714) 578-5760 » Canada: Calgary
(403) 243-2202, Montreal (514) 849-9491, Toronto (416) 6757500, Vancouver (604) 681-8136 « Colorado: (303) 779-3600 « Conn.: (203) 265-0215 + Dist. of Columbia: (301)
622-3535 + Florida: Ft. Lauderdale (800) 432-4480, Orlando (305) 423-7615, St. Petersburg (800) 432-4480 + Georgia: (800) 327-6600 « lllinois: (312) 255-4820 - Indiana: (317)
846-2591 + Kansas: (913) 362-2366 * Maryland: (301) 622-3535 + Mass.: (617) 245-8900 * Michigan: (313) 973-1133 * Minnesota: (612) 944-3515 + Missouri: (314) 821-3742
New Jersey: North (201) 445-5210, South (609) 779-0200 « New York: Binghampton (607) 785-9947, NY.C.(212) 695-4269, Rochester (716) 473-5720, Syracuse (315) 437-6666
N.Carolina: (800) 327-6600 + Ohio: Cleveland (216) 333-8375, Dayton (513) 859-3040 « Oregon: (503) 224-3145+ Penn.: East (609) 779-0200, West (412) 681-8609 + S. Carolina:
(800) 327-6600 « Texas: Austin (512) 451-0217, Dallas (214) 231-2573, Houston (713) 688-9971 « Utah: (801) 484-4496 » Wash.: (206) 763-2755 « Wisconsin: (414) 547-6637
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A second step was introducing product will be manufactured at the the 320 is software-compatible with
the model 8320—an upgraded former Singer plant in Utica, N.Y. earlier System Ten models, but adds

System Ten machine priced be-

Aimed at the growing market for a new feature: 60K bytes of

tween $35,000 and $100,000, stand-alone processing systems in semiconductor memory, expandable
depending on configuration. That small- and medium-sized companies, to 200K, replacing the ferrite core

on existing models. ICL also has
added peripherals and plans to
introduce a COBOL compiler later
this year.

The system, which competes
against the IBM System/34 and 38
and Univac BC/7, company officials

say, will be sold by about 40 dealers
nationwide. ICL also established its
own nationwide service organiza-
tion for the 320. In overlapping
regions, ICL's organization effec-
tively will replace TRW, which had
held the service contracts for 220
users.

“Our overall product-develop-
ment plan is to create a sequence of
upward-compatible computer sys-

The System Ten 320, incorporating 60K bytes of semiconductor memory, expandable to
200K bytes, represents ICL's first effort to compete in the U.S. small business computer

market.

tems behind the model 320, all using
basically the same software and
designed to provide an economic

PRINTRONIX + TEKTRONIX
the perfect match!

Now Tektronix Graphic CRT's can be happily wedded
to your Printronix printer/plotter — P150, P300 or P600.
TRILOG's efficient little matchmaker,
the Graphics Adapter Board — GAB for short - plugs right
into the spare card slot in your Printronix unit. In seconds
you'll get hard copies of the images from one or two
. Tektronix Graphic CRT’s while
retaining all the Printronix normal
printing/plotting functions. And
GAB'’s special switch-selectable
mode reduces the image size to
fit on 8" x 11" paper — for a
beautiful reflection of their
love's affection!
Contact your Printronix/TRILOG

distributor or call TRILOG direct
at (714) 549-4079.

TRILOG

17391 Murphy Avenue, Irvine, CA 92714
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Call or write for our free catalogue.

“Whitesmiths, Ltd.

Software for grownups.

(212) 799-1200
P O.B. 1132 Ansonia Station, N.Y., N.Y. 10023
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growth path for the user,” 1cL, Inc.,
president Richard Bright explains.

Despite its small market share,
ICL’s ambitions are to ship 150 units
its first year, according to a
spokesman from ICL’s newly formed
Distributive Systems Division in
Irving, Texas. It also plans to ship
35 to 40 units of its model 320 retail

spinoff, called the 810, which is
scheduled for introduction in May.
The 310 offers an upgrade path for
one-third of ICL’s current installed
base.

It remains to be seen whether 1CL
succeeds; not every foreign manu-
facturer gets a second chance.

—Lori Valigra

We Adapt to the
Latest Technology

The technology is changing and
so are we. Take full advantage of
the tape drive manufacturers latest
advances by using our magnetic
tape adapter to connect your Data
General computer to their formatted

tape drives. All major tape drive
manufacturers now offer formatted
tape drives and the combined costs
will probably be less than you are
currently paying for tape
subsystems.

FEATURES INCLUDE

e Fully software transparent
e Controls up to eight drives
e Less CPU power required

¢ Controls any speed drives

e Works with any DG or DG
Emulator Mini

e 800/1600 bpi

e One year warranty

The Model 22XX adapter with
cable and documentation, can be
delivered in 30 days from

o EIANDA

El BECTROMNCSORISTD..

2535 Via Palma Ave.+* Anaheim, CA 92801
Telephone: (714) 995-6552

CIRCLE NO. 38 ON INQUIRY CARD

54

IPL SYSTEMS IS
HERE TO STAY

Last year’s introduction of the
IBM 4300 temporarily dried up the
market for plug-compatible main-
frames (PCMs). But the 4300’s long
delivery times coupled with recent 5
to 7 percent price increases have
caused a PCM resurgence. One
manufacturer that survived, IPL
Systems, Inc., Waltham, Mass., is
gearing up its European marketing
efforts.

IPL Systems, Inc. president Stephen J.
Ippolito shows IPL 480/3 model introduc-
ed last spring as a response to the IBM
4300 series. The model is said to provide
faster instruction execution than the IBM
4341 and offer twice the memory capacity.

“The concept of the IBM-
compatible mainframe is as valid
today as ever, but it needs
stability,” says company president
Stephen J. Ippolito. To enhance its
market posture, the seven-year-old
company recently entered into a
five-year nonexclusive agreement
with Olivetti Computers of Rome, a
wholly owned subsidiary of Olivetti
Corp.

The agreement, which exceeds $5
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OurWildest Card Yet

A programmable 16-line multiplexer that
beats everything in its class*

PDP-11 users, we have another winner for you.
This time it’s DMAX/16", our new
programmable multiplexer for con
necting your PDP-11 to 16
asynchronous serial communi-
cations lines. DMAX/16
makes the most of the 11’s
DMA capabilities to estab-
lish computer overhead at a
level far below that of compet-
itive units like the DJ11 and
DZ11. It also offers software
compatibility with the DH11...
in one-fourth the space!

Now, for the first time, you
don’t need an expansion
box or special back
planes. DMAX/16
consists of two hex
boards which in-
stall easily into
standard SPC slots
and connect to the
current loop or EIA/RS-
232 panel by separate flat-
ribbon cable. As many as 16
units can be placed on a single
PDP-11 for a total of up to 256
lines. A DMUX/16" option allows
modem control for 16 channels.

DMAX /16 provides complete pro-
gram control of the lines, each of which
operates with several individually
programmable parameters, such as char-
acter length and number of stop bits. Parity
generation and detection are odd, even or none.
The operating mode is half duplex or full duplex.
Fifteen software programmable baud rates: 0 to 9600 baud —
plus 19,200 baud — and an external baud rate. Breaks may be
generated or detected on each line and the unit can echo received
characters without software intervention.

Play the wild card now. You’ll get top performance and a competitive
price advantage of at least $1000 along with immediate response to your

order. Write for details and find out why
we consider ourselves the leader among manu-
facturers of DEC enhancements. Able Computer,
1751 Langley Avenue, Irvine, California 92714.
(714) 979-7030. TWX 910-595-1729

Able, the computer experts

DEC and PDP-11 are registered trademarks
of Digital Equipment Corpordtiun

*You wlll save half your bandwidth or run at twice the speed! Able does it agam'
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If youre an OEM or system builder, no
doubt you've been subjected to the 8-inch Win-
chester hustle.

Well, Century Data thinks it's time to rack up
the facts and lay them on the table.

First off, the 14-inch Winchester is rebounding.
Just as predicted. And Century's new Marksman
disk is the perfect example.

Sure 8-inch drives will be available some day.
But can you afford to wait?

Today, the need for more storage and less cost
is forcing many companies to go Winchester. And
we think your best shot is our Marksman drive.

Marksman is the no-risk disk with enormous
expandability and optional built-in intelligence. It's
also one you can get today.

Built-in intelligence means you won't get
behind your competition by spending months
designing, testing and debugging your own disk
controller We've already done most of the work.
You're up and running in days, not months.

Built-in growth means you won't have to start
over when your applications increase. Marksman
comes in 10, 20, and 40 MB models, and a lot more
to come soon.

For more flexibility, Century offers everything
from a 2} MB Diablo cartridge disk to the 600 MB
removable-pack Trident — with lots of mixed and
fixed storage in between.

So if you can't afford to get behind, call Century
Data, a Xerox Company specializing in mass
storage for over 11 years. Our early delivery will put
you ahead. Our advanced technology will keep
you there. "D

Century Data Systems,
1270 North Kraemer Blvd.
Anaheim, CA 92806
Phone: (714) 632-7500

Century Data Systems

A Xerox Company
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WINGHESTER

FOR COMPANIES THAT
GAN'T AFFORD TO
GET BEHIND.




million in initial purchase volume,
according to Ippolito, “immediately
doubles the potential PCM market
we can address.”

Olivetti will market and service
IPL’s 480 series, intended as
replacements for medium-scale 1BM
370, 303X and 4300 products. IPL
will continue to manufacture the 480

series in Waltham, Mass., while
Control Data Corp. will maintain
U.S. and Canadian marketing.

IPL is trying to prove itself
financially and technologically able
to weather the once-shaky PpcMm
market. Despite that market’s
decline during the first half of 1979
following the 4300 announcement,

Users who want to link PDP-
11s onto public or private net-
works, or to enhance existing
systems, now have a new cost-
effective approach. It involves
the transfer of time-consuming
protocol processing from the
PDP-11 onto a microprocessor
system, thereby freeing the
PDP-11 for tasks it does better.

Associated Computer Con-
sultants has developed hard-
ware for just such a system. As
important, though, is ACC'’s
network turnkey software, cur-
rently being written and tested
for X.25, 2780 and other
protocols.

The system is a UNIBUS mi-
cro channel called the UMC. It
is designed around the power-
ful Z80 microprocessor. The
UMC supports asynchronous
as well as synchronous byte
and bit oriented protocols. De-
pending on protocol complexi-
ty, data transfer rates can be as
high as 880 Kbaud.

The basic UMC Processor

(805) 963-8801.

PDP-11
NETWORK LINK

ASSOCIATED COMPUTER CONSULTANTS

228 EAST COTA STREET, DEPT. L, SANTA BARBARA, CA 93101.

TWX 910 334-4907.

PDP and UNIBUS are registered trademarks of Digital Equipment Corp. Z-80 is a trademark of Zilog, Inc

The UMC Processor Board.

Board has two full-duplex serial
lines. For extra lines, one or
more Serial Line Expansion
Boards can be added at any
time. Each board provides up to
8 independent Z80 micropro-
cessors which serve up to 16
full-duplex lines. By adding
boards, entire terminal concen-
trator systems can be as-
sembled, supporting more than
100 low-baud-rate lines, all con-
trolled by a single Processor
Board, yet representing only a
single load to the PDP-11 UNI-
BUS.

For further details about how
the UMC can serve your net-
work needs, contact ACC.
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IPL was able to increase its annual
revenues by about 20 percent to
more than $12 million by year’s end.
The company, which has been
profitable since it began volume
shipments in June, 1977, was able to
increase its staff from 80 to 150 in
1978. It has no bank debt, and uses
it profits to support R & D.

Last spring, IPL responded to the
4300 introduction with its Model
480/3, said to provide faster
instruction execution than the 1BM
4341 and have twice the memory
capacity.

In addition to enhanced perform-
ance, the 480/3 also has shorter
delivery schedules in its favor. In
contrast, delivery delays as long as
three years plagued I1BM’s 4300,
says Ippolito. “Customers delayed
purchase decisions until they could
assess IBM’S announcement and
determine delivery dates,” he
explains. “Our market improved
dramatically around mid-year, when
IBM announced its 4300 delivery
schedules.” The company sold half
its total installed base of 130
systems during last year alone.

IPL’s R & D efforts have also paid
off. “We can react to what IBM
announces, which affects how our
machine survived,” Ippolito says,
adding, “We can keep pace with
IBM’s microcode tricks, and we're
the only company able to keep up.
We're a small company and can
move fast.”

Shipments of the IPL system to
Olivetti began last December.
Olivetti will begin to market the
system in Italy, and later extend
into Spain and the U.K.

—Lori Valigra

DOT-MATRIX LINE PRINTERS
SECURING A NICHE

Dot-matrix line printers, hybrid
products that combine the speed of
line printers with the printing
flexibility of dot matrix technology,
are carving a small but secure niche
for themselves in the medium-speed
(300-600 lpm) printer market—a
market now dominated by band
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- DATA
ANALYZER

Easily acquire
the data yvou need.

Select parallel state, parallel
timing, serial, or signature opera-
tion. Simply press the appropriate
key.

Choose synchronous or asyn-
chronous sampling. Use the clock
of the system under test or the 308’s
own internal clock. In either case,
sampling rates up to 20 MHz are
possible.

Enter the word you want to
use as a trigger to acquire data.
Other keys let you select an external
trigger and trigger delay.

Press “start” and you’re done.
Now, you can view the acquired
data in the format you want. Or,
store the data in the reference
memory by pressing the “store” key.
Other function keys allow you to
acquire new data and compare it
with the reference memory.

In each data acquisition mode, all meas-
urement parameters are displayed for your

convenience,

Minimuln
keystroking
with the new
308 Data
Analyzer from
Tektronix.

Of course, the 308 Data Analyzer
can do a lot more than we’ve
shown here. For example, there’s a
self-test routine at power-up, plus
seven diagnostics, to ensure accu-
rate results. And the 308 weighs
only 8 pounds (3.6 kg), for easy
portability.

For the full story, contact your local
Tektronix Field Office, or write us.

Tektronix
International, Inc.
European Marketing
Centre

Postbox 827

1180 AV Amstelveen
The Netherlands

Tektronix, Inc.

U.S. Marketing

PO. Box 1700
Beaverton, Oregon
97075

Phone:

(503) 644-0161
Telex: 910-467-8708
Cable: TEKTRONIX

Copyright (© 1979, Tektronix, Inc. All rights reserved. 843

Tektronix

COMMITTED TO EXCELLENCE

For immediate action, dial our toll free automatic answering service 1-800-547-1512

, PARALLEL P,
308 pATA ANALYZER

"ARALLEL ‘
TIMING  STATE  STATE

— 3




printers. Although dot-matrix line
printers cost as much as band
printers (between $2500 and $3500)
and have poorer print quality, they
are edging out band printers in
applications where graphics, over-
sized characters or foreign charac-
ters are necessary. Even band-
printer makers admit there is no

substitute for the dot-matrix line
printer in such applications.
Although dot-matrix line printers
have been sold since 1975, users
have been slow to accept the
technology. In fact, only three
companies—Printronix Inc., Tally
Corp. and Okidata Corp.—
manufacture dot-matrix line print-

Respon

sive Word Processing

Take OurWord For It. WORD-11.

WORD-11 is pow-
erful word processing.
Responsive power proven
in hundreds of installations in
major banks, universities and
Fortune 500 companies around (
the world. And it has demon-
strated a successful record of I
reliability and effectiveness. a

WORD-I11’s sophisticated
features provide a variety of
useful applications, including
text search and replace. User defined
keys. Comprehensive list processing.
Multiple dictionaries for spelling error
detection. User controlled hyphenation.
And, naturally, all the standard word
processing functions.

WORD-I1 is a mature, finely-tuned
word processing system that runs con-
currently with data processing. Instead
of detracting from EDP capabilities,
WORD-11 enhances the overall produc-

tivity of the system.

Specialists in digital turnkey systems
sales and software applications.

Yet, despite its power
and sophistication, WORD-11
is simple to learn and to operate.
It’s easy to use, even without
previous computer experience.

And most important,
WORD-11 is cost effective. Lower
in cost than most systems that
only offer word processing. De-
signed to run on Digital’s family
of minicomputers, WORD-11
supports up to 50 inexpensive
terminals and uses a wide range of high
speed and letter quality printers.

As a Digital OEM, DPD provides
turnkey solutions for both word process-
ing and data processing applications.
Call us today for more information
on WORD-11, or for a system configura-
tion to meet your needs. Or contact
our overseas distributors.

Data Processing Design, Inc.,

181 W. Orangethorpe Ave., Suite F,
Placentia, CA 92670. (714) 993-4160.

Data Processing Design, Inc.

Management Information Services PTY. LTD.
Melbourne, Australia

Jenson LTD.
Bristol, England

Systime LTD.
Leeds, England

Network Computer Services PTY. LTD.
Sydney, Australia
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ers. Officials at all three attribute
user reluctance to IBM Corp.’s
acceptance of band printer technolo-
gy. “IBM has set a precedent for
using fully formed characters with
high-speed printers,” says Robert
Nichols, product manager for
Tally’s dot-matrix line printer.
However, he points out that his
company’s printer uses a 7 X 8 dot
matrix, which produces a denser dot
pattern than does the 5 X 7 matrix

Fig. 1. Printronix’s P300 dot matrix line
printer.

used by most matrix printers. “The
dots tend to overlap so that it comes
close to fully formed characters,” he
says. Nichols also notes that band
printers slow down when they use
upper- and lower-case character
bands or print more than 64
characters per line. This happens
because band printers must access
characters sequentially and scan
mechanically.

Dot-matrix line printers, on the
other hand, print a row of dots at a
time by moving the paper to form
characters. Mel Posen, senior vice
president at Printronix, says that
the dot matrix is controlled
electronically. “Our printer stores
160 characters, such as upper and
lower case or Japanese characters,”
Posen adds.
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Applying your
HP-IB solutions.

Having purchased an IEEE-488-
compatible instrument or device
is only the first step toward
solving your data acquisition
and control problem.

The trend is clear! More and
more people are beginning to
reap the advantages of multi-
functional “smart” instruments
(those containing microprocessors)

Bus (HP-IB— HP’s trend-setting
implementation of the IEEE-488-
1978 bus standard), users can now
obtain more results, faster, and
with a greater accuracy than ever
dreamed of just a decade ago.
Whether the user has an
HP1000 computer system or one of
the HP9800-Series desktop com-
puters, only one I/O interface card
and driver is required to operate
up to 14 instruments and devices at
a time. Multiply this by the total
1/0 capacity of the computer and a
user can literally manage many
dozens of instruments with just
one controller.

to monitor, analyze, and control
vital manufacturing and laboratory
operations.

And by linking many of these
instruments and devices together
with a Hewlett-Packard Interface

only reduces speed but increases
the chance of error.

Putting it all together

Because today’s multi-disciplined
engineer has the capability of
programming so many instruments
at the same time using one com-
puter, the complexity of putting
together such a system goes up
almost exponentially.

Hewlett-Packard, recognizing
the user’s problem of applying the
HP-IB technique successfully, has
developed a basic procedural
method that can be adopted for the
HP-IB controller

and its many
attachments.

« Cover

A view of an instrument to computer con-
nection using Hewlett-Packard’s Interface Bus
(HP-IB). Up to 14 instruments can be con-
nected to one computer interface card.

62

In the past, without HP-IB,

a user would have to connect each
instrument to a separate I/O card
and software driver in order to
operate from a computer.

If many instruments were
required, the user would usually
have to buy another computer. This,
however, presented the problem of
coordinating the results of two or
more instrument-controlling
computers —a dilemma that not

To assist the user in building
an effective HP1000-controlled
HP-IB system based on this pro-
cedural method, Hewlett-Packard
has begun publishing a series
of Programming Guides in the form
of Application Notes. As such,
these Notes, which number twenty-
one to date, highlight the special
capabilities of both the controller
and the device or instrument slated
for system integration.

Hewlett Packard
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By following the careful pro-
cedures that are detailed in these
guides, the user can effectively
translate the thousands of hours
of HP applications-based expe-
rience into an optimized solution
to a particular problem.

With the consequent savings in
time, energy, and cost, the extra
reading is certainly well
worth the effort!

Catching

the right bus
The world of
the interface bus is a
dynamically changing one. Not
only are more instruments and
devices being marketed by HP and
other companies continually, but
the need to configure greater
numbers of them into the system,
sometimes over long distances,
adds to the complexity of managing
the system network.

With such a growing investment
in hardware, software, and firm-
ware, it’s important to know that
you'e getting more than just
IEEE-488 compatibility. Using
HP-IB means transforming a
theoretical concept into a working
reality.

At present, there are 119 dif-
ferent HP-IB compatible instru-
ments, devices, and computers
available from Hewlett-Packard
(over 500 products using the
IEEE-488 concept are now being
marketed by more than 150 manu-
facturers). In addition, HP offers
a bus system analyzer to diagnose
software and hardware problems

Computer Advances
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by examining the status of all bus
lines, and accessory modules to
connect limited or non-HP-IB
instrumentation to the network.

|DESIGNED FORI

SYSTEMS
HP-IB: Not just a standard
but a decade of experience

HP-IB is much more than just
HP’s implementation of IEEE
Standard 488. It reaches beyond
IEEE-488 to cover the operational
area as well as the mechanical,
electrical, and functional specifi-
cations. For example, HP-IB
systems incorporate a built-in, high
level I/0O language that saves you
the time and expense of writing
instrument software drivers and
configuring operating systems. It
means powerful interfacing

through a system in which a lot
of work has been done for you.

Ordering the guides
There are presently over 104
application notes prepared by HP
to help the user understand HP-IB-
compatible products. Of these, 21
deal directly with clarifying
program procedures and imple-
menting specific HP devices and
instruments for successful
HP-IB performance. Digital multi-
meters, counters, a voltmeter, a
spectrum analyzer, a power supply,
a digital clock, and a function
generator are among the many
devices described.

In Application Note 401-1, con-
figuration procedures are outlined
in checklist fashion. Example
application programs and utility
subroutines are written to clarify
concepts, give programming hints,
and minimize the task of repeatedly
writing the same software over and
over again. Other subjects covered
in detail include I/O performance,
system performance and overhead
calculations, processing of very fast
input, and optimization of measure-
ment sequences. AN 401-1 serves
as a general introduction, with the
remaining Programming Guides
dealing with the individual
products themselves.

Circle A on the reader reply card
to receive AN 401-1; for general
information on HP1000 systems,
9800-Series desktops, or HP-IB,
check B, C, or D, respectively.



The Matrix Machine

Designed to expand the computa-
tional powers of the HP1000
Model 45, the Vector Instruction
Set (VIS) consists of microcoded
CPU instructions that provide
efficient operation on matrices of
data. These computations are
essential for applications such as
structural analysis, three-
dimensional graphics, image
processing, statistical analysis,
linear programming, and elec-
tronic circuit simulation.
Manipulation of these large
multi-dimensional data arrays
usually requires that a company
purchase time on a mainframe, or
buy an expensive 32-bit computer.
With VIS, the Model 45 can be
called the matrix machine —the
fastest small computer solution to
many matrix operations today.

How it works

In most small computers, opera-
tions on large arrays of data are
executed in FORTRAN DO loops,
where each pair of numbers
(scalars) is fetched from memory
and combined according to a spe-
cific instruction (ADD, SUB-
TRACT, etc.).

The process is repeated for as
many additional pairs of numbers
as are needed to complete the
operation. With this method, the
overhead required to locate the

MAINFRAME CAPABILITY
IN THE HP1000 COMPUTER

Very large matrices can exceed the addressing
capabilities of a small computer; the machine
either cannot perform the application or must
resort to disc segmentation schemes, signifi-
cantly reducing performance.

The HP1000 with EMA and VIS over-
comes this limitation on small machines at a
fraction of the cost of a large mainframe. We
ran a matrix comparison text between the
HP1000 Model 45 and one of the fastest 32-bit
computers on the market. Here are the results:

MATRIX INVERSION

Matrix HP1000 32-bit
Size Model 45 computer
50x50 1.8sec 1.5sec
100x100 12.3sec 11.7 sec
200x200 105.0sec 92.0sec
400x400 690.0 sec 720.0 sec
Em—ETE

matrix elements can easily account
for 90% of the matrix computation
time.

The Vector Instruction Set greatly
reduces this overhead by acting
directly on entire data arrays
(vectors). While two scalars are
being operated on, the CPU fetches
the next pair from memory. This
process can reduce matrix computa-
tion time by as much as a factor
of ten.

A mainframe capability
Working with large matrices
efficiently requires access to blocks
of data larger than normally ad-
dressable in a small computer. For

example, a 400 x 400 matrix re-
quires 640,000 bytes of main
memory, a size most small comput-
ers cannot handle.

However, the HP Extended
Memory Area (EMA) feature of the
HP1000 system allows a program
to access up to 2 million bytes of
memory resident data without
special segmentation schemes.

The chart on this page shows
that the HP1000 Model 45 with
VIS and EMA can invert a 400 x
400 matrix in just 11% minutes.
That’s mainframe performance —at
a fraction of the cost. This model,
with EMA and VIS, is priced as low
as $46,000* For OEM and dedi-
cated applications, the F-Series
processor is available stand-alone
starting at $11,750%

To learn more about matrix
operations on the HP1000 F-Series,
check E on the reply card.

*U.S. A. domestic prices only

Computer Advances is written to
inform professionals of the latest
technical contributions from
Hewlett-Packard. You are invited
to receive issues at your place

of business or residence.

Write Bob Ingols, Editor
Computer Advances

19320 Pruneridge Ave.
Cupertino, CA 95014

HEWLETT
PACKARD

5953-0855D 3/80
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“Few people grasp the difference
between dot-matrix and band-type
line printers,” says Joseph Romas-
co, marketing vice president at
Okidata. However, he expects the
market to expand significantly in
the next year as more users discover
the advantages of dot-matrix line
printers. Andrew Roman, a market
analyst who follows the printer
market, agrees that “the blending
of matrix technology with line
technology has great potential.” He
attributes this to the versatility of
the technology, which can produce
multiple fonts, high-resolution
graphics at greater than 200 dots
per linear inch, as well as color
graphics. For example, he points to
a Printronix spin-off, Trilog, Inc.,
which combines the basic Printronix
line printer with a control board and
multicolor ribbons to produce color
graphics.

While 15,000 dot matrix units
were sold in 1979, Roman expects
that number to double during 1980.
He claims that OEMs are beginning
to notice dot-matrix line printers
and he believes that several more
companies will introduce dot-
matrix-based line printers next
year. “Most OEMs, system houses
and end users are not yet aware of
the benefits,” he says.

An end user that has discovered
the dot-matrix line printer is
Hughes Aircraft Co., which uses 14
Printronix printers in the factory to
generate vertical bar codes for
production control and oversized
characters for product identifica-
tion. “For us, the advantage of the
dot-matrix line printer is versatili-
ty,” says Norton Gillespie, an
industrial engineer at Hughes. “We
use a bar code reader to get
progress reports on parts through-
out the factory,” he says. Hughes
also uses the printers to do plots and
graphs. “The plotting isn’t as good
as with vector graphics, but it
makes a fair representation, which
is fine for the factory floor,”
Gillespie says.

While Gillespie lauds the lack of
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alignment problems with dot-
matrix printers, he finds them more
difficult than band printers to
maintain. “The dot hammers catch a
lot of abuse because of the number
of hits they have to make,” he says.
However, he points out that the
hammers are easy to replace.

D & 0 Leasing Co., a distributor of
drum, band and dot-matrix line
printers, prefers to sell the
dot-matrix kind. “We sell band

printers only because we can’t get
sufficient deliveries of dot-matrix
line printers,” says DeWayne Stark,

Fig. 2. Tally's T300 prints at 300 Ipm.

president of D & 0 Leasing. Stark
says that his company prefers the
dot-matrix type because of its
flexibility. “A line printer can’t do
fancy graphics,” he says, adding
that his lease customers need the
graphics capability.

For example, one customer
wanted a dot-matrix line printer so
that it could put a picture of its
product on shipping labels for easy
identification. Another customer
used a band printer for two years
until the government required them
to submit performance charts with
their reports. “At first they thought
they would have to hire a graphic
artist,” says Stark, “but with the
dot-matrix line printer, they were
able to write a program to intermix
graphies with print.”

Fig. 3. Okidata’'s Slimline series prints from
125 to 300 Ipm.

D & 0 Leasing also supplied
dot-matrix line printers to a hospital
that had been using a reducing
photocopy machine to reduce an
oversized printed page from a band
printer. When the hospital acquired
dot-matrix line printers, the same
job could be done with reduced print
size and a regular copy machine
without the reducing feature. “This
saved the hospital $1400 a month in
copy machine rental fees,” Stark
says.

He admits that there are a lot of
skeptics about dot-matrix technolo-
gy. “People want fully formed
characters and they don’t believe
that dot matrix is reliable. I was a
skeptie, too,” he says. But now he
believes dot-matrix printers are
easier to maintain and more reliable
than band printers. “We service
them. I know what it costs to
service and to buy spare parts. The
dot matrix is not a mechanical
nightmare. It has four to five times
fewer moving parts than the band
printer,” Stark says. He also
maintains that forms handling is
better with dot-matrix line printers.
“It moves paper as it prints so that
there is less chance of paper
jamming than with band printers.”

Spectrum Medical Systems, Inc.,
a $25 million-a-year Data General
Corp. OEM, sells Okidata dot-matrix
line printers with its Eclipse
350-based system. Spectrum Medi-
cal’'s field engineering manager,
Mark Miller, says his company uses
the Okidata printer because it is
stable, reliable and less noisy than
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Our Printer’s Strengt

re-inking rollers, and you've got an
for details. Ask for Bulletin 922A.

PRACTICAL

VPR

h Of Character
Is Enhanced By Its Self-Control

Don't let the low price tag fool you;
capabilities than any printer in its class. Its unique matrix impact
print head lets you program any desired character pitch. You can
print data or text, single-stroke or enhanced from 36 to 132
columns. And, print up to four copies without adjustment on stand-
ard 82" roll paper, fan-fold forms and labels.

AUTOMATION, INC.
Trap Falls Road, Shelton, Conn.06484/Tel:(203) 929-538

2 9

our DMTP-6 uP is stronger on

What's more, it packs a built-in controller that includes all needle
drivers and diagnostic routines, while providing a choice of interface
functions-parallel ASCII, RS-232C/I-Loop, or switch-selectable
baud rates from 110 to 1200. Now that's self-control worth having!
Add the continuing economy of a 10-million character life ribbon and

unbeatable buy. Call or write

L/

The DmC, 1500 operates asynchron-
ously at any speed up to 1200 lines per
minute, 80 characters per line, using
standard ASCII 64-character subset or
any 64-character code. Qualified,
documented, and nomenclatured to all
applicable Military specifications, the
1500 is compact, light-weight and sim-
ple to operate. Solid state electronics
and modular plug-in circuit boards pro-
vide a 30 minute MTTR and an MTBF of
more than 20,000 hours.

The DmC . 1500. The only printer you may
ever need.

Datametrics Corporation

7630 Gloria Avenue, Van Nuys,
California 91406 » (213)989-3840

INQUIRY CARD

band printers. Spectrum Medical
sold some 1000 printers with its
system last year. Miller says that
less than 20 percent of the systems
printer problems could be attribut-
ed to mechanical failures. Although
most of Spectrum Medical’s custom-
ers don’t need graphics, they do use
the expanded and half-sized
characters.

Band printer manufacturers are
naturally skeptical about the
dot-matrix line printer. “A dot-
matrix printer operating at 600 lpm
will prove less reliable than a
comparable band printer,” says
Dennis King, group manager of
product management at Dataprod-
ucts Corp.’s line printer division.
He concedes that dot-matrix line
printers do have some appeal
because of the graphics and font
flexibility. However, because the
prices of dot-matrix line printers
and band printers are so close, he
claims that dot-matrix line printers
will lose ground. “The dot-matrix
line printer market first came into
being because of its price advantage
over drum printers,” he says,
noting that dot-matrix printers
were 40-50 percent cheaper than
drum printers. “Now, band has
replaced drum.”

George Rea, Centronics Data
Computer Corp’s marketing vice
president, views the dot-matrix line
printer market as “a niche between
serial printers and fully formed
band printers.” Although he admits
that dot-matrix line printer manu-
facturers will grab some market
share from band printer makers, he
believes the share won’t be very
large. “We can provide more speed
with a serial matrix printer for half
the price of a dot-matrix line
printer,” he says. But once users
are ready to upgrade, he contends
that they will turn to a fully formed
character line printer. “It's tough to
go against the trend that IBM
started with band printers,” he
says. —Judith Hurwitz
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NOW
GET WHAT YOU
DONTPAY FOR.

0

Show me an IPS® 5000

O

Please send information

We earmed our reputation for quality by building printers
to work in factories. We earned our reputation for reliability by
delivering machines that work all day every day. We've now made
that same quality and reliability available in printers priced below
$1,000 in OEM quantities.

The IPS® 5000 features microprocessor logic, bi-directional =AY
prinfing, @ 96 ASCIl character sef in 9x9 matrix with full descenders, DATAROYAI_

expandable character capability, expandable buffer memory R ORPORMED

and a quiet cover —all standard. 235 Main Dunstable Road
The IPS® 5000 gives you more for less. Compare our features Nashua, New Hampshire 03061

and the look and feel of quality in an IPS* 5000 printer with any (603) 883-4157

other 150 cps printer. You won't find a better printer buy anywhere. %801 Fof(;ﬂ'.s ﬁ;’se%e

For more information, fill out the coupon or call your nearest [5‘1’?3’;02%4_6}1%6

Dataroyal office. 160 Centennial Way
Tustin, California 92680

DATAROYAL. YOU WON'T FIND A BETTER PRINTER. fgRESRES

CIRCLE NO. 45 ON INQUIRY CARD
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if the Shugart fits. ..

PRI,

If you've taken a shine to Shugart, remain unchanged.
youre in luck. What's more, Remex has solved

Specifying Shugart means youre also the dual-head media wear problem for
specifying Remex. Were your alternate good with a new, improved head and
source for fast, volume delivery. carriage assembly.

Remex single and dual-headed drives, So remember this: If the Shugart fits,
single or double density, are physically Remex fits, too.
and electrically compatible to Shugart Call today for more details or to get your
SAB50R/851R units. So you can switch over order rolling. Ex-Cell-O Corporation, Remex
to Remex without re-design. Division, 1733 East Alton Street, Irvine, CA

Our drives are also available packaged 92713. (714) 957-0039 TWX: 910-595-1715
two drives to a Remex subsystem, in the
head/density combination you specify and Ex-Cell-O Corporation
with their own dc power supply. The
subsystem includes rack-mountable guide R T
rails. Just slide it into your system, plug it in
and go. Even your operating manuals
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PEOPLE

NBI'S CARL CARMAN:
SEEKING NEW CHALLENGES

Company executives change jobs
for a variety of reasons. For Carl
Carman, one motive was a desire
for new challenges. “I enjoy the
challenge of maturing a new
industry,” says the former Data
General Corp. engineering vice
president, who recently moved to a
similar position at NBI, Inc., a
word-processing systems manufac-
turer based in Boulder, Colo.

The move to NBI had other
attractions for Carman, who was
recruited by NBI president Thomas
Kavanagh, an old friend and a
former Storage Technology Corp.
executive. For one, there was the
opportunity to return to Colorado,
where, before joining Data General,
he had worked as assistant to the
president of Storage Technology.
Also, Carman would be returning to
the stimulating shirt-sleeves atmo-
sphere of a small company—an
atmosphere that he had come to
miss at Data General. Perhaps most
importantly, NBI dangled an
irresistible financial lure—an op-
portunity to buy a substantial block
of shares in one of the hottest
companies in the burgeoning office
automation market, and to do so at a
bargain price.

The 43-year-old Carman evident-
ly thrives on challenges. At Data
General, he helped to transform a
bare-bones processor company into
a full-line systems manufacturer in
less than five years. At NBI, he faces
a similar task: to build a broad
product line that will enable the
$13.2 million-a-year company to
attain its goal of becoming “a major
independent supplier of word-
processing systems.”

At Data General, Carman played
a key role in its metamorphosis into
a vertically integrated systems
manufacturer. He was recruited
from Storage Technology, a leading
manufacturer of I1BM-compatible
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tape and disk drives, specifically for
his expertise in peripherals.

Carman’s contribution to DG’s
vertical integration drive is now
evident. When he joined DG in 1973,
the company was essentially a
processor manufacturer—most pe-
ripherals sold with its systems were
being supplied by outside manufac-
turers. When Carman left DG last
fall, the reverse was true. He is
particularly proud of the success of
DG's CRT terminal and disk drive
line, both developed under his
aegis. The Dasher terminal series,
he claims, has captured “by far and
away the majority of terminals
attached to DG machines.” The DG
disk line—the broadest in type
(cartridge, Winchester and pack)
and storage capacities (5M to 300M
bytes) in the minicomputer
industry—has been similarly suc-
cessful, acquiring about 85 percent
of the add-on market, according to
Carman.

Carman joins NBI at a pivotal
point in its history. Founded in 1973
by two former Storage Technology

executives, Kavanagh and James
May, among others, the privately
held company began to grow rapidly
two years ago, doubling its sales in
1978 and again last year. To gain
capital to maintain this high growth
rate, NBI went public for the first
time last December, with an initial
stock offering of 600,000 shares.

As an incentive to join NBI,
Carman was allowed to buy 12,000
shares at $4.85 per share shortly
before it went public. As this issue
went to press, NBI stock was selling
at about $38 a share—a sevenfold
paper gain for Carman, although he
is restricted from selling the shares
for two years.

NBI estimates its word-processing
system market share at five
percent—an impressive slice for a
small company that competes
against 1BM, Wang, Xerox, Lanier
Business Products and other
companies with substantially great-
er financial and marketing clout.
The company markets a single
product, the System 3000, which is
aimed at large text-processing

Carman regards himself as a systems man who understands both hardware and software.
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DELTA

L]

SAME DAY DELIVERY

ONSMALL

Delta is an airline run by professionals. Like
Customer Services Agent Terry L. Theiss.

Delta DASH (Delta Airlines
Special Handling) gives you same
day delivery if we receive your small
packages during normal business
hours. If your package arrives after
normal business hours, we will
deliver it the first thing next morn-
ing—generally no later than 10am.
And DASH serves over 80 citiesin

PACKAGES.

the United States plus San Juan.

Packages (up to 501bs.) are
accepted at airport ticket counters
up to 30 minutes before flight time.
Up to 60 minutes at cargo termi-
nals. Size limit is 90 inches: width +
length+height.

The airport-to-airport rate be-
tween any two of Delta’s domestic
citiesis $35 ($25 between Dallas/
Ft.Worth and Los Angeles or San
Diego or San Francisco). Pick-up
and delivery is available at extra
charge. Call (800) 638-7333, toll
free. (In Baltimore, 269-6393.)

You can ship via DASH be-
tween Delta cities in the U.S. and
Montreal, Nassau, Bermuda,
London, England and Frankfurt,
Germany. For full details, call your
local Delta cargo office.

DELTA IS READY WHEN YOU ARE'

GOOD CRT’S COME IN

SMALL PACKAGES

Who says a CRT terminal has to be big and bulky

to do agood job? At Ann Arbor Terminals,
we offer a full 15-inch screen and de-
tached keyboard as standard on all our
desktop terminals. And the case isonly
14" wide by 15" high by 13.6" deep.
We're known throughout the in-
dustry for our high quality and re-
liability. On top of this, we prob-

ably have the widest range of available optionsin the

field. Display formats from 256 to 4800 characters. Foreign
language character sets. Special command sets. Custom keyboards. Editing,

protected fields and block transmit.

Andifyourapplication doesn’tlenditselftoadesktop terminal, we offerdisplay

controllers (especially good in indu

strial environments) for use with free-

standing monitors. Or buy our terminal without the case and mount it in your

own console.

Sowhen the CRT s the focal pointof your system, why settle foralarge case and
small screen? You can have excellent readability without taking up a lot of room.

And get the features you need. Call

us for more information at Ann Arbor

Terminals, Inc., 6175 Jackson Road, Ann Arbor, Michigan 48103.

Tel: (313)663-8000. TWX: 810-223-6033.

ANN ARBOR e
patrerameye®yl | tive,” notes Carman.
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applications, such as the prepara-
tion of engineering manuals,
scientific papers and legal docu-
ments. The system is sophisti-
cated—and expensive at $13,900 to

$20,000. Moreover, it’s basically a
single-user system, although it
supports a second work station.

Carman sees the System 3000 as
ultimately becoming the basis for a

network of systems linked by

high-speed data communications
lines.

Carman’s immediate goal, howev-
ler, is to broaden the price and
performance range of NBI's product
line. “This will make NBI eligible for
'selection by a wider range of
customers,” Carman says. The
company’s biggest customer is the
federal government, which ac-
counts for 34 percent of NBI's
installed base. Carman plans to
expand the NBI product line both
downward and upward, adding less
expensive systems at the bottom
end and more powerful systems at
the top. For example, the company
reportedly intends to introduce a
hard-disk-based multiterminal sys-
tem in April.

The soft-spoken Carman consid-
ers himself “a systems man who
understands both hardware and
software,” a versatility needed at
NBI, where he expects to be more
involved with software than he was
at Data General. “The value added

here is primarily in software,”
Carman notes.
In building an engineering

organization at NBI, Carman plans
to emphasize a multidisciplinary
team approach instead of having
separate software and hardware
| groups as at Data General. Carman
| believes that such an approach is
| more productive because it avoids
' the conflicts that typically arise
| when hardware and software teams
operate independently. “Conflict
resolution always mnonproduc-

is

—Paul Kinnucan

MINI-MICRO SYSTEMS/March 1980



The 1980’s are here! The decade of
the personal computer has arrived, and
BYTE has made it happen! BYTE —
the small systems journal devoted to
personal computers — has helped usher
in the new era. Leading the personal
computer revolution, which is already
transforming home and personal life, are
BYTE’s 160,000 enthusiastic readers.
Their enthusiasm has made BYTE the
largest computer magazine in the world!

To be knowledgeable in the 1980’s
you need fo know how to use personal
computers. BYTE is your personal
guide to the new era. BYTE tells you
how to build, buy, and use computers
for fun, practical purposes, and profit.
With help from BYTE, you can experi-
ment right in your own home with

BUTE

the small systems journal
A McGRAW-HILL PUBLICATION

g |

a3

i
L
L
L
L
L
L
L

graphics, word processing, computer
music, speech synthesizers, simulations,
robotics, personal data base manage-
ment, business computing — and
hundreds of other fascinating hardware
and software applications.

Resolve now to expand your
computer knowledge. Subscribe to BY TE!

Fillin and mail the coupon foday. Read your first copy of BYTE. Ifi Call us toll-free
is evenvthing you expected. honor our invoice. If it isn't, just write

*Cancel” on the invoice and mail it back. You won't be billed and

the first issue is yours at no charge - -

-----------------------------1

F
g BYTE Subscription Dept. P.O. Box 590 Martinsville, NJ 08836 i
g Please enter my subscription for: N |
[ One year $18 (12 issues) Two vears $32 Three years $46 :; |
1 21
I Check enclosed entitles me to 13 issues for price of 12 (North America only) = 1
l Bill Visa Bill Master Charge Bill me (North America only) % l
B CardNumber ~ Expiration f i
f z 1
[ ] Signature Name (please print) TI
J —.
l  Addes Bl
1 .. 87 =1
i City State/Province/Country  Code A [
] Foreign Rates (To expedite service, please remit in U.S. Funds) é ]
Canada or Mexico  [[] One year $20 [] Two vears $36 [] Three years $52 @
| , ]
Europe. one vear (air delivered) $32
1 : I
All other countries, one year (surface delivered) $32. Air delivery available on request 7730
. ————
BYTE Publications, Inc. 1980

CIRCLE NO. 49 ON INQUIRY CARD



THE MOST POWERFUL MEMBER OF THE TEC FAMILY

THE SERIES 570 PROVIDES POWERFUL, LOW COST, AND RE-
LIABLE SMART CRT TERMINALS WITH MANY FEATURES NOT
FOUND IN MOST OTHER TERMINAL.

SERIE ~ THE 570 OFFERS ALL OF THE POPULAR FEATURES AND OFFERS
m“ . 1 OR 2 EXTRA PAGES OF MEMORY, BUFFERED OR NON-

BUFFERED HARD COPY ADAPTER, LIGHT PEN, ATTACHED OR
ETACHED KEYBOARD, AUXILIARY DIAGNOSTIC TEST UNIT

L

OFFERS:

e POWER

e PRICE
o RELIABILITY

FEATURES

® UPPER / LOWER CASE

80 CHARACTERS X 25 LINES

FULL EDITING CAPABILITIES

FLEXIBLE DISPLAY ATTRIBUTE CAPABILITIES

BUFFERED AND CONVERSATIONAL OPERATION

EASILY SELECTED DATA COMMUNICATIONS SPEEDS — UP TO 19.2K BAUD

STATE-OF-THE-ART TECHNOLOGY INCORPORATING MICROPROCESSOR AND

LSI DESIGN CONCEPTS

CODE COMPATIBILITY WITH TEC MODELS 501 /502 /511 /512 PROVIDES EASY MEANS TO

UPGRADE EXISTING SYSTEMS

® OPTIONAL — LIGHT PEN, AUXILIARY DIAGNOSTIC TEST UNIT, BUFFERED OR NON-
BUFFERED HCA, ATTACHED OR DETACHED KEYBOARD WITH OR WITHOUT NUMERIC KEY
PAD, AND 1 0OR 2 EXTRA PAGES OF MEMORY

® AND MUCH MORE

TEC ALSO CUSTOM TAILORS TO YOUR EXACT REQUIREMENTS
“THE FIRST INDEPENDENT COMMERCIAL CRT TERMINAL MANUFACTURER”"
TEC, Incorporated
2727 N. FAIRVIEW AVE., TUCSON, ARIZONA USA 85705 (602) 792-2230 TWX 910-952-1377 TELEX 16-5540

¢ BOSTON (617) 879-6886 e DALLAS (214) 436-3416 e SAN FRANCISCO (408) 374-2660
® CHICAGO (312) 655-1060 e MINNEAPOLIS (612) 941-1120 e WEST PALM BEACH (305) 684-1604

TEC International, Inc.
EUROPEAN SALES OFFICE: AVENUE LOUISE 148—BOX 6, BRUSSELS, BELGIUM (02) 649-8154 TLX 846-63553
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PRODUCT FOCUS

DECNET’S PHASE IIl EXPANDS
COMMUNICATIONS CAPABILITIES

Large end users, notably banks,
insurance companies, government
agencies and broad-based scientific
research laboratories, are looking to
tie their minicomputers and
peripherals together to form data
communications networks. They
want computers to talk to each
other as well as to tie into a
mainframe over the fewest possible
telephone lines.

Many computer vendors are
trying to meet these needs by
offering computer-to-computer
communications tied to X.25
packet-switching systems, such as
Telenet and Tymnet public packet
networks. One exception is Digital
Equipment Corp., which spurned
X.25 until recently, but now admits
to plans to introduce a product later
this year.

Instead, DEC is focusing on
expanding DECnet, its once-troubled
networking software, with a series
of new capabilities: multidrop lines
permitting six to eight remote or
slave systems to communicate over

a single line, message routing
through intermediate nodes and
centralized or distributed network
management. They are part of
DECnet Phase III and are available
under RSX-11M-Plus, RSX-11M and
RSX-11S real-time operating sys-
tems.

Within the next 24 months, other
DEC operating systems will use
Phase 111 capabilities, which are
part of DEC’s underlying strategy to
sell more hardware. Now each
network can expand from the
current average of four to five nodes
(computers) to 20 to 30 nodes—a
fivefold increase. In the last four
years, DEC has installed about 2000
nodes among 500 customers.

Phase 111 will appeal to existing
users seeking to expand beyond the
point-to-point communications of-
fered under Phase II two years ago.
Multidrop capabilities, for example,
reduce the need for dedicated lines
but require polling overhead. DEC
claims that each Phase III node
requires about 12K words of
memory. Still, users with nodes in
various parts of the country will
save on tariff costs because of more
efficient use of fewer lines. DEC

expects commercial and savings
banks with automatic teller termi-
nals, for example, to be among the
users of the multipoint communica-
tions.

Another feature of Phase 111 is the
ability to send messages from one
network node to another through
intermediate nodes. Each node
maintains a routing table for the
entire network. Where more than
one path exists between the source
of the data and destination nodes,
the network automatically chooses
the least-expensive path, according
to line values assigned Ly the
network manager. This capability is
designed to increase network
reliability and reduce data-
communication costs. Moreover, it
is transparent to the user, notes
Stephan Johnson, DECnet product
manager. “The software chooses the
least costly path through the
network, and also provides alterna-

tive routes if the line is
interrupted,” he says.
Network management under

Phase 111 allows monitoring of all
nodes for communication loads,
error rates, line conditions and
status of all points in the network.

DATA .
SOURCE |
NODE

(computer)

2

DATA COMMUNICATION
COST VALUE: 7
INTERMEDIATE
NODE
(U]

INTERMEDIATE NODE

INTERMEDIATE NODE

DATA
SOURCE
NODE

RECEIVING
DATA
NODE

INTERMEDIATE
NODE
()

RECEIVING
D DATA
NODE

(line broken)

DATA COMMUNICATION
COST VALUE: 12

Figure 1. DECnet Phase |l uses adaptive path routing to find the
least expensive communications path between the data source
computer and the receiving data node A, and to find an alternate
route when the main line between these points is interrupted. In
diagram |, the most cost-effective path between nodes A and D is

repaired.

through C. If the communication line between nodes C and D is
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broken, as in diagram I, the message from A would go to node C,
then to node B and finally to the receiving data node D. However
more expensive this alternate route is, DEC officials say users would
rather pay more than lose time (and money) waiting for the line to be



In addition, terminal users at one
node can perform standard terminal
functions on any other node using
the same software, such as any
RSX-11 system.

License fees for the initial DECnet
releases are $5000 for DECnet-11M-
Plus, $3500 for DECnet-11M and
$1500 for DECnet-118. Deliveries of

the new software have begun,
according to a DEC spokesman.

The company also has introduced
an SNA emulator, which enables
RSX-11M users to directly access an
IBM 370 mainframe that supports an
SNA network. Known as the
RSX-11M/SNA protocol emulator, a
DEC user can perform transaction

™

PADLA™ — 2 full RS232C
channels on a single
half-board.
$600* (USA) Jj‘f,

200
¢

QALTA™ — 4 |ocal
communications

channels on a single
half-board. $675* (USA)
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PALM/PALS or multiplexer boards; PSDLA
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new Programmable
Synchronous Dual Line
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Line Printer Controllers,
Universal Clock with Power
. Fail/Auto Restart, and other
. modules also available.
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processing and data base manage-
ment within an SNA hierarchy using
16K to 24K bytes of resident
memory. A software license costs
$7000.

To the IBM mainframe, a PDP-11
system appears as a programmable
cluster controller that can maintain
as many as 61 concurrent,
interactive, logical connections or
“sessions” across four synchronous
lines with one or more programs in
the SNA host machine.

—Ronald Rosenberg

TOUCH TERMINAL PUTS DATA
AT USER’S FINGERTIPS

Businessmen, students and even
children who want data “at their
fingertips” may get their wish this
year in the form of a touch input
system that enables users to display
data simply by touching a location
on a CRT screen. The system comes
from Carroll Manufacturing Co., a
Champaign, Ill., engineering ven-
ture now in the startup phase.

The Carroll Touch Input system,
developed partially with technology
licensed from the University of
[llinois, incorporates a scanning
infrared-beam design that cmc
president Art Carroll says is
superior to other touch technolo-
gies. “Systems using surface-wave
acoustics—sonar—require a high
degree of calibration and generally
demand the use of a stylus rather
than a finger,” he maintains,
adding, “Conductive membrane
techniques, while simple and low
cost, are susceptible to contamina-
tion and oxidation, and require a

Art Carroll demonstrates touch-input
system, which is mounted behind bezel of
Datamedia terminal at right.
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Guard your margins
while you ring up sales.

Employees can press the right register keys and ...aportable, plug-in, UL-approved device that
still end up with costly mistakes. That's because stabilizes voltage, provides ultra-isolation to block
common electrical power disturbances can trick out noise, and offers the near-pure AC sine wave
electronic cash registers into accepting false data, that electronic cash registers and back-room data
misunderstanding real data, or forgetting all data. processors crave. A choice of sizes lets you match
These problems result from momentary surges your power needs economically.
and dips in power line voltage, low-energy/high- Learn about all of the protective features of Sola's
frequency interference known as “noise”, and the Micro/Minicomputer Regulator. For free literature,

all-too-familiar brownout. Now they can be solved contact Sola Electric, 1717 Busse Road, Elk Grove
easily with Sola’s Micro/Minicomputer Regulator Village, IL 60007. Phone (312) 439-2800.

The P Protect
e Power Protectors SOLA

50 YEARS 1930-1980
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OUR QUALITY
COMES IN QUANTITY.

89 ¢

OUR SIXTH COPY

THEIR SIXTH COPY

Many printers can give you good requires fewer moving parts,
print quality on a first copy.Thereal  eliminates most bearing surfaces,
challenge is to give you that same and employs simple hammer drive
quality, copy after copy, on multi- circuits. All of which means there’s
part forms. less to go wrong. And that's why
Obviously, most printers can’t.The  Printronix can give you a full one-year
further they get from the first copy,  warranty, not the 90-day warranty

the more their quality fades. But, typical of most other printers.

as you can see here, the quality of For more information on the
Printronix’ sixth copy continues sharp ~ complete line of Printronix printers,
and Clear. call: (714) 549-7700. Or write:

This superior quality is achieved & Printronix Inc.,
through a simple printing A o : 17421 Derian Ave.,
mechanism quite unlike any . P s ” A PO.BOX 19559,
other. It forms characters by : | Irvine, CA 92713.
printing one dot row at a time,
overlapping rows vertically and
horizontally, while maintaining
uniform hammer impact energy.
The result is unequalled print quality

and characters that appear solid. | RI NTRONIX

This same design approach also _— It's simple, to be reliable.

REGIONAL SALES OFFICES: WESTERN; 17421 Derian, PO. Box 19559, Irvine, CA 92713. CENTRAL; 414 Plaza Drive, Suite 106,
Westmont, IL 60559. SOUTHERN; 2220 Parklake Drive, Suite 180, Atlanta, GA 30345. EASTERN; 7% Harris Road, Nashua, NH 03060
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wire matrix between the viewer and
the terminal screen.”

The new system overcomes these
limitations, however, Carroll notes.
“Infrared LED emitters are mounted
on the left side and bottom of a
‘window frame’ surrounding the
CRT display,” he explains. “On the
opposite sides are a complementary
array of emitter detectors.”

The result is a grid of light beams
forming  hundreds of X-Yy
coordinates—or “touch points”"—
whose locations are transmitted to
the system’s host electronics. This
grid is mounted behind the front
bezel of a video terminal. - The
viewing area is then scanned
sequentially by pulsing: the LEDs
along each axis and detecting the
point at which the beam has been
broken by a viewer’s fingertip.

CMC builds LED frames, and uses
full intelligent CRTs, such as those
supplied by Datamedia, and
modifies them in house. Typically,
such a CRT would be programmed
with a set of “function areas”
analogous to its function Kkeys.
Thus, by touching a specific area, a
user requests a menu of available
programs, and by touching the area
around a program, he can pull the
required data. If his finger strays
and he loses his place, he can hit a
“clear” on the screen and start
again.,

Who will use the system? Carroll
feels that the device could interest
casual and first-time computer
users. “At the top of the list are
people who don’t know how to type
effectively,” he notes. This category
could include students, businessmen
and children. Other potential users
include those to whom a keyboard is
an impediment—a foreman on a
factory floor wearing work gloves or
a surgeon in an operating room, for
example. And those who haven't the
time to type—air traffic controllers,
for example—could also use the
system.

Touch systems based on Universi-
ty of Illinois technology and
marketed by Control Data Corp.
are being used for some educational
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applications under the University’s
Plato trademark, Carroll says. But
his version, based on patented
concepts in conjunction with the
University of Illinois license, will be
the first offered on an OEM basis.
The product has already generat-
ed some interest. “We've done
touch-point development work for a
number of small business system
suppliers,” Carroll says, “and we're
working to build up our volume.”
The company plans to ship almost
2000 units of various types this
year, at a price that will put a $1000
premium on the cost of a video
terminal. Says Carroll, “Our goal is
to build volume, so that the price
will come down to the $200 range.
This is the first production year for
touch terminals; next year the
market should take off.”-John Trifari

CUTTING COBOL DOWN
TO MICROCOMPUTER SIZE

Shrinking computer hardware to
microprocessor dimensions remains
a technological phenomenon. But
squeezing high-level language
compilers into 64K bytes of memory
or less has precluded using COBOL, a
memory-hungry language, in micro-
computers. Instead, BASIC has
become the predominant high-level
business language—one which
doesn’t have the worldwide recogni-
tion, the acceptance of ANSI
standards or as powerful a data
structure as does COBOL.

But now a British-based compa-
ny, Micro Focus, Ltd., has
“downsized” cOBOL for 8- and 16-bit
microcomputers requiring as little
as 32K bytes of resident memory for
a compiler. By using an interpreter
instead of a code-generative
solution, plus limiting the compiler
to a carefully pruned subset of ANSI
1974 standards, Micro Focus claims
its CIS COBOL can compile a 1000-line
program in less than 10 minutes.

“Our compiler operates much the
same way as the PASCAL compiler
developed at the University of
California at San Diego,” claims
Peter F. Hewitt, Micro Focus
marketing executive for the

company’s domestic operations in
Santa Clara, Calif. “Like the
compiler, intermediate code for an
imaginary machine similar in
function to the ‘P-code’ generated by
UCSD PASCAL is generated by our
compiler.” From that point on, he
continues, translation of this code
into the machine language of the
target microprocessor is done using
an interpreter—again just as at
ucsD. As a result, the company
claims its COBOL is machine-
independent and can be used on
small systems with little difficulty.
The coBOL is also portable
because the compiler itself is
written in ANSI-standard COBOL,
which allows it to be transferred to
a minicomputer or a mainframe. In
addition, the run-time system is
written in assembler language, and
an operating system interface
module ties the software together
with a specific operating system.
Still, there are trade-offs to
achieve compactness: CIS COBOL can
be used only on a single-CRT-
terminal system. But this limitation

Memory Map

Application
Program
CIS COBOL

Compller

Run Time
System

Interface Module ],

Operating
System

A memory map of CIS COBOL shows the
compiler, written in COBOL, is delivered in
“object” form, consisting of a subset of the
intermediate code. The run time system is
written in the assembler, and the interface is
the link to the operating ‘system, such as
CPIM.
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results more from microprocessor
hardware limitations than from the
software.

coBOL for microcomputer-based
small business systems is Micro
Focus’s only market. It is one that
will reach $25 million within the
next three years—$10 million in
software spent by CEMs and $15

million by end users, according to
Brian Reynolds, chairman of Micro
Focus, who formed the London-
based company three years ago with
an ICL Ltd. contract to develop
COBOL for an 8080 microprocessor
system.
“The image people have of COBOL
that it’s a huge, high-level

18

Just connect two wires
and print what you see

The Axiom EX-850 Video Printer is
uniquely different because it requires
absolutely no hardware or software
interface. Instead, it connects to the
standard video input of your CRT
terminal, video monitor or TV set. You
can even select normal or high resolu-
tion, and positive or negative image.
Because the EX-850 operates from

the video signal, it prints exactly what
you see on the screen. It handles a
news headline in Greek or a street
map of Tokyo just as easily as it prints
English alphanumerics and graphics.

No doubt about it, the EX-850 is
the ultimate in simplicity. The price is
amazingly low, too. Just $1250. Even
less in OEM quantities.

AXOMI

5932 San Fernando Road, Glendale, CA 91202

(213) 245-9244 -

TWX: 910-497-2283

CIRCLE NO. 54 ON INQUIRY CARD

80

| nication

language for data processing on IBM
equipment,” says Reynolds. “But it
doesn’t have to require a lot of
memory—that’s IBM’s implementa-
tion. We found you can do most
routines with far less memory.
Where 1BM needs 160K bytes for
compiler overhead, we can do it in
20K bytes, plus 10K for a run-time
interpreter.”

To capture a sizable share of the
microcomputer COBOL market,
Micro Focus offers a compact COBOL
with a 32K-byte compiler and a
standard version requiring 48K
bytes. Each includes full support for
random indexed and sequential
files, as well as interactive
debugging and full screen-handling
control. In addition, two utilities,
called Forms, permit on-line screen
layouts and eliminate the need to
write simple data and inquiry
programs.

The key difference between the
two compilers is that the compact
version has fewer verbs while the
larger cOBOL offers a full Level 2
usage of the interprogram commu-
facility and program
implementation. Both operate in
ready-to-run form for Intel 8080,
8085 or Zilog 780 microprocessors
running under the ISIS or CP/M
operating system, or a CP/M-
compatible operating system. They
also operate with Digital Equip-
ment Corp.’s LSI-11 microprocessor
using the RT-11 operating system.

Known as compact, interactive
and standard (CIS) COBOL, the
32K-byte version sells for $650; the
standard one is $850 under CP/M,
while RT-11 operating system
packages sell for $1200. Micro Focus
OEM accounts include Vector
Graphie, Onyx Systems, Inc., ABC
Computers and Intel, the latter sold
as part of its ISIS 11 development
software. Recently, the General
Services Administration granted
Micro Focus’s CIS COBOL certifica-
tion, making it qualified for use by
contractors supplying equipment
and software to government
agencies. —Ronald Rosenberg
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We’re Building
A Brand
New Computer
Company. . .

With A 10 Year
Track
Record.

Paul M. Davies
President,
POINT 4 Data
Corporation

You probably know us as We decided it’s high time we changed our
EDUCATIONAL DATA corporate identity to match the corporate
SYSTEMS, the company reality. After all, our hardware and soft-
that developed: ware products operate in thousands of
1 computer installations worldwide. We sell
® The POINT 4 supermini them in North and South America,
® The IRIS operating system Europe, Africa, Asia and Australia.
® The Mighty Mux multiplexer We are building a new corporate head-
* An integrated family of quarters and manufacturing facility in
DP/WP software _ Irvine, California, and we are preparing
* A reputation for supporting  to launch a series of new products to
our customers enhance the competitive position of our
POINT 4 system house customers. Watch

us grow!

POINT %}
wu’r
DATA CORPORAT'ON 1682 Langley Avenue / Irvine, California 92714 / (714) 556-4242

See us at Booth 1133, Office Automation Conference, Atlanta, March 3-7, 1980
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The best thing
about our
fop-of-the-line
printers is the

oftfom line...

the cost
-of ownership.

Performance is a function of design, not chance. Since cost/performance, as well as

durability, reliability and dependability are designed into every one of our computer line

printers, the cost of ownership becomes a significant benefit. In the long run or in the

short run, Data Printer Corp can save you money. For over a decade we've been building

top-of-the-line printers for the world’s leading OEM’s. Here’s a summary of our products:
The rugged, heavy-duty ChainTrain 1200 Series available in speeds from 430 to 1500LPM.
The pedestal-mounted Band Line 3000 Series with speeds ranging from 75 to 600LPM.
And the cabinet-enclosed Band Line 3001 Series offers line speeds from 190 to 1200LPM.

Whatever your high speed line printer requirement is, Data Printer Corp has a model

to meet your needs.

Data Printer/Performance. Plus.

Data Printer Corp, 99 Middlesex Street, Malden, MA 02148 Tel:(617)321-2400 TWX:710-348-0794
Regional Sales Offices: Clifton, New Jersey (201)777-0135 Santa Ana, California (714)557-6582
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INTERTEL WON'T STRAY
FROM NETWORK CONTROL

Most major data-communication
equipment firms—Codex Corp.,
Racal -Milgo and Paradyne, for
example—began as modem manu-
facturers and only recently moved
into network diagnostic and control
systems.

But unlike its competitors,
Intertel, Inc. changed directions
seven years ago to build the first
network-control system—a line of
communications equipment that
combines diagnostic capabilities,
modems and intelligent electronics
in one complementary system.

As a result, the Burlington,
Mass., company’s modem operation
took a backseat to network-control
systems, which last year accounted
for 80 percent of the privately held
company’s $14.9 million in sales,
rental and service revenues. OEM
and custom-developed printed-
circuit-card modems account for the
remaining 20 percent.

Although the modem business is
growing, the company remains
more committed to network control,
which will grow very rapidly,
according to company president and
founder Jerry L. Holsinger. More
large companies, he says, recognize
the need to troubleshoot data
communication problems and en-
sure that their networks are
running properly.

“We're at a point now in network
control where the computer
industry was 10 years ago,” he says,
predicting that Intertel will hit the
$100 million revenue mark in five
years.

His optimism is buoyed by
Intertel’s position as market leader
in the network-control field. Most of
its systems are used in transporta-

tion and banking, with such
customers as U.S. Air, TWA,
Eastern Airlines, Manufacturers
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President Jerry Holsinger, left, Tony Rotondo, vice presdient of OEM sales, center, and

Ralph Lowry, vice president of international and product manufacturing, review Intertel’s
OEM applications for standard and custom card modems.

Hanover Trust Co. of New York,
Federal Home Loan of Des Moines,
Sentry Insurance, Exxon and
Amtrak.

Each of these firms has between a
few hundred and a thousand remote
locations tied to a large mainframe.
Users rent or buy an Intertel
network-control system to monitor
and diagnose data communications
problems. The company’s systems
include the NCS 4000 and the
EMS-One, a third-generation system
that can control point-to-point,
multipoint or distributed networks.
It can also accommodate as many as
6400 drops at transmission speeds
from 1200 bps to 9600 bps. By
comparison, the company’s first
network-control device could handle
only 12 lines and 40 drops.

Intertel has dominated the
market over the years because it has
met no real competition. But that is
changing as larger modem makers
enter the network-control business.
“We see them coming along and
they're doing a good job of following
us,” quips Holsinger, adding, “We
also have more features on our
systems.” He is confident that,
despite its small size, Intertel can
meet the new rivalry because the
company is in excellent financial
health with no debt (last financing
was in 1971 for $600,000) and cash
liquidity approaching $5 million.

In addition, the company carries
its customers’ two- to five-year
leases, treating them, for account-

ing purposes, as sales. Above all,
the firm is very profitable, netting
an aftertax income of $2.36 million,
according to Holsinger.

Intertel’s management is short on
numbers but long on experience,
with top management averaging
four years with the company. It has
also expanded and hired two Codex
executives to steer Intertel to
greater growth in Europe, particu-
larly in England, the Scandinavian
countries and France. The company
hired Ralph Lowry as vice
president for both international and
product marketing after he had
spent six years as senior director of
modulator products at Codex.
Lowry, in turn, hired David Moore,
former Codex senior manager for
network products, as director of
Intertel marketing. Holsinger
expects Lowry and Moore to boost
the company’s overseas sales,
representing five to 10 percent of
the company’s earnings, to 25 to 30
percent within five years.

Yet, despite the company’s
success, it has had its share of
problems—with Seymour Rosen’s
nine-month-long presidency a major
one. Holsinger had spent a year
finding a successor, claiming that he
gave up the top post to “look
ahead,” because the company was
growing rapidly and he wanted to
do some long-range corporate
planning.

Recalling that period in late 1977
and early 1978, Holsinger says
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personality differences and dis-
agreements over the company’s
direction led to Rosen’s dismissal
and Holsinger’s resumption of the
presidency. During that period, the
company also had a high rate of
management turnover. “I was naive
to think I could sit in a corner for a
while,” Holsinger now says. “I hire
people now to work together and
provide guidance for the company.”

Another difficulty facing the
company is its modem base, which
has shrunk from 30 to 40 percent of
the company’s revenues to about 20
percent in less than four years. One
company official candidly admits
that standard end-user box modems
are “exceptional box devices,” and a
year and a half ahead of Intertel’s
designs. Still, Intertel finds the
custom card market very profit-
able, doubling its business in the
past six months and building a five-
person OEM marketing and engi-
neering staff.

A recent contract with Data
General Corp., estimated at $1
million, includes DG’s new family of
diagnostic display terminals. Inter-
tel, working with DG specifications,
developed a full-duplex modem that
automatically switches between
voice and data. This enables DG
commercial systems users to use a
dial-up service support center
through the new terminal. The
unit’s dual speeds and split
transmission at both ends allow
computer and data terminal
commands and conversation over a
concurrent voice link. Intertel is
also selling a similar device to the
OEM market.

Looking to the future, Holsinger
says the company will not stray
from the straight and narrow—
custom network-control systems
and OEM card modems. Further, he
plans to open sales offices in
Cincinnati, Detroit, Pittsburgh and
Charlotte, N.C. and to relocate the
company’s manufacturing plant and
executive offices from Burlington to
an 80,000-sq.-ft. building less than
20 miles away in Andover, Mass.
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Holsinger shakes his head at the
thought of following Paradyne into
the computer business with a
distributed-processing network sys-
tem, complete with software and
IBM communications (MMS, October,
1979, p. 20). Meanwhile, the com-
pany is doing R & D in packet-
switched network control, limited-
distance modem adaptors, dial-up

modems and options to the
company’s line. “I've got plenty of
opportunities right here,” says
Holsinger. —Ronald Rosenberg

DATA GENERAL RECOVERS
FROM PROFIT DECLINE

Field service, delivery and
production-realignment problems,
which decreased Data General
Corp.’s fourth-quarter 1979 earn-
ings for the first time in its 11-year
history, are being solved. According
to company president Edson
deCastro, “Our financial perform-
ance was below our expectations in
the fourth quarter.” He cites the
company’s field service revenues,
which spiraled from $13 to $20
million in that quarter last year as
the reason. In addition, the
company expanded its field service
force from 1000 to 1422.

Although deCastro recognizes
future field service as a “gold mine,”
the company is incurring high
expenses training technicians, who
earn full salaries for six to 12
months of learning. “If we are to
have a first-rate maintenance
it will cost us in

organization,

Data General’s deCastro: first-rate main-
tenance organization costs profits.

profits, but we’ll pay that price,”
says deCastro.

Despite these costs, the compa-
ny’s pretax profit margins for this
year’s first quarter climbed to 16.1
percent, up from 14.6 percent in the
quarter that ended last Sept. 29.
First-quarter net earnings were
$11.9 million, or $1.50 a share,
compared with $1.15 a share last
year. Revenues were $137.1 million.
DeCastro says full sales and service
revenues for the year would be
ahead of last year’s $506 million, but
he declines to forecast any figures.

DG also ran into problems in
manufacturing and stocking parts
‘when it accelerated production of
the Nova 4 minicomputer. The
company also realigned its produc-
tion facilities and renegotiated
semiconductor orders to accommo-
date the Nova 4, while cutting back
on other products, such as the
high-end Eclipse, to gain some
smaller vendors’ shares of the
market.

Despite these expenses, DG still
managed to cut delivery lead times
to three months. And revenues are
increased despite December’s
across-the-board increases of five
percent on the Nova 3—the first
price hikes the company has ever
made on a volume product. The high
cost of scarce electronic compo-
nents, espcially memories, for an
established product line, plus higher
manufacturing costs, necessitated
the increases, says deCastro. “Once
the computer design is frozen,” he
explains, “it is tough to make major
changes that will reduce costs.”

But the Nova 3 underwent
another change in November, 1978,
when its price dropped as much as
30 percent, just preceding the Nova
4’s introduction in February, 1979.
Single Nova 3D units, with 64K
bytes of MOS memory, for example,
sold for $20,800 before decreases. It
then was reduced to $15,500, and
now sells for $16,275. A company
spokesman said the price cut had no
connection with the Nova 4
introduction. —Lori Valigra
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concept display terminals
from Human Designed Systems

Our extensive applications capabilities

They're yours with concept 104, a low-priced terminal
with four full pages of memory — 96 80-character
lines, full windowing (multiple pages per window,
multiple windows per page), and extensive applications
capabilities including m Text Editing O Full set of local
editing functional capabilities O Printer interface O
Optional interface allows multiple CRTs to share one
printer O Up to four character sets m Data Entry and
Retrieval O Form generation O Protected fields O Field
transmission O Programmable function keys

® Business Graphics O Simplified form, bar chart and
graph generation O Continuous curve approximation O
Shading graphics.

These features plus a $1230 price (OEM quantity 75)
are just two of the reasons why the concept 7104 is the
industry’s top price-performing applications terminal.

And it's available for delivery in 30 days!

LOVED.
For all

' the right
reasons.

HDS

human designed systems,inc.
3700 Market Street O Philadelphia, PA 19104 0 215-382-5000

Now, a new sales office in California.

Boston — (617) 444-8132; New York City Area — Infocon: (516) 759-9276;
New York State — Naco Electronics: Syracuse (315) 699-2651, Rochester
(716) 223-4490; Delaware — Infocon: (302) 239-2942; Washington, DC—
International Systems Marketing: (301) 986-0773; Canada — Allcom Data Ltd
Ottawa (613) 226-2340, Montreal (514) 288-8784, CAIL Systems: Toronto
(416) 782-1151; Switzerland — Mitek AG: 0l 66 22 52

DISTRIBUTORSHIP INQUIRIES INVITED.

|
: HDS e 3700 Market Street e Philadelphia, PA 19104 B
§ !'m interested in the concept 104. [ |
I O Please call me. O Please send information. :
[ |
| Name :
: Title Phone i
§ Company 8
fi Address ) 1
[ ] i

City State 7 Vo B e

1 f
g O Tell me about your VT-52 terminal. |
1 O Tell me about your APL terminal. mmssso B

L--------------------
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STABILINE TV VS

RANSIENT VOLTAGE
O SUPERIOR ELECTRC

suppress the surge.

When voltage transients threaten
sensitive electronic equipment.

Voltage transients, or spikes, are both
unpredictable and very hazardous to
sensitive electronic equipment. What's
the solution? A new STABILINE® TVS
Transient Voltage Suppressor.

A STABILINE TVS effectively suppresses
voltage spikes and prevents costly
damage to medical equipment,
computers, word processors, electronic
instrumentation and other power
sensitive devices.

Six standard types are available with
current capabilities up to 60 amperes.
Response time is virtually instantaneous

and suppression of transients to 3000
volts occurs in the same manner regard-
less of where on the sine wave or in
which direction they are applied.
Absolute magnitude is not required
before attenuation occurs.

For product literature, or technical assis-
tance, contact your nearest Superior
Electric representative. Or, call us direct.
The Superior Electric Company, Bristol, CT
06010. (203) 582-9561.

@Superlor Electric

We want you to know.
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WE'VE ALWAYS OFFERED MORE
GRAPHICS SOLUTIONS.

With the addition of electrostat-
ics, CalComp has the broadest
line of plotters available from any
vendor, Whatever your applica-
tion demands — flatbed, beltbed,
continuous roll, computer output
to microfilm or electrostatic —
CalComp has a solution. And our \
sales representatives, graphics consultants
with years of experience, will make sure
it's the correct solution.

For plot previewing at an affordable

- For bigger jobs, there are
P six other precision drum plotters
to choose from. Including the
industry's largest, our new 1065,
with an extra-wide 72" drum that
plots at 30 ips.

For the best of high-end per-
formance, theres our 960 belt-
bed plotter. It delivers big 33" x
60" vertical plots. And nobody
handles computer graphics on a
grander scale. Our top-of-the-line

price, our sales representative will introduce flatbed plotters — the 7000 System — literally draw away

you to the new electrostatic printer/plotters. They're from the competition with a 43" x 59" plotting surface.

ideal for mapping, plot previewing, business charts and You also get a reliability guaranty you'd only expect

graphs and a host of other applications. And they func- from the graphics leader. All CalComp plotters are

tion as a fast line printer as well. covered by our unique one year warranty on parts and
Our representatives can help you select from a labor. And our graphics consultants are backed by 22

printer/plotter family that offers seven models, paper systems analysts and over 100 service representatives

widths of 11" and 22" and plotting resolutions of 100 in 35 cities — the most extensive service and support

and 200 dots per inch. Plus, there's a wide range of network in the plotter industry.

operational and application software available. So, if you're looking for a solution to your graphic
When your plotter application requires a high needs, call us today. We've got all the right answers.

degree of resolution or larger plots, our graphics

professionals will still have the answer. Take our com- @QG@@@Q

pact 1012 desk-top plotters for starters. You get crisp, California Computer Products, Inc.

clean 8%" x 11"or 11" x 17" size plots and the con- 2411 West La Palma, Anaheim, California 92801,

venience of Z-fold paper. Tel: (714) 821-2011 TWX: 910-591-1154.

Sales and Service Offices: Tempe, AZ (602) 894-9468. Orange, CA. (714) 639-3690, (213) 430-2104. Santa Clara, CA (408) 249-0936. Englewood, CO; (303) 770-1950, Norcrass, GA
(404) 448-4522 Rosemont, IL. (312) 696-1770. Shawnee Mission, KS' (913) 362-0707 Waltham, MA  (617) 890-0834 Rockville, MD/ Federal Accounts Manager, (301) 770-1464.
Southfield, MI. (313) 569-3123. Bloomington, MN. (612) 854-3448 ‘St Louis, MO (314) 968-4637 Union, N] (201) 686-7100 Fau‘port NY (716) 223-3820. Cleveland, OH (216) 3627280,
Dayton, OH. (513) 276-5247 Tulsa, OK: (918) 663 7392, Portland, OR: (503) 241-0974 Wayne, PA (215) 688:3405 Pittsburgh, PA' (412) 922-3430 Dallas, TX (214) 661-2326
Houston, TX: (713) 776-3276. Bellevue, WA (206) 747-9321. For international sales contact Cal IComp International, tel (714) 821-2011 or write : 2411 West La Palma, Anaheim, CA 92801
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Multiple Choice Memory

Intel’s new modular Series 90 system
with BXP bus lets OEMs build to suit.

Choose your capacity. Choose
your memory technology. Choose
your speed. Now you can choose
from a wide range of performance
features that precisely match your
product requirements—all with
a single memory system.

Intel’s Series 90 gives designers
a ready-made family of memory
modules and intelligent control-
lers that dramatically simplify and
speed-up OEM memory design.
Better yet, Series 90 eliminates the
cost of designing new memory
interface and control circuits for
each new system and each new
performance or density upgrade.

New bus standard for
memory systems

The key to Series 90’s design
flexibility is our BXP bus. It’s the
first bus standard made exclusively
for memory.systems, and it’s
designed to make interfacing easy.
Connect your system directly to
the BXP bus or use our standard
control interface.

Intel’s BXP architecture lets
you build to today’s customer
needs with flexibility for the
future. The BXP bus will accom-
modate vastly increased capacity,
including tomorrow’s higher
density memory technologies as
they arrive. And you won’t have
to redesign even then. Intel’s
BXP bus adds up to more efficient
memory system development and
an extended life cycle for your
entire product line.

MINI-MICRO SYSTEMS/March 1980

Performance to spare

Series 90 memory modules
incorporate Intel’s highest per-
formance semiconductor memory
components to give your systems
the competitive edge. Our static
memory modules use revolu-
tionary HMOS™* technology to
provide capacity from 32-64K
bytes each with 100ns cycle times.
Or build with Series 90 dynamic
memory modules for 128-256K
bytes and cycle speeds of 350ns.

Even better, our BXP bus allows
you to interleave modules or
combine both static and dynamic
memory in the same system.
However you configure, Series 90
lets you achieve the highest speeds
with no performance penalty.

Address up to 2 billion bytes

Series 90 gives you plenty of
memory for today’s applications—

plus wide open capacity for growth.

Our BXP bus can accommodate
word sizes from 16 to 80 bits plus
Error Checking and Correction.

[t can easily address up to sixteen
Series 90 memory modules for a
maximum capacity of 4 megabytes.
Entire Series 90 systems can be
daisy-chained for even greater
capacity.

Whether you're adding more
of today’s memory technology or
upgrading to higher density com-
ponents of the future, our BXP bus
stays with you. It has addressing
space already allotted for up
to 2 billion bytes.

ECC for unimpeachable
data integrity
A primary function of Series
90’s optional control interface is
our ECC feature. With single-bit
CIRCLE NO. 59 ON INQUIRY CARD

error correction and double-bit
error detection, it gives your system
the highest data integrity available.
The controller also supports an
optional error logger and display.

Control
Interface

(Optional)

1—

| |

Intel's Series 90 lets you design as many as
16 static and/or dynamic memory modules
totalling 4 Mbytes on the BXP bus. Connect
your system directly to the bus or use our
optional control interface.

1113
= =

Non-stop to market

Series 90 memory modules
and controllers are available now,
so you can start designing today.
For complete information, plus
our convenient Configuration
Guide, contact your local Intel
sales representative. Or write
Intel Corporation, Literature
Dept., 3065 Bowers Avenue,
Santa Clara, CA 95051,

*HMOS is an Intel patented process.

intal delivers.

Europe: Intel International, Brussels, Belgium, Telex 24814,
Far East: Intel Japan K.K., Telex 781-28426.
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TO EVERYONE WHO'S SAID,"OUR DATA NETWORK CAN'T

»

SUPPORT MORE COMPUTERS AND TERMINALS;

§ HOGWASH.

¢ DCASs statistical multi-
plexors/network proces-
sors give your terminal
users access to all host
computers located any-
where in your network.
And with our port con-
tention feature, more ter-
minals can be supported
with fewer expensive
computer ports. There
are a lot more advan-
tages to a DCA network
— write or call for our
brochure today.

Digital Communications
Associates, Inc., 135
Technology Park/Atlanta,
Norcross, GA 30092
404/448-1400.

deca
P

ENGINEERED
TO EXPAND

CIRCLE NO. 60 ON INQUIRY CARD

DCA announces new high-performance network processors

that lower data communications costs

A new conceptin datacormm networks will be intro-
duced at Interface '80.The DCA Series 300 statistical
multiplexor/network processor line is the foundation for a
range of products that can be upgraded with future tech-
nology. A unique “building block™ approach based on
DCA'’s proven Integrated Network Architecture (INA)
allows networks to grow either in size or performance —
or both. Thus, small networks can be configured without
paying for performance that would never be used. And by
the same token, any network — large or small — can have
"big network” features.

Modular Network Expansion. For networks that are
bound to grow, Series 300 continues a DCA tradition: high-
ly cost-effective modular expansion. The series supports
from 1to 127 trunk links so networks that begin small can
grow into the future. The new series is also completely
compatible with all existing INA network processors — the
current Series 100 line can even be upgraded in the field to
the Series 300 level!

Modular Performance. Common hardware is used ex-
tensively, and Series 300 actually achieves greater results
(10to 20 times the throughput of presently-available tech-
nology) with less hardware than ever before. This unique
growth-oriented architecture allows system performance
to be improved at very low cost and without obsoleting in-
vestments made in DCA components.

DCAs microprocessor-based processing modules
(PMs), for example, can be interchanged to achieve just
the level of performance that's needed for a particular net-

work. Because system programs are software loaded, the
same PMs can be used throughout the entire series. They
can be programmed and updated to perform any network-
ing function, yet since they are identical until programmed,
asingle PM acts as a spare for the entire series.

Advanced Features. Series 300 supports any asyn-
chronous and certain synchronous terminals, plus a
multitude of network protocols —including X.25. Series
300 offers a private network as a superior performing,
low-cost alternative to packet-switched networks. DCA's
exclusive protocol conversion modules will give terminal
users access to virtually any host computer. Extensive
self-diagnostic capabilities surpass anything currently on
the market.

Like other INA systems, Series 300 offers multipoint
multiplexing, error-free data transmission, port conten-
tion, host selection, and a multitude of other features that
reduce data communications costs.

Before you buy a network to meet today’s needs — check
out the network that's de-
signed to meet tomorrow’s

needs as well. See the new d::'
Series 300 network processors

atInterface '80 — or contact

DCA for complete details. el
Digital Communications A s o

Associates, Inc., 135 Tech-
nology Park/Atlanta, Norcross,
GA 30092. 404/448-1400.
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RO |
big boost from SOS

ORRIN MAHONEY, Hewlett-Packard Co.

Newest entry in Hewlett-Packard technical computer line
uses silicon-on-sapphire in distributed intelligence architecture

Computer manufacturers have long taken advantage
of new developments in semiconductor technology, and
Hewlett-Packard Co. is no exception. But in the case of
the Cupertino, Calif., minicomputer manufacturer, the
semiconductor technology that makes such a major

The HP-1000 L-series is hooked up to HP-IB instruments.

contribution to the new HP 1000 L series—CMOS on
sapphire—resides under the same corporate roof. The
L-series is the latest in H-P’s 1000 line of technical
computers, and is believed to be the first machine for
the technical and scientific market to use CM0S/S0S.
Earlier H-P computers for the commercial market,
the HP 300 and HP 3000 series 33, were the first
computers ever to successfully incorporate CMOS/SOS
circuits, with their inherently higher speed and lower
power consumption than conventional MOS or CMOS
(MmMs, December, 1978, p. 106). Now the L-series is

MINI-MICRO SYSTEMS/March 1980

taking advantage of H-P's proprietary CMOS/SOS
large-scale integration process in the form of two
custom processor chips.

The first of these is a single-chip CPU that performs
all the computational and control functions of the
L-series computer. The second is an intelligent 1/0
processor chip, which is contained on every L-series
interface board. These 1/0 processors handle all
input-output functions of the L-series computer,
supplying substantially improved 1/0 performance while
freeing the CPU to handle its computational and control
tasks.

This use of multiple processors leads to a “distributed
intelligence” architecture, which maintains its advan-
tages while achieving a high degree of compatibility
with the other members of the 1000 family. Compatibil-
ity is especially important to an OEM with a significant
software investment in a vendor’s product line.

A complete system processor

The heart of the L-series processor board is a
single-chip cM0S8/s0s CPU, which performs all arithme-
tic, logic and control functions, except for 1/0. Also
integrated into the CPU chip are a time base generator
and memory-protection capability, both critical func-
tions in any real-time software environment. The
L-series processor is contained on a single 6%- X 11-in.
printed circuit board. Besides the S0s CPU chip and its
support circuitry, the board, which costs $2250,
includes two 2K- X 8-bit ROMs containing a number of
system level functions. These functions are often
optional on other machines selling at the same price.

Functions include a variety of standard boot loaders,
which allow the L-series to boot up from hard- or
flexible-disk drives, a minicartridge or a plug-in PROM

91



Outboard /O processors relieve the
inboard CPU of the time-consuming
task of controlling I/O operations, giving
the L-series good I/O performance

and flexibility.

board. The ROMs also include a comprehensive self-test
compability, which executes upon power-up, and
virtual control panel firmware, which permits any AscI
terminal to act as a computer control panel with full
access to the machine’s internal registers. The virtual
control panel also allows remote access and diagnosis of
L-series computers via hard-wired or modem links.
Boot loaders and other capabilities, such as power
fail/auto-restart, are selected through simple rocker
switches mounted on the PC board.

Complementing the CPU board is a single memory
board containing 64K bytes of 16K RAM. Memory parity
checking is standard, and, during power failures,
memory can be maintained as much as an hour by a
simple plug-in battery board. oS also reduces the parts
count in the 1000 L from 337 in previous family
members to 65, enabling a lower price.

A look at the I/O processor

Besides the S0S CPU chip, L-series’ 1/0 performance is
enhanced through the use of another SOS processor on
each interface card. This 1/0 processor, a custom SOS
chip equal in complexity to the CPU chip, executes all
L-series 1/0 instructions and includes a built-in capabili-
ty for DMA operations. These outboard 1/0 processors
relieve the inboard CPU of the time-consuming task of
controlling operations, giving the L-series good 1/0
performance and flexibility.

There is also a chained DMA mode, in which several
DMA transfers on the same interface can be set up and

Model 9 includes one 1.2M-byte flexible-disk drive.

executed without interrupting the central processor
(See “How the L-series manages 1/0,” p. 92). Overall 1/0
bandwidth is greater than 2.7M bytes—compared to
earlier HP-1000 bandwidths of about 2.28M bytes per
second. In addition, several interface cards can run at a
2.2M-byte continuous rate. A full set of interfaces is
available, including an HP-IB interface (IEEE
488-1975/78)—the link to a wide range of peripherals
and instruments—an RS232/449 serial interface and a
16-bit parallel interface. A PROM storage module is also
available to provide as much as 64K bytes of off-line
nonvolatile storage for programs or data. Special cards
for the OEM include a breadboard interface with the 1/0
processor chip, and an analysis interface card providing
plug-in logic analyzer access to the L-series backplane.

Three ways to choose

The L-series is offered at three levels of integration.
For maximum packaging flexibility, a board-level
product includes a CPU and memory boards, each
contained on a 6%- X 11-in. PC board. Five- and 10-slot
card cages facilitate combination of standard L-series
interfaces with the cPu and memory. The board costs

L-series /0 processors handle all
I/0 functions with minimal cPU
interference. Setting up an I/0 transfer
under DMA is fast and simple. First,
the appropriate interface card is
selected by outputting the select code
of the appropriate interface card onto
the address bus. From there, it is
loaded into a “global register” that
resides in each /0 processor. Any
subsequent /0 instructions are
decoded and executed only by the
interface card whose select code—
determined by small rocker
switches—matches the global regis-
ter.

Only three pieces of information
usually are needed to initiate a DMA
transfer: a buffer address, a word
count and a configuration word. The

buffer address tells where the data will
be transferred to or from in memory.
The word count describes how much
data is to be transferred. The
configuration word specifies such
information as input or output, word or
byte transfers and status. This
information can be transmitted to the
interface in several ways. The
simplest method is to enter the three
control words in three registers in the
I/0 processor chip, which can be done
with a single instruction. Once the
information is there, a second
instruction will start the transfer. The
I/0 processor is in charge of all
handshaking with the peripheral
device. It transfers the information to
memory on a cycle-stealing basis,
interrupting the cpPu only when the

HOW THE L-SERIES MANAGES 1/0

transfer is complete.

Another way to set up the interface
card for a data transfer is to use the 1/0
processors’ “self-configuring” mode.
In this mode, the program tells the I1/0
processor where in memory the three
control words are located, and the 10P
configures itself for the transfer by
loading the information into its own
internal registers. The main advan-
tage of this approach is that the 0P
can check at the end of each transfer
to see if another transfer is desired
and configure itself to perform the
next operation. Thus, multiple pmA
transfers can be “chained” together,
further reducing cpPu interrupt pro-
cessing.
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The board-level version of the L-series contains a five-slot card
cage that facilitates combination of the standard L-series interfaces
wiith the CPU and memory.

$2250. The L-series is also available as a rack-
mountable computer containing a CPU, 64K bytes of
memory, a 10-slot card cage and a power supply in a
5%-in.-high package. The modular plug-in power
supply contains a built-in self-test capability and an LED
indicator, which tells the user that all voltages are up
and within their specified limits. The rack-mountable
version costs $4450.

Two fully integrated computer systems complete the
HP 1000 L-series line. The model 9, which costs $16,500,
comes with two 1.2M-byte flexible-disk drives. Model
10, which sells for $22,500, contains one flexible disk and
a new 12M-byte Winchester disk drive. Both systems
offer complete software support including HP’S RTE-L
real-time executive operating system, FORTRAN compil-
er and assembler. The systems also provide standard
hardware capabilities, including battery backup and
auto bootup. Most system peripherals, including disks,
are connected to the system via an HP-IB (IEEE
488-1978) standard interface. The use of this interface
standard for both peripherals and instruments gives
the L-series access to a broad line of flexible and hard
disks, printers and plotters.

Software and service

Software support for the L-series comes in the form
of RTE-L, a new member of HP’s family of real-time
executive operating systems, which is a real-time
multiprogramming system designed to take advantage
of the L-series’ 1/0 structure. Under DMA, the RTE-L
operating system performs all 1/0 transfers, improving
overall cCPU and 1/0 throughput. RTE-L offers a wide
range of configurations, from a small, memory-based
execute-only system to a full disk-based system with
on-line program development capability. RTE-L super-
vises execution of multiple, priority-ordered functions
in its real-time foreground area, while less time-critical
operations can share its swappable background pro-

. cessing segment: The software system supports
program development in FORTRAN-IV, BASIC and
assembler.

Many L-series users may want to develop programs

MINI-MICRO SYSTEMS/March 1980

on a larger system optimized for multistation program
preparation. This program development, including
RTE-L system generations, can be performed under
HP'S RTE-IVB multiterminal, multi-user operating
system on a larger HP-1000 computer. This software
compatibility also provides L-series users access to HP’'s
recently introduced PASCAL compiler. PASCAL is a
high-level, block-structured language known for its rich
data and control structures, ease of use and maintain-
ability. These features accelerate program design,
debugging and documentation.

Besides enhancing 1/0 operations, CM0S/S0S technolo-
gy also contributes to high reliability in the L-series in
two ways: The high circuit densities associated with oS
dramatically reduce the number of discrete compo-
nents, and the SOS process itself produces extremely
reliable chips. Complementing the basic reliability of
the product is a multilayered set of self-tests and

The L-series’ processor (top) and memory are each contained on a
6 3/s- x 11-in. PC board.

diagnostics, which combines with a simple plug-in
board approach to minimize system downtime.

One feature of the diagnostics package is a high-level
diagnostic design language (DDL), which provides a
BASIC-like interpreter with many high-level state-
ments, allowing a user to set up and compare buffers
and specific bit patterns. Assembly language routines
containing 1/0 instructions can be created and executed
on-line. DDL can be used by an OEM to speed the
development of special interfaces, or by a customer
engineer to track down difficult system level problems.
All L-series interface diagnostics are written in DDL.

Delivery times for the HP-1000 L-series are about
eight weeks. [
B e ]

Orrin Mahoney, currently product
manager for the HP-1000 L-series, has
worked at Hewlett-Packard Co.'s Data
Systems Division for 12 years.
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At the head table...

S uccessful data communications people know largest, most sophisticated data communications
exactly who to look for when they need systems...and in smaller systems on their way up.

equipment. Before they evaluate products they
evaluate manufacturers. They insist on a supplier
who has the integrity and the resources to fully
support his products. With a broad product range,
and the technical expertise to continually develop
and improve those products. That's why so many

of the leading data communication users name
Racal-Milgo as their first choice. And why you'll find
Racal-Milgo equipment in so many of the world’s

Raca I'M i 'gO - Racal-Milgo Information Systems, Inc. QQ@Q

In 1980, Racal-Milgo marks its 25th year.

Data communications has been a significant part of
the company’s business right from the beginning.
Today, that involvement has become a total
dedication toward providing a full range of reliable
products and systems. We think of every one of
our customers—large or small—as one of the

data communications leaders.
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We'll send you a portfolio of brochures to help
you evaluate our qualifications, and our products.
It brings you up to date on the latest selection

of Racal-Milgo equipment, including network
diagnostic controllers, microprocessor based and
LS| modems, special modems for short-haul
transmission and for loop systems, data security
products, and a line of data terminals.

For a prompt response, fill in and mail the coupon.

Racal-Milgo Information Systems, Inc.
8600 N.W. 41st Street, Miami, Florida 33166
Telephone (305) 592-8600 IBEMA
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Send me information on these Racal-Milgo products:

Network Diagnostic Controllers
Microprocessor Series Modems
Short Haul High-Speed Modems
Loop Modems

Name

Organization__

Address

City/State/Zip_________

2400 bps LS| Modems
Data Terminals

Data Encryption

All Products




MINICOMPUTER
DATA COMMUNICATIONS

-

This issue of Mini-Micro Systems in-
itiates a three-part series on the fun-
damentals of data communications
for minicomputer users. Each article
explains the function and operation of
certain types of data communication
equipment. Together, they form a com-
prehensive introduction intended for
persons with only minimal exposure to
this burgeoning field.

The opening article describes how
and why data communication in mini-
computer systems differs from data
communication in mainframe
systems, with particular emphasis on
the significance of communication
protocols. Embedded in that discus-
sion is an explanation of what
distinguishes synchronous from asyn-
chronous data transmission, and of
what constitutes a “dumb’ terminal.
The article continues with an examina-
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tion of how terminals are connected to
and communicate with computers,
then finishes with a thorough explana-
tion of modems. The modem section is
augmented by a related article in this
issue, “A primer on modems,” which
begins on p.111.

Next month, the series will discuss
what users can do to reduce the cost of
phone lines and modems when they
have many terminals connected to a
computer. The bulk of the article will be
devoted to describing and comparing
the various types of multiplexors that
are available. The final article, sched-
uled for the May issue, will examine
what can be done to reduce the cost of
computer ports and to optimize user
access in large or complex systems.

The series is taken from the notes
for Micom Systems, Inc.’s new
seminar, ‘“Data Communications for
Minicomputer Users.” Micom
manufactures microcomputer-based
hardware for data communications,
network optimization and network con-
trol. The seminar will be given in 40
cities in the U.S. and Canada, begin-
ning in September. The seminar
schedule may be obtained by writing to
Micom at 9551 Irondale Ave.,
Chatsworth, Calif., or by phoning (213)
882-6890.
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Basic
data communication
fechniques

ROGER L. EVANS, Micom Systems, Inc.

Surveying types of data terminals,
the terminal-to-computer connection, communication protocols and modems

Data communication is such a routine function of
every computer system that a user probably does not
give it much thought. And in a typical, small-scale
minicomputer installation with a few local terminals
directly connected to a CPU, there is little reason why
he should. Increasingly, however, minicomputers are
being linked in distributed processing networks or are
being accessed from remote terminals over telephone
lines. These applications pose problems that require an
understanding of data communication for their solution.

In this article, we discuss the basics of how
computers talk to each other and to data terminals,
including the use of modems and with particular
attention to communication requirements in minicom-

Computer

puter systems. The needs of minicomputer users are
often different from those of mainframe users, who
almost invariably employ polled terminal configura-
tions supported by special communication protocols.

The significance of a communication protocol

A communieation protocol is a set of rules governing
information flow in a communication system. These
rules define the block format, or “message envelope,”
which packages each message to be transmitted. This
envelope usually contains control characters to mark its
beginning and end, along with an address, so that
messages can be directed to selected terminals. The
envelope also usually includes a sequence number or

Fig. 1. A typical polled-terminal configuration. The computer supports a number of terminals on each of its ports. During the polling cycle, it
addresses each terminal on the line, in sequence, to exchange messages. This technique reduces line costs and helps ensure data integrity.
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Although relatively simple to implement,
asynchronous transmission is inefficient,
because 10 or 11 bits are necessary to
convey eight bits of data.

block-check character that enables the receiving
terminal to test the incoming message for errors.
Another part of the protocol defines how a terminal
acknowledges a message or, if the terminal detects an
error, how it requests retransmission.

A terminal that conforms to an error-checking
protocol operates error-free, because it can automati-
cally retransmit-on-error. And all communication
protocols enable terminals to be “multidropped,” either
individually or in clusters, with other terminals on a
single line, because they can be selectively addressed,
or “polled,” by the host computer (Fig. 1). A computer
polls its terminals by addressing each one on the line, in
sequence. When addressed, a terminal answers NAK if
it has nothing to transmit or ACK followed by its

Fig. 2. A typical “protocol-less” configuration using dumb terminals.
Because the computer cannot control the terminals, they must be on
separate lines.

message if it does. If a terminal fails to respond, the
computer polls the next one, and repeats this procedure
continuously. Using the polling cycle, the computer also
transmits messages to terminals. Typically, the ACK-
NAK protocol is employed here to ensure that the
messages were received correctly or to request a
retransmission.

Terminal polling requires three criteria to be

satisfied:

« Each terminal must be smart enough to have an
address and to respond when it reads that address
in a message.

« Each terminal must be buffered. Because line
access is at the computer’s discretion, a system is
efficient only if the message has been entered at the
terminal and is in a buffer ready for transmission
when the terminal is polled. The host computer
must have software to poll the terminal and to
support the terminals’ communication protocol.

Data communications systems supplied by main-

frame manufacturers or compatible with their products
can usually meet these requirements, thus taking
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advantage of the automatic retransmission-on-error
capability and also reducing costs by putting multiple
terminals on one telephone line. But minicomputers,
which typically use “dumb” terminals in one-terminal-
per-port configurations (Fig. 2), lack these benefits.
All minicomputer manufacturers, however, offer
software support for various communication protocols,
especially IBM's BISYNC. In addition, Digital Equip-

“ment Corp. supports its own DDCMP, and Data General

Corp. supports X.25, the international standard
packet-network access protocol. But minicomputer
software—not designed to communicate with
terminals—instead enables a minicomputer to be
connected to an IBM mainframe, emulating an 1BM
BISYNC terminal. The software, also facilitates
computer-to-computer communication within a net-
work of the manufacturer’s systems (Fig. 3).

Dumb terminals

A dumb terminal is a Teletype or Teletype-
compatible terminal, which operates asynchronously
even at speeds of more than 9600 bps (see box). It uses
no communication protocol or block format, displaying
or printing data just as it receives it, without
recognizing any predefined addressing sequence or
checking for block errors. The terminal transmits data
directly as entered from the terminal keyboard, or from
its buffer, without adding any block sequence number
or check character. Without a communication protocol,
a terminal cannot be addressed, so it cannot be

IBM BISYNC
Protocol

X.25 Protocol

DDCMP
Protocol

DECNET

Fig. 3. How minicomputers communicate using three popular
protocols.
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DATA RATE;
MODULATION;
MANUFACTURER

Lsl48l

synchronous

200 bps; PSK;
asynchronous,
synchronous

MX2400

40K to 64K bps; PSK;

synchronous

FSM-86A.
FSM-85A

Coherent
Communications
Systems Corp.

baud; FSK;
asynchronous

2400 baud; PSK;
synchronous

201, 208

Data-Control Systems |  LM-192A
phase delayed:

synchronous

baseband;
synchronous

as high as 9600
baud; baseband;
asynchronous

DEI Teleproducts
Division

SYNCHRONIZATION

2400 and 4800 bps:
DPSK (eight-phase);

as high as 300 or 600 .

2400 to 19.2K bps:

2400 to 19.2K bps:

TRANSMISSION
MODE;
CALLING
MODE

full duplex, half
duplex; originate/
answer

full duplex, half
duplex

full duplex; originate/
answer

full duplex, half
duplex; originate or
transparent

full duplex, half
duplex: originate,
manual or automatic
answer

full duplex. half
duplex

full duplex, half
duplex

full duplex, half

duplex; auto-answer
emulation, multipoint
olling

TERMINAL
INTERFACE;
LINE INTERFACE;
COMPATIBILITY

RS232C, CCITT
V.24, MIL188C; four-
wire; CCITT V.27
and V.27bis, Codex
LSI4800

RS232C, CCITT
V.24 or V.28,
MIL188C: two- or
four-wire; Bell
201B/C, CCITT V.26
and V.26bis

CCITT V.35: four-
wire

RS232, 20-mA
current loop; two- or
four-wire

RS232; two- or four-
wire; Bell 201. 208A.,
208B

RS232C: two- or
four-wire, Bell 3002.
3080 or 3081

RS232. current loop:
two- or four-wire, Bell
3080 or 3081

RS232; four-wire

PRICE

$4325 or
$95/mo.

‘ $1425 or

$152/mo.

$6450 or
$215/mo.

$2625 to
$2925

COMMENTS

multiplexer option
provides as many
as four channels

using any

1200-, 3600- and

4800-bps rates

microprocessor-
based; capable of
network-control
functions

group band modem;
CCITT V.35-to-Bell
303 interface
adaptor available

the FSM-86A can
be multiplexed, with
as many as 36
modems on a four-
wire line

limited-distance
modem

conforms to Bell
43401

short-haul modem
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MANUFACTURER

Intertel, Inc.

DS-541, DS-548

LDS 250/3; LDS
329, LDS 309,
LDS 319

~ LDS 100C

| 103A3, 108-3(R),

113BR2,
202-9D(R), 2028

M2415, M1524

M1200,
MCS1200, M1236

DATA RATE;
MODULATION;
SYNCHRONIZATION

1200 to 19.2K bps:

synchronous

as high as 9.6K or
100K bps; PM;
synchronous,

ashcghasaw 1200

or 1800 bps: FSK;
asynchronous

2400 bps; DPSK;
synchronous

full duplex, half
duplex

TRANSMISSION
MODE;
CALLING
MODE

full duplex, half
duplex

fuuuupiex half
~ duplex

answer

TERMINAL
INTERFACE;
LINE INTERFACE;
COMPATIBILITY

‘ RS232; two- or four-

wire
RS232, CCITT V.35;
four-wire; Bell 303
current loop; four-

wire

RS232, 20-mA
current loop; two- or
four-wire;

wire: Bell 106. 108,
113, 202

CCITT V.24 or V.28;
two- or four-wire

RS232; two-wire

RS232; two- or four-
wire; Bell 201

two- or four-wire; Bell

PRICE COMMENTS

limited-distance
‘modems

channel (MCS
1200) -
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MANUFACTURER

Livermore Data
Systems, Inc.

Mazdar Corp.

Multi-Tech Systems,
Inc.

Novation, Inc.

Paradyne Corp.

Prentice Corp.

Racal-Milgo
Information Systems,
Inc.

MODEL
NUMBER

STAR

412

424

440/48

Z9600

FM 1200 series,
FM 310/310A,
FM327, FM 30

(acoustic coupler)
MT212
CAT, 4102D,
4113B, 4143A,

4136A, 42028,

4202T, 4103A,
4103B

L05-24

L05-48, L0O5-72,
L05-96

MP48, MP48-208

MP86. MP96
Rapid Poll

M6

P-202T, P-202S.
100 series

SLD

P-212A, P-212C

ALD

MPS 9601

DATA RATE;

MODULATION:;

SYNCHRONIZATION

0 to 300 baud; FSK;
asynchronous

0 to 1200 bps; FSK;
asynchronous

2400 bps: DPSK;
synchronous

2400 or 4800 bps;
double sideband
suppressed carrier,
amplitude modulated,
with two carriers in
quadrature;
synchronous
0 to 9600 bps;
baseband;
asynchronous

as high as 300, 450,
1200 or 1800 baud;
FSK

1200 bps; PSK

300 or 1200 baud:
FSK; asynchronous

"2400 bps; DPSK;
synchronous
4800, 7200 and 9600
bps: PAMVSB;
synchronous
4800 bps: DPSK;
synchronous

9600 bps: QAM:
synchronous

9600 bps; PAMVSB;
synchronous
as high as 300 or
1200 bps; FSK

1200 to 28.8K baud;
synchronous
as high as 300 bps
FSK, as high as 1200
bps PSK
as high as 9600 bps:
polar NRZ-L;
asychronous
4800 to 9600 bps:
eight-phase, two-
amplitude:
asynchronous

TRANSMISSION
MODE;
CALLING
MODE

full duplex, half
duplex; originate,
answer

full duplex, half
duplex, simplex;
originate and answer

full duplex, half
duplex, simplex;
originate, answer

full duplex, half
duplex; originate,
answer

full duplex. half
duplex, simplex

full duplex, half
duplex; originate,
answer, answer only

full duplex; originate,
answer
full duplex, half
duplex; originate,
answer, originate
only, answer only

full duplex; leased
line

full duplex; leased
line

full duplex, half
duplex; leased or
dial-up line (auto-
answer optional)

full duplex. hali
duplex; leased or
dial-up line (auto-
answer optional)
full duplex; leased

line

full duplex. half

duplex: originate,
answer

full duplex; originate.
answer

full duplex: originate,
answer

full duplex

full duplex. half
duplex

TERMINAL
INTERFACE:
LINE INTERFACE:
COMPATIBILITY

RS232 and 20-mA
current loop, IEEE
488, TTL and TTY
43 optional;
acoustic; Bell 103
and 113 and CCITT
v.a1
RS232C, CCITT;
two- or four-wire; Bell
202, CCITT v.23

RS232C, CCITT:

| two- or four-wire; Bell

201, CCITT V.26A
and V.26B
RS232C, CCITT;
two- or four-wire

RS232C: two- or
four-wire

RS232, 20-mA
current loop, TTL;
acoustic, two- or
four-wire; Bell 103,
113, 202B, 202C,
202R, 202S, 202T
RS232: two-wire;
Bell 212A
RS232, 20-mA
current loop;
acoustic, two- or
four-wire, direct
connect or leased
line; Bell 103
RS232; four-wire;
Bell 201C
RS232; four-wire

RS232; four-wire;
Bell 208R
(MP48-208 only)

RS232; four-wire

RS232: four-wire

RS232: two- or four-
wire, switched
network: Bell 103J.
113C. 113D, 2028,
202T
RS232: two- or four-
wiie
RS232: two-wire
switched network:
Bell 212A
RS232: two- or four-
wire

RS232: four-wire.
four-wire dial backup

PRICE

less than
$200

$414

$620

less than
$2000

$167
(single-unit
quantities),
$117 (50-

unit
quantities)

$245 to
$435

$510to
$595

$189to
$569

$385 to
$470

$690

5895 to
$1035

$280

COMMENTS

can be converted to
2400-bps
synchronous
operation with plug-
in circuit board

two- or four-channel
multiplexing
capability; single-
card modem
available for OEMs;
asynchronous
interface available

multipoint. point-to-
point
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MODEL

MANUFACTURER NUMBER

DATA RATE;
MODULATION;
SYNCHRONIZATION

- i e o

VA3455, VA3453,
VA3452, VA3451

VA3447, VA3437,

VA3427, VA3467,
VA3434

as high as 1200 or
300 bps; binary;
synchronous or
asynchronous

e

1200 and as high as
300 bps;
synchronous,
asynchronous

TRANSMISSION
MODE;
CALLING
MODE

full duplex, half
duplex

or automatic

‘ originate, automatic

answer

full duplex; answer
only

LINE INTERFACE;

TERMINAL
INTERFACE;
COMMENTS

COMPATIBILITY PRICE

RS232; two- or four-

wire; Bell 2018,
201C

| full duplex; manual | RS232; direct or two-
wire leased line; Bell

212A, 103

RS232; direct

connection, two-wire

leased line; Bell 103,

212A

RFL Industries 6860 1200 baud full duplex RS232; fourwire | $3265
(concurrent voice);
FSK

T212A

TA201C

as high as 300 bps

FSK asynchronous,
1200 bps PSK
synchronous

as high as 1800 bps;
FSK; asynchronous
serial binary

2400 bps;
differentially coherent
four phase

' as high as 300 bps;

FSK; asynchronous
serial binary

full duplex; originate,
answer

full duplex, half
duplex; originate,
answer

full duplex, half
duplex; originate,
answer

full duplex; originate

RS232; two-wire
DDD; Bell 103 and
212A, Rixon T103

and T113

RS232; two- or four-
wire FCC tariff 260

type 3002; Bell 202

Series

RS232; two-wire
DDD and two- or
four-wire
unconditioned
private line

RS232; two-wire
DDD: Bell 103/113

Series switched

network modems

multipoint
antistreaming

capability
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MANUFACTURER

“Rixon, Inc.

Rockwell
International

Tekcom, Inc.

Timeplex, Inc.

Tran
Telecommunications
Corp.

 Tuck Electronics, Inc.

U.S. Robotics, Inc.

Universal Data
 Systems

MODEL
NUMBER

T208A/B

R24

TC 3001 (acoustic

coupler), TC 3002

(acoustic coupler),

TC 3006 (acoustic

coupler), TC 4001,
TC 5001

M9600

103C/D, R103,
R202, 202C/D

Directran
M611/M631

Intertran M918,
M938, M916,
M936, M911,

M931

M971-1, M971-2

1510, 1530, 1540,
1541, 1542, 1610,
1630, 1650, 1653

1810, 1880, 1881,
1883, 1884

1820, 1830

2120

Penril 300/1200

USR-330

1034, 113D, 2028

201C

2088

12-12

DATA RATE:

MODULATION:

SYNCHRONIZATION

4800 bps; PSK;
synchronous

2400 bps: DPSK;
synchronous

300 or 1200 baud:
FSK; asynchronous

4800 or 9600 bps;
AM/VSB;
synchronous
as high as 300, 1200
or 1800 bps; FSK;
asynchronous,
synchronous

9600 bps; baseband;
asynchronous

100 bps to 250K bps;
PPM; synchronous

1200 to 9600 bps,

19.2K to 64K bps;

bipolar encoding,
synchronous

as high as 300 or
1200 bps; FSK;
asynchronous

20 cps; FSK, AM;
asynchronous

10 cps; AM;
asynchronous

1200 to 19.2K bps;
PSK; synchronous

as high as 300 bps
FSK, as high as 1200
bps PSK

as high as 300 baud;
FSK

300 or 1200 baud;
FSK; asynchronous

2400 baud; DPSK;
synchronous
4800 baud; PSK;
synchronous
1200 baud; PSK;
synchronous,
asynchronous

TRANSMISSION
MODE:
CALLING
MODE

tull duplex, halt
duplex; originate,
answer

full duplex, half
duplex; originate,
answer

full duplex, half
duplex; originate,
answer, automatic
answer

full duplex

full duplex, half
duplex; originate,
answer

full duplex, half
duplex; originate,
answer
full duplex, half
duplex; originate,
answer

full duplex, half
duplex; originate,
answer

full duplex, half
duplex; originate,
answer

receive only or
transmit only;
originate, manual
and automatic
answer

receive only, answer
back; originate,
answer
full duplex, half
duplex

full duplex; originate,
manual or automatic
answer
full duplex, half
duplex; originate,
manual or automatic
answer

full duplex; originate,
answer

full duplex

half duplex;
originate, answer
full duplex; originate,
automatic answer

TERMINAL
INTERFACE:
LINE INTERFACE:
COMPATIBILITY

RS232; two-wire
DDD or four-wire
unconditioned
private line; Bell
208A and 2088,
Rixon 208A and
208B
TTL; two- or four-
wire; Bell 201B,
201C

RS232, 20-mA
current loop; two- or
four-wire; Bell 103F.
113A, 113B, 202C,
202D, 202E, 202R,
2027
RS232; four-wire
private line

RS232, Mil 188C;
two- or four-wire,
private line, switched
network; Bell 2028,
2027, 103,113, 108

RS232; four-wire

CCITT V.35,
RS-232; four-wire

RS232, CCITT V.35;
four-wire; Bell 303

RS232, 20-mA
current loop, TTL;
Bell 103A, 202C,

2028, 202D, 202R,
202T

contact closure; two-
wire; Bell 4014,
401A, 401E, 401HS5,
401H4

RS232; two-wire;
Bell 403D, 403E,
407A, 407B
RS232; two- or four-
wire

RS232; two-wire:
Bell 212A

RS232, 20-mA
current loop; two-
wire; Bell 100 series

' R8232; two- or four-
wire; Bell 1034,
113D, 2028
RS232; two- or four-
wire; Bell 201C
R$232; two-wire;
Bell 208B
RS232; two-wire

$2810

$395

$195 to
$385

$5250

$349 to
$475

$350 to
$575

$800 to
$1900

$950 to
$1150

$168 to
$395

$225 to
$675

$485 to
$507.50

$425

$799

$339

$375 to
$515

$915
2975

$600

COMMENTS

consists of three
modules to be
integrated into OEM
systems

short-haul modems

limited-distance
modems

MINI-MICRO SYSTEMS/March 1980

119



Almost every modem on the market
today incorporates a diagnostic test
facility that enables it to check its own
health and display the results, without
being connected to a phone line.

Users who deal exclusively with the telephone
company also avoid some of the finger-pointing that
inevitably crops up in multiple-vendor arrangements:
the phone company blames the modem vendor and the
vendor returns the blame. If the modem comes from
Bell, this situation is averted, although a similar
dispute could arise between the phone company and the
terminal supplier.

But the modem makers have a ready answer to the
finger-pointing problem. Almost every modem on the
market incorporates a diagnostic test facility that
enables it to check its own health and display the results
to the user, without being connected to the phone line.
If no faults are detected in the diagnostic test, the
modem is presumed absolved, and the user looks for the
problem in the terminal or the line. Some vendors carry
this process one step further, enabling their modems to
conduet remote tests that exercise the line and the
terminal as well as the modem itself, to further assist
users in fault isolation.

Life would be sweet for independent modem vendors
if they had only AT&T to worry about. But the
competition is fierce. It is reflected not only in the price

structures for modems—a low-speed unit costs a few
hundred dollars—but in the rich variety of features
designed to attract the potential buyer. For example,
the Intertel 2415 modem permits automatic alternation
of voice and data—a handy function for the computer
company with a remote diagnostic package to test its
installations from a maintenance center. The user calls
the service center. If, during the conversation, the
center decides to send a diagnostic program down the
line to test the customer’s computer, the data
transmission automatically interrupts the conversa-
tion, and the people hear a distinctive tone that
indicates data is being sent. When the transmission is
complete, the voice mode is again enabled, and the
conversation can resume.

The Universal Data System model 202S modem—compatible with
the Bell 202S—operates asynchronously at 1200 baud.
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Industry observers do not predict a
modem on a chip emerging in the
near future.

Coherent Communications’ FSM-86 modem includes a
“regenerative repeater” that reshapes and retimes
signals, correcting as much as 48 percent harmonic
distortion in received signals, to keep the error rate
down. Distortion in the output signal is less than one
percent. Like several other modems, the FSM-86 also
has switch-selectable frequency settings. Without this
feature, a crystal in the modem must be changed to
alter the carrier frequency (an acceptable limitation in
applications that require only one frequency over long
periods of time).

The Avanti 3002 has an optional dual-channel
capability that enables it to handle two terminals, each
operating independently at 1800 or 2400 bps, or a single
terminal at 3600 or 4800 bps.

The Avanti 2300 modem /s intended primarily for computer-to-
computer and earth-satellite coramunication links.

The 300-bps Infotron DL 118B includes an
“anti-tdilending” feature, intended to ensure computer
port security. The modem will not answer a call until at
least one second after the previous call disconnects,
thereby assuring that the port is cleared and that each
user’s data is protected. In addition, Infotron’s
power-distribution method is designed so that failure of
an individual modem module does not affect the
operation of other modems in a rack. Each modem has
its own voltage regulator, so that only one module goes
out of action if a regulator should fail.

Features may attract customers, but buying deci-
sions are based on cost. In this volatile marketplace,
buyers have quite a bit of leverage, especially when
buying in quantity. Besides volume discounts on
purchase price, vendors will make deals that include
free maintenance over an indefinite period or addi-
tional price concessions.

Future trends

Three major trends will develop in the modem
market in the next three to five years. First, there will
be a growing movement to higher bit rates, as
technology improves and more high-speed terminals
are installed in the field. Second, RS449 will emerge to
replace RS232 as the industry’s digital interface
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The Livermore 412/424 modem can be converted from 1200-bps
asynchronous to 2400-bps synchronous operation by addition of
a single PC board.

standard (MMS, November, 1979, p. 67). And finally,
modems will increasingly be built into terminals,
changing the nature of the vendors’ business. Instead of
furnishing complete units to end users, the modem
suppliers will build modem cards for OEMs. Industry
observers do not predict a modem on a chip emerging in
the near future. Only the equalizer portion, which
compensates for line delays and distortion, lends itself
readily to IC technology. The interfacing and signal-
handling circuitry will continue to reside on circuit
boards.

Modem vendors are concerned, nevertheless, about
the entry of semiconductor manufacturers into the
market. Rockwell International already offers a line of
modems; others may follow. Other modem makers
would prefer to see the semiconductor houses stick to
chips, leaving system integration to modem manufac-
turers. But, despite recent rumblings in the press
about the coming decline of the modem business, the
vendors are moving ahead and plan to stay around for
some time to come.

When will RS449 make its presence felt? “When Bell
decides to make it happen,” according to Bertram
Ralph, vice president of Coherent Communications
Systems Corp. He says no customer has yet demanded
an RS449 modem. His company expects to be shipping
“mixed products”—compatible with both RS449 and
Rs232—for several years, before the demand for RS232
declines. Bo Sullivan, regional manager for Avanti
Communications Corp., concurs, indicating the enor-
mous installed base of RS2382-compatible equipment in
the field. “They won’t throw away that equipment just
because of a new standard,” he says. "
B e e

MAL STIEFEL, now on the technical
staff at Mitre Corp., has worked as a
systems analyst, systems engineer,
and programmer on military com-
mand and control systems, hospital
administration, investment securities,
and municipal information systems.
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Finally, a matrix printer
with professional print quality.

This is a close-up of PRINTERM's print quality. Take a closer look at PRINTERM: a low parts count
Compare it with other matrix printers. Look at a means high reliability; the BALLISTIC™ print head
character formed with a vertical line of dots. How do means professional print quality; standard paper and
they line up? Examine character formation, see any a cartridge ribbon mean ease of use. All this and
that look ragged or ill-formed? Compare our ink, it's delivery time of two (2) weeks A.R.O.
black and bold.Finally, sight down a column of output If what you are looking for is lasting built-in value
specifically checking vertical character alignment. and quality that complements your system, PRINTERM
Sight across it looking for a consistently level line. has it.

PRINTERM's BALLISTIC™ print head, with tungsten
print wires and hard jewel nose bearing assure PRINTERM"

professional print quality over the life of the printer.
With software selectable forms length and top
of form advance, PRINTERM allows your system to
produce crisp, highly readable forms up to 80 columns
on 8%z inch wide paper, at 120 CPS. Or, at the flick of a
switch, be ready for business, printing professional
looking 132 column reports at 180 CPS. Bidirectional
printing provides a high rate of throughput.
It's acommon assumption that all matrix printers
are the same. A brief comparison will prove differently. See you at INTERFACE '80, booth no. 2316

For more information call or write: Printer Terminal Communications Corporation
124 Tenth St. = Ramona, CA 92065 = (714) 789-5200 = Telex: 181794 = Cable: PRINTERM, RAMONA, CA

BALLISTIC is a registered trademark of Lear Siegler, Inc., Data Products Division

CIRCLE NO. 69 ON INQUIRY CARD



BEEHIVE’'S FAMILY
OF SMART TERMINALS

does it all...

DATA ENTRY « EDITING « INQUIRY
TRANSACTION PROCESSING
COMMUNICATIONS CAPABILITY

while lowering OEM/System costs
and increasing total performance

CPU

MODULAR CONSTRUCTION
Call for applications assistance and delivery

- (800) 453-3454

CALIFORNIA Costa Mesa (714) 540-8404 TWX 910-595-2572 = Sunnyvale (408) 738-1560
FLORIDA Altamonte Springs (305) 830-4666 ILLINOIS Arlington Heights (372) 593-1565
MASSACHUSETTS Woburn (677) 933-0202 NEW YORK New York (272) 682-2760 UTAH Salt Lake City (807) 355-6000
WASHINGTON, D.C. (VA) Falls Church (703) 356-5133

EUROPE The Netherlands Phone 020-451522

D
BEEHIVE INTERNATIONAL

“A proven competitive manufacturer of smart terminals”
CIRCLE NO. 70 ON INQUIRY CARD
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Qume introduces
the Wide-Bodv Terminal.

il & -

-

- - - -

TR e }

Thanks to our new Sprint 5'WideTrack™ Terminal, the
days of worrying about wide-document preparation
are over. The Sprint 5 Widelrack is a high-quality,
letter-perfect printer that's wide enough to handle
palance and ledger sheets, accounting reports, over-
size-paper printing masters, multiple-page form
letters, charts, visual aids, and even special word
processing applications. And you can interface it to
the Serial RS-232C interface port of your minicom-
puter. The possibilities are endless.

The Sprint 5 WideTrack is the widest printer on the
market today. It spaces 264 columns at 10 characters
per inch, 316 columns at 12 characters per inch,
and can space in increments of 1/120-inch left or
right. Vertical spacing is 1/48-inch up or down, and
you control it through the MOS/LSI micro-
processor’s extensive set of software
commands.

As the newest member of the proven

Sprint 5 family of terminals, the Sprint 5 Widelrack
offers all of the features that have made Sprint 5 an
acknowledged leader in the quality font terminal
industry. Features like MOS/LSI microprocessor
electronic logic. Like the same printer mechanism
that guarantees letter-perfect printing and RS-232C
Serial Interface. Plus all of the things that have
earned Qume its reputation for uncompromising
quality and reliability in the thousands of printers that
have been produced and delivered worldwide.

The Sprint 5 Widelrack. It's just one more in a con-
tinuing supply of innovative new products that Qume
has developed to meet the needs of your growing
market. And it's available today.

For more information on Sprint 5 Widelrack and our
complete family of quality data terminals, just con-

tact your nearest terminal dealer or

ume Qume, 2350 Qume Drive, San Jose,
® California 95131.

Qume sales offices: California: Santa Clara (408) 727-6930, Torrance (213) 326-7812. Georgia: Stone Mountain (404) 294-0788
lllinois: Oak Brook (312) 323-2802. Massachusetts: Needham (617) 449-1052. New Jersey: Upper Saddle River (201) 327-4244. Texas: Dallas (214) 688-0074
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¢ INTRODUCING A NEW STAR
« IN MEMORY MANAGEMENT .

® The Multibus Z8000 CPU Board from Central Data @
0000900000000 000O0OCOFOCGOGOGOGIOIOGIONONNOS

Featuring...

The Zilog/AMDZ8001 (segmented)
16 bit microprocessor chip. The Z8000
 runs at a speed of 4 MHz and the board has full
" multi-master capabilities.

A unique memory management circuit that
¢ maps physical memory into 2K pages for a total

- AN :. |

-

prassa . < gggan’ P ) e fystem-wide memory of 16 Mbytes.
il arlle S Bl - - Multi-user capabilities with multiple
s PR gt T T b ‘memory maps that allow efficient usage

) "*“"‘““L" with no interference.

Two 2716 EPROMS, optionally available,
that are automatically selected and can be
deselected.

On-board peripheral chips that signifi-

cantly decrease workload on the Z8000.

Standard Z8000 CPU Bd. $635. Moni-
tor Option $75. 9511 Option $225.

...and the finest supporting cast in the industry.

Static Ram Board adds Double Density Floppy Cartridge Disk Con- PROM Board allows the
either 16K or 32K of static Disk Controller adds from troller Board provides user to hook between 1k
memory to a Multibus one to four double density DMA transfers to or from and 128K of PROM to a
system. 16K — $495. standard sized floppy disk cartridge disk drives with Multibus system. $110.
32K — $880. drives, either single or capacities of 10 or 20

double-sided. $255. Mbytes. $335.

Quad Serial Interface Octal Serial Interface Prototyping Board will
Board hooks up to four EIA  Board allows up to eight ’ accommodate up to 95
RS-232 interfaces {o your EIA RS-232 interfaces. ' m‘;tg‘fn'uﬁm's"cgfgsh“‘,’i'&“p 16-pin sockets, allowing
system. $225. $265. both P1 and P2 provided the user to wire wrap a
for each card position. prototype circuit. $45.

$255.

i mnq'ﬂ“m b

| Central Data Corporation

Extender Board willraise  p ) Box 2530 Station A 713 Edgebrook Drive Champaign IL 61820

a board being tested up to

a height of 6.9 inches. $50. (217) 359-8010 TWX 91 0'245'0787

All prices listed are OEM qguantity 100. Other prices available on request
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Previewing
INnterface ‘80

LORI VALIGRA, Assistant Editor

Show’s theme will stress the 1980s
as the payoff decade for investments in data communications

The eighth annual Interface Conference and Exposi-
tion, to be held March 17-20 at the Miami Beach
Convention Center, will focus on the operational and
economic implications of technological advances in data
communications, distributed data processing and net-
working. Show sponsors expect more than 250 exhibi-
tors and 62 technical sessions to draw approximately
10,000 data comm and EDP professionals.

According to Sheldon G. Adelson, president of The
Interface Group, which sponsors the show, “The thrust
of this conference will be to position the 1980s as ‘the

MINI-MICRO SYSTEMS/March 1980

payoff decade’ for an ongoing (technology) investment
program” in data communications.

Decreased costs and increased productivity of both
equipment and personnel will be highlighted in the
show’s sessions and vendor offerings. On the network
side, software and hardware vendors alike are gearing
their efforts toward ease of use, protocol standardiza-
tion for integration, diagnosis and analysis and data
base structuring.

In a session called “Packaged Solutions Improve Net
Performance,” consultant Ralph Berglund will focus on
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Decreased costs and increased
productivity of equipment and personnel
will be highlighted in sessions and
exhibits.

an integrated approach to monitoring and analyzing
network activity. According to Berglund, IBM’S NPDA
(network problem determination aid) and other pack-
aged networks boost a network operator’s productivity,
save money and decrease programming time. Packaged
solutions, he explains, are a “systems approach to a
systems problem,” as opposed to freestanding network
monitoring systems, which are incorporated into the
mainframe.

Helen Wood, a computer scientist at the National
Bureau of Standards, also advocates a simpler approach
to networking. In the session “New Multifunction
Network Operating Systems,” she will evaluate the
combination of hardware and software available to
make it easier for unsophisticated users to operate a
network. Wood says that protocols of different
components must be standardized before chores can be
off-loaded onto the operating system. Such chores
include translating languages between computers,
resolving data formats and tracking data. “Protocol
standards are inevitable if we are to have distributed
data processing. There is a continuing movement
toward facilitating communications between systems
and creating standards such as ANSI and 150,” Wood
explains.

Integration and protocol problems can be addressed
through proper structuring of data bases, according to
Dr. Robert H. Holland of Database Design, Inc. In the
session “Structuring Hierarchical Data Bases for DDP
Nets,” Holland will discuss the trade-offs involved in
distributing data bases among networks. “People today
are not paying attention to the proper structuring of
data,” he explains, “but are jumping right into . . .
physical before logical design.” The recent automation
of once cumbersome and expensive structuring tasks is
the reason for this. But it is also costly to restructure
data bases each time an application is added, Holland
notes. “Many corporations spend 80 percent of their
corporate DP dollar on maintenance of data bases,” he
says, adding that, with proper structuring, these costs
would drop to 20 to 30 percent.

Vendors respond

Vendors are recognizing and responding to users’
networking needs with a variety of offerings. For
example, Intertel, Inc., will introduce its WRAP option,
which adapts non-Intertel modems to the company’s
EMS-One network control system. The option makes
modems completely compatible with all of Intertel’s
network-control products.

Other companies, including General Datacomm
Industries, Ine., and Digi-Log Systems, Inc., will show
recently introduced network-monitoring and diagnostic

128

More than 250 exhibitors of data-communications, distributed
data-processing and networking equipment are expected at this
year’s Interface '80.

products, geared toward increased up-time. Digi-log
will also introduce a data line monitoring system
costing $3000, according to a company spokesman.
Comparable systems on the market cost from $4500 to
$6000.

Two vendors are focusing on saving operating time.
T-Bar, Inc., for example, will exhibit its Multiple
Access Switching System, which enables a user to
access data communications lines from a command
terminal for rapid network restoration, fault isolation
and line monitoring. In addition, Sykes Datatronics,
Inc., will show an enhancement to its private line
network protocol 8A1/8B1. The addition provides
straight store and forward capabilities for administra-
tive messages and simultaneous send/receive.

Micom Systems, Inc. will introduce a multidrop
terminal concentrator said to save communications
costs by enabling a minicomputer to communicate over
one telephone line with as many as 16 dumb terminals
at as many as eight remote sites.

The standardization of interfaces to enhance commu-
nications capabilities and accessing data bases for word
processors are considered in a session called “New
Ways of Integrating Word and Data Processing on
Distributed Networks.” Although most word-
processing systems are intelligent, accessing DP data
bases is a major problem, because most terminal
system interfaces are incompatible, according to Ralph
DeMent of Digital Equipment Corp. He indicates a
need for more communications capabilities on word
processors.

Components are the major obstacle in standardizing
to implement cost-effective fiber-optic systems, accord-
ing to Dr. Del Hanson of Hewlett-Packard Co. He will
discuss trade-offs involved in fiber-optic installation,
such as parameter standardization, fiber design and
cabling processes in the session “Fiber-Optics: The
New Look in Local Loops.”

Vendors in that market segment are offering
products with stronger cable and less expensive
connections. Canoga Data Systems and Siecor Optical
Cables, Inc., will have a multiplexed data communica-
tions link operating between their booths through a
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THE FIRST OF A NEW GENERATION.
THE INTELLEC'MODEL 240 SERIES Il
DEVELOPMENT SYSTEM.

NOW AVAILABLE FROM ARROW.
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Franchised Locations: Hamden, Ct. 203-265-7741/Ft.Lauderdale, F|, 305-776-7790/Melbourne, Fl. 305-725-1480/Atlanta,Ga.404-449-8252
Chicago, Il. 312-893-9420/Woburn, Ma. 617-933-8130/Ann Arbor, Mi. 313-971-8220/Minneapolis, Mn. 612-830-1800/Manchester, N.H. 603-
668-6968/Moorestown, N.J. 609-235-1900/Saddle Brook, N.J. 201-797-5800/Winston-Salem, N.C. 919-725-8711/Hauppauge,N.Y. 516-231-
1000/Rochester, N.Y. 716-275-0300/Syracuse, N.Y. 315-652-1000/Dayton, Oh. 513-253-9176/Cincinnati, Oh. 513-761-5432/Cleveland, Oh.
216-248-3990/Pittsburgh, Pa. 412-351-4000/Dallas, Tx. 214-386-7500/Milwaukee, Wi. 414-764-6600. Other: San Diego, Ca. 714-565-4800
San Francisco, Ca. 408-739-3011/Denver, Co. 303-758-2100/Baltimore, Md. 301-247-5200/Albuquerque, N.M. 505-243-4566/Houston, Tx.
713-491-4100/Seattle, Wa. 206-575-0907. International: TWX: 510-224-6021.
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Arrow helps you leap into tomorrow
with the Model 240 Intellec®Series |1
Microcomputer Development System.

The first of a new generation of develop-
ment system products, the Intellec Model
240 emphasizes the kind of performance
capabilities necessary for vast microcom-
puter program development. Equipped

to handle today’s heavier work loads

with 16-Bit microcomputers, Intel’s Model
240 is quick and efficient. A powerful
development tool, the Model 240 provides
an external cartridge disk system with 7.3
megabytes of storage plus an internal
flexible disk with 250 kilobytes of storage.
Editing, compiling, assembling, debugging,
the Intellec Model 240 is the complete

development system. (Note: The Model 240 is
pictured here with the Model 730 Disk System and the
UPP 103 Universal EPROM Programmer.)

At Arrow our conveniently located
Microcomputer Development Centers are
staffed with field applications engineers.
Together with our field sales engineers, we
provide you with the support, advice, and
assistance you require. The Arrow systems
team offers custom programming, cable
assembly capabilities, and on-site technical
seminars.

And at Arrow we have what you need
and we get it to you on time. Using our
computerized inventory system, our Arrow
team can locate any Intel product in our
nationwide inventory within seconds and
have your order on its way within hours.

So take the next step forward. Push
development capabilities to their limits
with the Intellec Model 240 Series |1
Development System. Arrow and Intel.
For that extra level of performance.
ARROW.

The SYSTEMS TEAM you can count on.

N\N\OWJ

ARROW ELECTRONICS, INC.
ELECTRONICS DISTRIBUTION DIVISION

Please send me more information concerning
Intel’s Inteliec Model 240 Series || Development
System.

Send to:

ARROW ELECTRONICS
900 Broad Hollow Road
Farmingdale, New York 11735

Attention: Howard A. Levin, Systems Mkt. Mgr.

Name

Title

Company

Address

City

State Zip
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FROM TRANSNET
PURCHASE FULL OWNERSHIP AND LEASE PLANS

PURCHASE PER MONTH

DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS.
LA36 DECwriter Il .......... $1,695 $162 §$ 90 § 61
LA34 DECwriter IV ......... 1,295 124 69 47
LA120 DECwriter Ill KSR .... 2,295 220 122 83
VT100 CRT DECscope ...... 1,895 182 101 68
VT132 CRT DECscope ...... 2,295 220 122 83
DT80/1 DATAMEDIACRT .... 1,895 182 101 68
TI745 Portable Terminal .... 1,595 153 85 57
TI765 Bubble Memory Terminal 2,795 268 149 101
TI810 RO Printer .......... 1,895 182 101 68
TI820 KSR Printer ......... 2195 210 117 79
T1825 KSR Printer ......... 1,695 162 90 61

ADM3A CRT Terminal

QUME Letter Quality KSR . ..
QUME Letter Quality RO ....

HAZELTINE 1410 CRT.......

875 84 47 32

3,195 306 170
2,795 268 149
875 84 47 32

HAZELTINE 1500 CRT....... 1,188 115 64 43
HAZELTINE 1552 CRT....... 1,295 124 69 47
DataProducts 2230 Printer .. 7,900 757 421 284
DATAMATE Mini Floppy ..... 1,750 168 93 63

FULL OWNERSHIP AFTER 12 OR 24 MONTHS
10% PURCHASE OPTION AFTER 36 MONTHS

ACCESSORIES AND PERIPHERAL EQUIPMENT

ACOUSTIC COUPLERS ® MODEMS e THERMAL PAPER
RIBBONS e INTERFACE MODULES o FLOPPY DISK UNITS

PROMPT DELIVERY ¢ EFFICIENT SERVICE
TRANSINET CORPORATION

1945 ROUTE 22, UNION, N.J. 07083
201-688-7800

TWX 710-985-5485
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If you don’t need dial-up and

you're looking for an inex-

pensive local or in-house
communication link that's

RS-232 compatible, then

consider a pair of our M-1
asynchronous short haul

= modems. Purdue University,
Princeton University, NASA, the U.S
Navy and many others have found
that our M-1's are a cost effective
way to solve communication prob-
lems up to 10 miles or 9600 bps.

Rack mount configuration is avail-
able too. If you need synchronous
transmission ask about our M-2
synchronous short haul modem

Write or call us now
for a data sheet

and complete price
information

bo-sherrel co.

6101 JARVIS AVENUE
NEWARK, CA 94560

(415) 792-0354 *100 Quantity
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Holland: ‘People today are not paying
attention to the proper structuring of
data.’

one-kilometer fiber-optic cable. Canoga’s 16-channel
multiplexer, designed for speeds as high as 56K bytes,
fits 16 communications lines onto one fiber, thus saving
cost. End-user price is $9000 per end for a 16-channel
system.

Canoga and other companies are also offering lower
capability multiplexers. In addition, Valtec Corp. will
introduce an eight-port asynchronous multiplexer that
will sell for $6000. ITT Electro-Optical Products will
show heavy-duty glass fiber cables, which can be buried
directly in the ground by conventional plowing
equipment, according to a company spokesman.

All-digital communications

Component integration is a concern in all-digital
communications implementation as well as in net-
working. In “Progress Toward All-Digital Communica-
tions,” John Nuwer of Atlantic Richfield will discuss the
advancements in telephone digitizing and in A-to-D
switches. “There is a cost benefit in getting away from
separate instruments, such as a facsimile machine,
word- or data-processing terminal, or telephone to a
box on a desk, which will allow incompatible devices to
talk with each other over a network,” says Nuwer. He
notes that there are many available systems to digitize
the human voice. Possible solutions to the problems of
digital voice synthesis will be discussed by Alan Kaplan
of Electronic Business magazine in “Digitizing The
Human Voice: The Sound of Systems to Come.”

Management issues

To combat the personnel shortage, companies should
emulate the training programs offered by 1BM Corp.,
Xerox Corp. and Burroughs Corp. According to Dennis
O’Donnell of O’Donnell and Associates, pirating of
professionals will decrease, and recruiting efforts will
be shifted to training college graduates and personnel
in parallel markets, such as the office supplies industry.

Other show highlights are sessions on multipurpose
microprocessors, distributed data processing case
studies, the data comm school and eight workshops.
Registration fee is $95 for four days or $60 for a single
day for both sessions and exhibits. ]

WHAT’S COMING
IN APRIL:

® High-level languages for micro-
computers

® Data communications with minis:
Part 8

* Expanding the 8086 family

MINI-MICRO SYSTEMS/March 1980



TRANSMISSION TERMINAL
DATA RATE; MODE; INTERFACE;
MODEL MODULATION; CALLING LINE INTERFACE;
MANUFACTURER NUMBER SYNCHRONIZATION MODE COMPATIBILITY PRICE COMMENTS

LSI48| 2400 and 4800 bps: full duplex. half RS232C, CCITT $4325 or | multiplexer option
DPSK (eight-phase); | duplex: originate/ | V.24, MIL188C; four- | $95/mo. | provides as many
synchronous answer wire; CCITT V.27 as four channels
and V.27bis, Codex using any
LS14800 combination of
1200-, 3600- and
4800-bps rates

© 2400bps; DPSK; | full duplex, half | RS232C,CCITT | $1425or | microprocessor-
asynchronous, duplex V.24 or V.28, $152/mo. | based; capable of

synchronous MIL188C; two- or network-control
four-wire; Bell functions
201B/C, CCITT V.26
and V.26bis

40K to 64K bps; PSK: [full duplex: originate/ | CCITT V.35; four- $6450 or | group band modem;
synchronous answer wire $215/mo. | CCITT V.35-to-Bell
: 308 interface
adaptor available

Coherent FSM-86A., as high as 300 or 600 full duplex, half RS232, 20-mA the FSM-86A can
Communications FSM-85A baud; FSK: duplex; originate or | current loop: two- or be multiplexed, with
Systems Corp. asynchronous transparent four-wire as many as 36
modems on a four-
wire line

201,208 | 2400 baud; PSK:; full duplex, half | RS232; two- or four- | $2625 to

synchronous duplex: originate, | wire; Bell 201. 208A. $2925
manual or automatic 2088

answer

Data-Control Systems LM-192A 2400 to 19.2K bps; full duplex, half RS232C; two- or limited-distance
phase delayed; duplex four-wire, Bell 3002, modem
synchronous 3080 or 3081

2400 to 19.2K bps: full duplex. half RS232, current loop: conforms to Bell
baseband; duplex two- or four-wire, Bell 43401
synchronous 3080 or 3081

‘DEI Teleproducts as high as 9600 full duplex, half RS232; four-wire short-haul modem
Division baud; baseband; duplex; auto-answer
asynchronous emulation, multipoint

' polling
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MANUFACTURER

an Data, Inc

| General Datacomm
Industries, Inc.

MODEL
NUMBER

LDS 250/3; LDS
329, LDS 309,
LDS 319

LDS 140

103A3, 108-3(R).
113BR2,
202-9D(R), 2025

DATA RATE;
MODULATION;
SYNCHRONIZATION

1200 to 19.2K bps;
synchronous

as high as 9.6K or
100K bps; PM;
synchronous,
asynchronous

as high as 19.2K bps;
baseba

50 to 9600 baud;
binary NRZI;
asynchronous

|as high as 300, 1200

or 1800 bps: FSK;
asynchronous

4800, 7200 or 9600
baud; PAM

TRANSMISSION
MODE;
CALLING
MODE

full duplex, half
duplex

full duplex, half
duplex

full duplex, half
duplex

full duplex, half
duplex

TERMINAL
INTERFACE;
LINE INTERFACE;
COMPATIBILITY

RS232, CCITT V.35
four-wire; Bell 303

CCITT V.24 or V.28; $4428 multiplexer option
two- or four-wire

RS232, 20-mA
current loop; four-
wire

RS232, 20-mA
current loop; two- or
four-wire;

RS232; two- or four-
wire: Bell 103, 108,
113, 202

PRICE

$786

COMMENTS

limited-distance

modems

[ full duplex RS232; four-wire multiplexer option

24K to 56K bps;  [simplex, half duplex, [ RS232, RS334; two- | $850 to

synchronou - full duplex; or four-wire 3 $30

RS232; Bell 103, | $21510
113A $265 |

GTE Lenkurt, Inc. 263A, 262A '

300 bps: FSK;

full duplex; answer

150 and 2400 bps RS232; two-wire

(alternate voice and

data); DPSK, FSK;
synchronous,

Intertel, Inc.  M2415, M1524 {ull duplex; originate,

answer

2. 2
MCS1200, M1236 [ two- or four~wire, Bell

202, 202C or 202D
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MANUFACTURER

 Livermore Data
Systems, Inc.

' Mazdar Corp.

Multi;Tech Systems,
Inc.

Novation, Inc.

Prentice Corp.

RacaI-Milgb
Information Systems,
Inc.

STAR

412

424

440/48

Z9600

FM 1200 series,
FM 310/310A,
FM327, FM 30

(acoustic coupler)

MT212

CAT, 4102D,
4113B, 4143A,
4136A, 42028B,
4202T, 4103A,

4103B

L05-24

L05-48, L0O5-72,
L05-96

MP48, MP48-208

MP96, MP96
Rapid Poll

M96

P-202T, P-202S,
100 series

SLD
P-212A, P-212C
ALD

MPS 9601

DATA RATE:

MODULATION;

SYNCHRONIZATION

0 to 300 baud; FSK;
asynchronous

0 to 1200 bps; FSK;
asynchronous

2400 bps; DPSK:
synchronous

2400 or 4800 bps;
double sideband
suppressed carrier,
amplitude modulated,
with two carriers in
quadrature;
synchronous
0 to 9600 bps;
baseband;
asynchronous

as high as 300, 450,
1200 or 1800 baud;
FSK

1200 bps; PSK

300 or 1200 baud;
FSK; asynchronous

2400 bps; DPSK;
synchronous
4800, 7200 and 9600
bps; PAMVSB;
synchronous
4800 bps; DPSK;
synchronous

9600 bps: QAM:
synchronous

9600 bps; PAMVSB;
synchronous
as high as 300 or
1200 bps: FSK

1200 to 28.8K baud;
synchronous
as high as 300 bps
FSK, as high as 1200
bps PSK
as high as 9600 bps;
polar NRZ-L:
asychronous
4800 to 9600 bps:
eight-phase, two-
amplitude;
asynchronous

TRANSMISSION
MODE:
CALLING
MODE

full duplex, half
duplex; originate,
answer

full duplex, haif
duplex, simplex;
originate and answer

full duplex, half
duplex, simplex;
originate, answer

full duplex, half
duplex; originate,
answer

full duplex, half
duplex, simplex

full duplex, half
duplex; originate,
answer, answer only

full duplex; originate,
answer
full duplex, half
duplex; originate,
answer, originate
only, answer only

full duplex; leased
line

full duplex; leased
line

full duplex, half
duplex; leased or
dial-up line (auto-
answer optional)

full duplex, hali
duplex: leased or
dial-up line (auto-
answer optional)
full duplex; leased

line

full duplex. half

duplex: originate,
answer

full duplex: originate.
answer

full duplex: originate.
answer

full duplex

full duplex. half
duplex

TERMINAL
INTERFACE:
LINE INTERFACE:
COMPATIBILITY

RS232 and 20-mA
current loop, |IEEE
488, TTLand TTY
43 optional;
acoustic; Bell 103
and 113 and CCITT
V.21

RS232C, CCITT;
two- or four-wire; Bell
202, CCITT V.23

RS232C, CCITT:

two- or four-wire; Bell

| 201, CCITT V.26A
and V.26B
RS232C, CCITT;
two- or four-wire

RS232C; two- or
four-wire

RS232, 20-mA
current loop, TTL;
acoustic, two- or
four-wire; Bell 103,
113, 202B, 202C,
202R, 202S, 202T
RS232; two-wire;
Bell 212A
RS232, 20-mA
current loop;
acoustic, two- or
four-wire, direct
connect or leased
line; Bell 103
RS8232; four-wire:
Bell 201C
RS232; four-wire

RS232; four-wire;
Bell 208R
(MP48-208 only)

RS232: four-wire

R$232; four-wire

RS232: two- or.four-
wire, switched
network: Bell 103J.
113C, 113D. 2028,
202T
RS232: two- or four-
wire
RS232: two-wire
switched network:
Bell 212A
RS232: two- or four-
wire

RS232; four-wire.
four-wire dial backup

PRICE

less than
$200

$414

$620

less than
$2000

. B1e7
(single-unit
quantities),
$117 (50-
unit
quantities)
$245 to
$435

$510 to
$595

$189 to
$569

8385 to
$470

$690

$895 to
$1035

$280

COMMENTS

can be converted to
2400-bps
synchronous
operation with plug-
in circuit board

two- or four-channel
multiplexing
capability; single-
card modem
available for OEMs;
asynchronous
interface available

multipoint. point-to-
point
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TRANSMISSION TERMINAL
DATA RATE; MODE; INTERFACE;
MODEL MODULATION; CALLING LINE INTERFACE;
NUMBER SYNCHRONIZATION MODE COMPATIBILITY PRICE COMMENTS

MANUFACTURER

| 24181 Mark 1 240 bps full duplex, half | RS232; two- or four- ' ‘
duplex wire; Bell 201B,
201C

VA3455, VA3453, | as high as 1200 or | full duplex; manual | RS232; direct or two-
VA3452, VA3451 300 bps; binary; or automatic wire leased line; Bell
synchronous or originate, automatic 212A, 103

asynchronous answer

VA3447, VA3437, | 1200 and as high as | full duplex; answer RS232; direct
VA3427, VA3467, 300 bps; only connection, two-wire
leased line; Bell 103,

VA3434 synchronous,
asynchronous 212A

RFL Industries jree | 1200 baud full duplex RS232; four-wire | $3265
(concurrent voice);
FSK :

as high as 300 bps  |full duplex; originate, RS232; two-wire
FSK asynchronous, answer DDD; Bell 103 and
1200 bps PSK 212A, Rixon T103

synchronous and T113

as high as 1800 bps; | full duplex, half | RS232; two- or four-

FSK; asynchronous duplex; originate, wire FCC tariff 260

serial binary answer type 3002; Bell 202
Series

TA201C 2400 bps; full duplex, half RS232; two-wire multipoint
differentially coherent | duplex; originate, DDD and two- or antistreaming
four phase answer four-wire capability
unconditioned
private line

as high as 300 bps; | full duplex; originate RS232; two-wire

FSK; asynchronous DDD; Bell 103/113
serial binary Series switched

network modems
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MANUFACTURER

Rixon, Inc.

Rockwell
International

Tekcom, Inc.

Timeplex, Inc.

Tran
Telecommunications
Corp.

Tuck Electronics, Inc.

U.S. Robotics, Inc.

Universal Data
Systems

T208A/B

R24

TC 3001 (acoustic

coupler), TC 3002

(acoustic coupler),

TC 3006 (acoustic

coupler), TC 4001,
TC 5001

M9600

103C/D, R103,
R202, 202C/D

Directran
M611/M631

Intertran M918,
M938, M916,
M936, M911,

M931

M971-1, M971-2

1510, 1530, 1540,
1541, 1542, 1610,
1630, 1650, 1653

1810, 1880, 1881,
1883, 1884

1820, 1830

2120

Penril 300/1200

USR-330

1034, 113D, 2028

201C
2088

12-12

DATA RATE;

MODULATION;

SYNCHRONIZATION

4800 bps: PSK;
synchronous

2400 bps; DPSK;
synchronous

300 or 1200 baud;
FSK; asynchronous

4800 or 9600 bps;
AM/VSB;
synchronous
as high as 300, 1200
or 1800 bps; FSK;
asynchronous,
synchronous

9600 bps; baseband;
asynchronous

100 bps to 250K bps;
PPM; synchronous

1200 to 9600 bps,

19.2K to 64K bps;

bipolar encoding,
synchronous

as high as 300 or
1200 bps; FSK;
asynchronous

20 cps; FSK, AM;
asynchronous

10 cps: AM;
asynchronous

1200 to 19.2K bps;
PSK; synchronous

as high as 300 bps
FSK, as high as 1200
bps PSK
as high as 300 baud;
FSK

300 or 1200 baud;
FSK; asynchronous

2400 baud; DPSK;
synchronous
4800 baud; PSK;
synchronous
1200 baud; PSK;
synchronous,
asynchronous

TRANSMISSION
MODE;
CALLING
MODE

full duplex, half
duplex; originate,
answer

full duplex, half
duplex; originate,
answer

full duplex. half
duplex; originate,
answer, automatic
answer

full duplex

full duplex, half
duplex; originate,
answer

full duplex, half
duplex; originate,
answer
full duplex, half
duplex; originate,
answer

full duplex, half
duplex; originate,
answer

full duplex, half
duplex; originate,
answer

receive only or
transmit only;
originate, manual
and automatic
answer

receive only, answer
back; originate,
answer
full duplex, half
duplex

full duplex; originate,
manual or automatic
answer
full duplex, half
duplex; originate,
manual or automatic
answer

full duplex; originate,
answer

full duplex

half duplex;
originate, answer
full duplex; originate,
automatic answer

TERMINAL
INTERFACE:
LINE INTERFACE:
COMPATIBILITY

RS232; two-wire
DODD or four-wire
unconditioned
private line; Bell
208A and 2088,
Rixon 208A and
208B
TTL; two- or four-
wire; Bell 201B,
201C

RS232, 20-mA
current loop; two- or
four-wire: Bell 103F,
113A, 113B, 202C,
202D, 202E. 202R, -

202T
RS232; four-wire
private line

R§232, Mil 188C;
two- or four-wire,
private line, switched
network; Bell 202S,
202T, 103, 113, 108

RS232; four-wire

CCITT V.35,
RS-232; four-wire

RS232, CCITT V.35;
four-wire; Bell 303

RS232, 20-mA
current loop, TTL;
Bell 103A, 202C,
2028, 202D, 202R,
2027
contact closure; two-
wire; Bell 401J,
401A, 401E, 401H5,
401H4

RS232: two-wire;
Bell 403D, 403E,
407A, 407B
RS232; two- or four-
wire

RS232; two-wire:
Bell 212A

RS232, 20-mA
current loop; two-
wire; Bell 100 series

RS232; two- or four-
wire; Bell 103J,
113D, 2028
RS232; two- or four-
wire; Bell 201C
RS232; two-wire;
Bell 208B
RS232; two-wire

$2810

$395

$195 to
$385

$5250

$349 to
$475

$350 to
$575

$800 to
$1900

$950 to
$1150

$168 to
$395

$225 to
$675

$485 to
$507.50

$425

$799

$339

$375 to
$515

$915
$2975

$600

COMMENTS

consists of three
modules to be
integrated into OEM
systems

short-haul modems

limited-distance
modems
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Almost every modem on the market
today incorporates a diagnostic test
facility that enables it to check its own
health and display the results, without
being connected to a phone line.

Users who deal exclusively with the telephone
company also avoid some of the finger-pointing that
inevitably crops up in multiple-vendor arrangements:
the phone company blames the modem vendor and the
vendor returns the blame. If the modem comes from
Bell, this situation is averted, although a similar
dispute could arise between the phone company and the
terminal supplier.

But the modem makers have a ready answer to the
finger-pointing problem. Almost every modem on the
market incorporates a diagnostic test facility that
enables it to check its own health and display the results
to the user, without being connected to the phone line.
If no faults are detected in the diagnostic test, the
modem is presumed absolved, and the user looks for the
problem in the terminal or the line. Some vendors carry
this process one step further, enabling their modems to
conduct remote tests that exercise the line and the
terminal as well as the modem itself, to further assist
users in fault isolation.

Life would be sweet for independent modem vendors
if they had only AT&T to worry about. But the
competition is fierce. It is reflected not only in the price

structures for modems—a low-speed unit costs a few
hundred dollars—but in the rich variety of features
designed to attract the potential buyer. For example,
the Intertel 2415 modem permits automatic alternation
of voice and data—a handy function for the computer
company with a remote diagnostic package to test its
installations from a maintenance center. The user calls
the service center. If, during the conversation, the
center decides to send a diagnostic program down the
line to test the customer’s computer, the data
transmission automatically interrupts the conversa-
tion, and the people hear a distinctive tone that
indicates data is being sent. When the transmission is
complete, the voice mode is again enabled, and the
conversation can resume.

The Universal Data System model/ 202S modem—compatible with
the Bell 202S—operates asynchronously at 1200 baud.

REFERENCE LITERATURE Company Circle No.
: : Ak Intertel, Inc., Burlington, Mass. . . ............ 435
For more information on the modems surveyed in this Livermore Data Systems, Inc., Livermore,
article, use the reader circle numbers below. Calif. 436
Company Circle No. Madzar Corp., Fremont, Calif. . . ............. 437
American Telephone and Telegraph Co., Micom Systems, Inc., Chatsworth, Calif. . ... .. 438
NOW NORICANIN L K et ot s i o sk B 413 M & R Enterprises, Sunnyvale, Calif.. . . . ... ... 439
Anderson Jacobson, Inc., San Jose, Calif. . . . .. 414 Multi-Tech Systems, Inc., New Brighton, Minn. . . 440
Astrocom Corp., St. Paul, Minn. ... .......... 415 Novation, Inc., Tarzana, Calif. . .............. 441
Avanti Communications Corp., Newport, R.l. . .. 416 Omnitec Data Corp., Phoenix, Ariz.. . ... ... ... 442
Bo-Sherrel Co., Newark, Calif.. . . ............ 417 Paradyne Corp., Largo,Fla.. . ... ............ 443
Burroughs Corp., Detroit, Mich.. . . .. ... ...... 418 Penril Corp., Rockville, Md. . . . .. ............ 444
Carterfone Communications Corp., Dallas, Prentice Corp., Palo Alto, Calif.. . . . .......... 445
15T e TR I L e R e o 419 Racal-Milgo Information Systems, Inc.,
Codex Corp., Newton,Mass . ............... 420 ] RS ARy L S T O R R S Y 446
Coherent Communications Systems Corp., Racal-Vadic, Inc., Sunnyvale, Calif. . . . ... ... .. 447
el BHD NN o e v s e A 421 RFL Industries, Inc., Boonton, N.J. . .. ... ... .. 448
ComData Corp., Skokie, Il . . ......... ...... 422 Rixon, Inc., Silver Springs, Md. . . . ........... 449
Data Access Systems, Inc., Mountain Lake, Rockwell International, Anaheim, Calif.. . . . . . .. 450
AN Bl R e ST e e e A o 423 Sonex, Inc., Huntingdon Valley, Pa.. . . ... ... .. 451
Data-Control Systems, Inc., Danbury, Conn. . . . . 424 Spectron Corp., Moorestown, N.J.. . .......... 452
Datapoint Corp., San Antonio, Texas. ......... 425 Syntech Corp., Rockville, Md. . . . ............ 453
DEI Teleproducts Division, Escondido, Calif.. . . . 426 Tekcom, Inc., San Jose, Calif. . . ............. 454
Develcon Electronics, Inc., Doylestown, Pa. . . .. 427 Timeplex Transmission Products Division,
Dynatech Data Systems, Springfield, Va.. . . . . .. 428 ERrHOAEIR, 5. o2 0, o L R el L 455
Gandalf Data, Inc., Wheeling, lll. . ... ......... 429 Tran Telecommunications Corp., Marina Del
General Datacomm Industries, Inc., Danbury, ReysCallk! . ... ...t iy ians 456
O Y= e s ol St s 5 R e e e 430 Tuck Electronics, Inc., Camp Hill, Pa. . ........ 457
GTE Lenkurt, Inc., San Carlos, Calif.. . .. ... ... 431 Universal Data Systems, Huntsville, Ala.. . . . . .. 458
Harvey Hubbell, Inc., Falls Church, Va. . . . . . . .. 432 U.S. Robotics, Inc., Chicago, Ill. . ............ 459
Infotron Systems Corp., Cherry Hill, N.J.. . . . . .. 433 Ven-Tel, Santa Clara, Calif.. . . . .............. 460
IBM Corp., White Plains, N.Y. .. ............. 434 Versitron, Inc., Washington, D.C.. . . .. ... ... .. 461
120
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Qantex

IMPACT PRINTERS

150 CHARACTERS
PER SECOND

80/136 COLUMNS
PER LINE

UNDER $900 IN
OEM QUANTITY

The Series 6000 is perfect for
applications where high reliabil-
ity at a low cost is a major con-
sideration. Microprocessorcon-
trolled. Heavy duty operation.

Loaded with standard features.
Tractor paper feed. Multi-part
forms control. Top of form
operation. Manual paper ad-
vance control. Built-in test
capability. Cartridge ribbon.
9x7/9x9 dot matrix. Parallel or
serial interfaces. Plus more.

Contact us today for a free print
sample.

antex Division of

North Atlantic Industries

60 Plant Avenue,

Hauppauge, NY 11787

(516) 582-6060 TWX 510-227-9660

Introducing
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Industry observers do not predict a
modem on a chip emerging in the
near future.

Coherent Communications’ FSM-86 modem includes a
“regenerative repeater” that reshapes and retimes
signals, correcting as much as 48 percent harmonic
distortion in received signals, to keep the error rate
down. Distortion in the output signal is less than one
percent. Like several other modems, the FSM-86 also
has switch-selectable frequency settings. Without this
feature, a crystal in the modem must be changed to
alter the carrier frequency (an acceptable limitation in
applications that require only one frequency over long
periods of time).

The Avanti 3002 has an optional dual-channel
capability that enables it to handle two terminals, each
operating independently at 1800 or 2400 bps, or a single
terminal at 3600 or 4800 bps.

The Avanti 2300 modem is intended primarily for computer-to-
computer and earth-satellite cocamunication links.

The 300-bps Infotron DL 113B includes an
“anti-tdilending” feature, intended to ensure computer
port security. The modem will not answer a call until at
least one second after the previous call disconnects,
thereby assuring that the port is cleared and that each
user’s data is protected. In addition, Infotron’s
power-distribution method is designed so that failure of
an individual modem module does not affect the
operation of other modems in a rack. Each modem has
its own voltage regulator, so that only one module goes
out of action if a regulator should fail.

Features may attract customers, but buying deci-
sions are based on cost. In this volatile marketplace,
buyers have quite a bit of leverage, especially when
buying in quantity. Besides volume discounts on
purchase price, vendors will make deals that include
free maintenance over an indefinite period or addi-
tional price concessions.

Future trends

Three major trends will develop in the modem
market in the next three to five years. First, there will
be a growing movement to higher bit rates, as
technology improves and more high-speed terminals
are installed in the field. Second, RS449 will emerge to
replace RS232 as the industry’s digital interface
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The Livermore 412/424 modem can be converted from 1200-bps
asynchronous to 2400-bps synchronous operation by addition of
a single PC board.

standard (MMS, November, 1979, p. 67). And finally,
modems will increasingly be built into terminals,
changing the nature of the vendors’ business. Instead of
furnishing complete units to end users, the modem
suppliers will build modem cards for 0OEMs. Industry
observers do not predict a modem on a chip emerging in
the near future. Only the equalizer portion, which
compensates for line delays and distortion, lends itself
readily to 1C technology. The interfacing and signal-
handling circuitry will continue to reside on circuit
boards.

Modem vendors are concerned, nevertheless, about
the entry of semiconductor manufacturers into the
market. Rockwell International already offers a line of
modems; others may follow. Other modem makers
would prefer to see the semiconductor houses stick to
chips, leaving system integration to modem manufac-
turers. But, despite recent rumblings in the press
about the coming decline of the modem business, the
vendors are moving ahead and plan to stay around for
some time to come.

When will RS449 make its presence felt? “When Bell
decides to make it happen,” according to Bertram
Ralph, vice president of Coherent Communications
Systems Corp. He says no customer has yet demanded
an RS449 modem. His company expects to be shipping
“mixed products”—compatible with both RS449 and
Rs232—for several years, before the demand for rRS232
declines. Bo Sullivan, regional manager for Avanti
Communications Corp., concurs, indicating the enor-
mous installed base of RS232-compatible equipment in
the field. “They won’t throw away that equipment just
because of a new standard,” he says. =
T T ¢ e W e e e A T A S TR s 8 ST

MAL STIEFEL, now on the technical
staff at Mitre Corp., has worked as a
systems analyst, systems engineer,
and programmer on military com-
mand and control systems, hospital
administration, investment securities,
jl and municipal information systems.
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This is an unretouched enlargement of PRINTERM's print quality.

Forma
Frodu
DININC

e

Finally, a matrix printer
with professional print quality.

This is a close-up of PRINTERM's print quality.
Compare it with other matrix printers. Look at a
character formed with a vertical line of dots. How do
they line up? Examine character formation, see any
that look ragged or ill-formed? Compare our ink, it's
black and bold.Finally, sight down a column of output
specifically checking vertical character alignment.
Sight across it looking for a consistently level line.
PRINTERM’s BALLISTIC™ print head, with tungsten
print wires and hard jewel nose bearing assure
professional print quality over the life of the printer.

With software selectable forms length and top
of form advance, PRINTERM allows your system to
produce crisp, highly readable forms up to 80 columns
on 8% inch wide paper, at 120 CPS. Or, at the flick of a
switch, be ready for business, printing professional
looking 132 column reports at 180 CPS. Bidirectional
printing provides a high rate of throughput.

It's a common assumption that all matrix printers
are the same. A brief comparison will prove differently.

Take a closer look at PRINTERM: a low parts count
means high reliability; the BALLISTIC™ print head
means professional print quality; standard paper and
a cartridge ribbon mean ease of use. All this and
delivery time of two (2) weeks A.R.O.

If what you are looking for is lasting built-in value
and quality that complements your system, PRINTERM
has it.

FRINTERM"

See you at INTERFACE '80, booth no. 2316

For more information call or write: Printer Terminal Communications Corporation
124 Tenth St.= Ramona, CA 92065 = (714) 789-5200= Telex: 181794 s Cable: PRINTERM, RAMONA, CA

BALLISTIC is a registered trademark of Lear Siegler, Inc., Data Products Division
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BEEHIVE’'S FAMILY
OF SMART TERMINALS
doesitall...

DATA ENTRY « EDITING « INQUIRY
TRANSACTION PROCESSING
COMMUNICATIONS CAPABILITY

while lowering OEM/System costs
and increasing total performance

CPU

MODULAR CONSTRUCTION
Call for applications assistance and delivery

+(800) 453-9454

CALIFORNIA Costa Mesa (714) 540-8404 TWX 910-595-2572 « Sunnyvale (408) 738-1560
FLORIDA Altamonte Springs (305) 830-4666 ILLINOIS Arlington Heights (372) 593-1565
MASSACHUSETTS Woburn (677) 933-0202 NEW YORK New York (212) 682-2760 UTAH Salt Lake City (807) 355-6000
WASHINGTON, D.C. (VA) Falls Church (703) 356-5133

EUROPE The Netherlands Phone 020-451522

sl
BEEHIVE INTERNATIONAL

“A proven competitive manufacturer of smart terminals”
CIRCLE NO. 70 ON INQUIRY CARD
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Qume introduces
the Wide-Bodv Terminal.

& }r -

-

(1 ] Noll RERY |

Thanks to our new Sprint 5'Widelrack™ Terminal, the
days of worrying about wide-document preparation
are over. The Sprint 5 Widelrack is a high-quality,
letter-perfect printer that’s wide enough to handle
balance and ledger sheets, accounting reports, over-
size-paper printing masters, multiple-page form
letters, charts, visual aids, and even special word
processing applications. And you can interface it to
the Serial RS-232C interface port of your minicom-
puter. The possibilities are endless.

The Sprint 5 Widelrack is the widest printer on the
market today. It spaces 264 columns at 10 characters
per inch, 316 columns at 12 characters per inch,
and can space in increments of 1/120-inch left or
right. Vertical spacing is 1/48-inch up or down, and
you control it through the MOS/LSI micro-
processor’s extensive set of software
commands.

As the newest member of the proven

Sprint 5 family of terminals, the Sprint 5 Widelrack
offers all of the features that have made Sprint 5 an
acknowledged leader in the quality font terminal
industry. Features like MOS/LSI microprocessor
electronic logic. Like the same printer mechanism
that guarantees letter-perfect printing and RS-232C
Serial Interface. Plus all of the things that have
earned Qume its reputation for uncompromising
quality and reliability in the thousands of printers that
have been produced and delivered worldwide.

The Sprint 5 Widelrack. It's just one more in a con-
tinuing supply of innovative new products that Qume
has developed to meet the needs of your growing
market. And it's available today.

For more information on Sprint 5 Widelrack and our
complete family of quality data terminals, just con-

tact your nearest terminal dealer or

ume Qume, 2350 Qume Drive, San Jose,
® California 95131.

Qume sales offices: California: Santa Clara (408) 727-6930, Torrance (213) 326-7812. Georgia: Stone Mountain (404) 294-0788
Ilinois: Oak Brook (312) 323-2802. Massachusetts: Ne thdm (617) 449-1052. New Jersey Upper Saddle River (201) 327-4244. Texas: Dallas (214) 688-0074
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* INTRODUCING A NEW STAR $
« IN MEMORY MANAGEMENT .,

® The Multibus Z8000 CPU Board from Central Data e
0000000000000 0000O0CGOCOCGOCGOGOGIOGONONOS

Featuring...

s—— : The Zilog/AMDZ8001 (segmented)
. 16 bit microprocessor chip. The Z8000
el A R E runs at a speed of 4 MHz and the board has full
" -muq* ' "SRR ; 4 . multi-master capabilities.
P ARSI B 2 NI i ‘ A unique memory management circuit that
: M . . maps physical memory into 2K pages for a total
gt b " Mg - eome o gystem-wide memory of 16 Mbytes.
:" . : # : ' Multi-user capabilities with multiple
1 g 16y iy fmemory maps that allow efficient usage
: ey with no interference.
Two 2716 EPROMS, optionally available,
that are automatically selected and can be
deselected.
On-board peripheral chips that signifi-
— cantly decrease workload on the Z8000.
e Standard Z8000 CPU Bd. $635. Moni-
tor Option $75. 9511 Option $225.
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3333333t 3aeangs . J
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Static Ram Board adds Double Density Floppy Cartridge Disk Con- PROM Board allows the
either 16K or 32K of static Disk Controller adds from troller Board provides user to hook between 1k
memory to a Multibus one to four double density DMA transfers to or from and 128K of PROM to a
system. 16K — $495. standard sized floppy disk cartridge disk drives with Multibus system. $110.
32K —$880. drives, either single or capacities of 10 or 20

double-sided. $255. Mbytes. $335.

Quad Serial Interface Octal Serial Interface Prototyping Board will

Board hooks up to four EIA  Board allows up to eight accommodate up to 95

RS-232 interfaces to your EIA RS-232 interfaces. - Mother Board can hold up 16-pin sockets, allowing
to 15 Multibus cards with :

system. $225. $265. both P1 and P2 provided the user to wire wrap a
for each card position. prototype circuit. $45.
$255.

Central Data Corporation

Extender Board will raise

! P.O. Box 2530 Station A 713 Edgebrook Drive Champaign IL 61820
3 ol of 6.2 nchos. $50. (217) 359-8010 TWX 910-245-0787

All prices listed are OEM quantity 100. Other prices available on request.

CIRCLE NO. 72 ON INQUIRY CARD



Previewing
INnterface ‘80

LORI VALIGRA, Assistant Editor

Show’s theme will stress the 1980s
as the payoff decade for investments in data communications

The eighth annual Interface Conference and Exposi-
tion, to be held March 17-20 at the Miami Beach
Convention Center, will focus on the operational and
economic implications of technological advances in data
communications, distributed data processing and net-
working. Show sponsors expect more than 250 exhibi-
tors and 62 technical sessions to draw approximately
10,000 data comm and EDP professionals.

According to Sheldon G. Adelson, president of The
Interface Group, which sponsors the show, “The thrust
of this conference will be to position the 1980s as ‘the

MINI-MICRO SYSTEMS/March 1980

payoff decade’ for an ongoing (technology) investment
program” in data communications.

Decreased costs and increased productivity of both
equipment and personnel will be highlighted in the
show’s sessions and vendor offerings. On the network
side, software and hardware vendors alike are gearing
their efforts toward ease of use, protocol standardiza-
tion for integration, diagnosis and analysis and data
base structuring.

In a session called “Packaged Solutions Improve Net
Performance,” consultant Ralph Berglund will focus on
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Decreased costs and increased
productivity of equipment and personnel
will be highlighted in sessions and
exhibits.

an integrated approach to monitoring and analyzing
network activity. According to Berglund, IBM’s NPDA
(network problem determination aid) and other pack-
aged networks boost a network operator’s productivity,
save money and decrease programming time. Packaged
solutions, he explains, are a “systems approach to a
systems problem,” as opposed to freestanding network
monitoring systems, which are incorporated into the
mainframe.

Helen Wood, a computer scientist at the National
Bureau of Standards, also advocates a simpler approach
to networking. In the session “New Multifunction
Network Operating Systems,” she will evaluate the
combination of hardware and software available to
make it easier for unsophisticated users to operate a
network. Wood says that protocols of different
components must be standardized before chores can be
off-loaded onto the operating system. Such chores
include translating languages between computers,
resolving data formats and tracking data. “Protocol
standards are inevitable if we are to have distributed
data processing. There is a continuing movement
toward facilitating communications between systems
and creating standards such as ANSI and 150,” Wood
explains.

Integration and protocol problems can be addressed
through proper structuring of data bases, according to
Dr. Robert H. Holland of Database Design, Inc. In the
session “Structuring Hierarchical Data Bases for DDP
Nets,” Holland will discuss the trade-offs involved in
distributing data bases among networks. “People today
are not paying attention to the proper structuring of
data,” he explains, “but are jumping right into . . .
physical before logical design.” The recent automation
of once cumbersome and expensive structuring tasks is
the reason for this. But it is also costly to restructure
data bases each time an application is added, Holland
notes. “Many corporations spend 80 percent of their
corporate DP dollar on maintenance of data bases,” he
says, adding that, with proper structuring, these costs
would drop to 20 to 30 percent.

Vendors respond

Vendors are recognizing and responding to users’
networking needs with a variety of offerings. For
example, Intertel, Inc., will introduce its WRAP option,
which adapts non-Intertel modems to the company’s
EMS-One network control system. The option makes
modems completely compatible with all of Intertel’s
network-control products.

Other companies, including General Datacomm
Industries, Ine., and Digi-Log Systems, Inec., will show
recently introduced network-monitoring and diagnostic
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More than 250 exhibitors of data-communications, distributed
data-processing and networking equipment are expected at this
year’s Interface '80.

products, geared toward increased up-time. Digi-log
will also introduce a data line monitoring system
costing $3000, according to a company spokesman.
Comparable systems on the market cost from $4500 to
$6000.

Two vendors are focusing on saving operating time.
T-Bar, Inc., for example, will exhibit its Multiple
Access Switching System, which enables a user to
access data communications lines from a command
terminal for rapid network restoration, fault isolation
and line monitoring. In addition, Sykes Datatronics,
Inc., will show an enhancement to its private line
network protocol 8A1/8B1. The addition provides
straight store and forward capabilities for administra-
tive messages and simultaneous send/receive.

Micom Systems, Inc. will introduce a multidrop
terminal concentrator said to save communications
costs by enabling a minicomputer to communicate over
one telephone line with as many as 16 dumb terminals
at as many as eight remote sites.

The standardization of interfaces to enhance commu-
nications capabilities and accessing data bases for word
processors are considered in a session called “New
Ways of Integrating Word and Data Processing on
Distributed Networks.” Although most word-
processing systems are intelligent, accessing DP data
bases is a major problem, because most terminal
system interfaces are incompatible, according to Ralph
DeMent of Digital Equipment Corp. He indicates a
need for more communications capabilities on word
processors.

Components are the major obstacle in standardizing
to implement cost-effective fiber-optic systems, accord-
ing to Dr. Del Hanson of Hewlett-Packard Co. He will
discuss trade-offs involved in fiber-optic installation,
such as parameter standardization, fiber design and
cabling processes in the session “Fiber-Optics: The
New Look in Local Loops.”

Vendors in that market segment are offering
products with stronger cable and less expensive
connections. Canoga Data Systems and Siecor Optical
Cables, Inc., will have a multiplexed data communica-
tions link operating between their booths through a
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THE FIRST OF A NEW GENERATION.
THE INTELLEC'MODEL 240 SERIES Il
DEVELOPMENT SYSTEM.

NOW AVAILABLE FROM ARROW.
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Franchised Locations: Hamden, Ct. 203-265-7741/Ft.Lauderdale, Fl. 305-776-7790/Melbourne, Fl. 305-725-1480/Atlanta,Ga.404-449-8252

Chicago, Il. 312-893-9420/Woburn, Ma. 617-933-8130/Ann ‘Arbor, Mi. 313-971-8220/Minneapolis, Mn. 612-830-1800/Manchester, N.H. 603-

668-6968/Moorestown, N.J. 609-235-1900/Saddle Brook, N.J. 201-797-5800/Winston-Salem, N.C. 919-725-8711/Hauppauge ,N.Y. 516-231-
1000/Rochester, N.Y. 716-275-0300/Syracuse, N.Y. 315-652-1000/Dayton, Oh. 513-253-9176/Cincinnati, Oh, 513-761-5432/Cleveland, Oh.
216-248-3990/Pittsburgh, Pa. 412-351-4000/Dallas, Tx. 214-386-7500/Milwaukee, Wi. 414-764-6600. Other: San Diego, Ca. 714-565-4800

San Francisco, Ca. 408-739-3011/Denver, Co. 303-758-2100/Baltimore, Md. 301-247-5200/Albuquerque, N.M, 505-243-4566/Houston, Tx.
713-491-4100/Seattle, Wa, 206-575-0907. International: TWX: 510-224-6021.
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Arrow helps you leap into tomorrow
with the Model 240 Intellec®Series |1
Microcomputer Development System.

The first of a new generation of develop-
ment system products, the Intellec Model
240 emphasizes the kind of performance
capabilities necessary for vast microcom-
puter program development. Equipped

to handle today’s heavier work loads

with 16-Bit microcomputers, Intel’s Model
240 is quick and efficient. A powerful
development tool, the Model 240 provides
an external cartridge disk system with 7.3
megabytes of storage plus an internal
flexible disk with 250 kilobytes of storage.
Editing, compiling, assembling, debugging,
the Intellec Model 240 is the complete

development system. (Note: The Model 240 is
pictured here with the Model 730 Disk System and the
UPP 103 Universal EPROM Programmer.)

At Arrow our conveniently located
Microcomputer Development Centers are
staffed with field applications engineers.
Together with our field sales engineers, we
provide you with the support, advice, and
assistance you require. The Arrow systems
team offers custom programming, cable
assembly capabilities, and on-site technical
seminars.

And at Arrow we have what you need
and we get it to you on time. Using our
computerized inventory system, our Arrow
team can locate any Intel product in our
nationwide inventory within seconds and
have your order on its way within hours.

So take the next step forward. Push
development capabilities to their limits
with the Intellec Model 240 Series ||
Development System. Arrow and Intel.
For that extra level of performance.
ARROW.

The SYSTEMS TEAM you can count on.

N\NGUJ

ARROW ELECTRONICS, INC.
ELECTRONICS DISTRIBUTION DIVISION

e e e oy

Please send me more information concerning
Intel’s Intellec Model 240 Series || Development
System.

Send to

ARROW ELECTRONICS
900 Broad Hollow Road
Farmingdale, New York 11735

Attention: Howard A, Levin, Systems Mkt. Mgr

Name

Title

Company

Address

City

State Zip
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TERMINALS

FROM TRANSNET

PURCHASE FULL OWNERSHIP AND LEASE PLANS

PURCHASE PER MONTH

DESCRIPTION PRICE 12 MOS. 24 MOS. 36 MOS.
LA36 DECwriter Il.......... $1695 $162 $ 90 § 61
LA34 DECwriter IV ......... 1,295 124 69 47
LA120 DECwriter Ill KSR .... 2,295 220 122 83
VT100 CRT DECscope ...... 1,895 182 101 68
V1132 CRT DECscope ...... 2,295 220 122 83
DT80/1 DATAMEDIA CRT .... 1,895 182 101 68
TI745 Portable Terminal .... 1,595 163 85 57

T1765 Bubble Memory Terminal
TI810 RO Printer ..........

2,795 268 149 101
1,895 182 101 68

TI1820 KSR Printer ......... 2,195 210 117 79
T1825 KSR Printer ......... 1,695 162 90 61
ADMS3A CRT Terminal ...... 875 84 47 32

QUME Letter Quality KSR ... 3,195 306 170 115
QUME Letter Quality RO .... 2,795 268 149 101
HAZELTINE 1410 CRT....... 875 84 47 32
HAZELTINE 1500 CRT....... 1,195 115 64 43
HAZELTINE 1552 CRT....... 1,295 124 69 47
DataProducts 2230 Printer .. 757 421 284
DATAMATE Mini Floppy ..... 1,750 168 93 63

FULL OWNERSHIP AFTER 12 OR 24 MONTHS
10% PURCHASE OPTION AFTER 36 MONTHS

ACCESSORIES AND PERIPHERAL EQUIPMENT

ACOUSTIC COUPLERS ¢ MODEMS e THERMAL PAPER
RIBBONS e INTERFACE MODULES e FLOPPY DISK UNITS

PROMPT DELIVERY e EFFICIENT SERVICE

TRANSINET CORPORATION
1945 ROUTE 22, UNION, N.J. 07083

201-688-7800

TWX 710-985-5485
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If you don't need dial-up and

you're looking for an inex-

pensive local or in-house
communication link that's

RS-232 compatible, then

consider a pair of our M-1
asynchronous short haul

) modems. Purdue University,
Princeton University, NASA, the U.S
Navy and many others have found
that our M-1's are a cost effective
way to solve communication prob-
lems up to 10 miles or 9600 bps

Rack mount configuration is avail-
able too. If you need synchronous
transmission ask about our M-2
synchronous short haul modem.

Write or call us now
for a data sheet

and complete price
information

bo-sherrel co.

6101 JARVIS AVENUE
NEWARK, CA 94560

(415) 792-0354 *100 Quantity
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Holland: ‘People today are not paying
attention to the proper structuring of
data.’

one-kilometer fiber-optic cable. Canoga’s 16-channel
multiplexer, designed for speeds as high as 56K bytes,
fits 16 communications lines onto one fiber, thus saving
cost. End-user price is $9000 per end for a 16-channel
system.

Canoga and other companies are also offering lower
capability multiplexers. In addition, Valteec Corp. will
introduce an eight-port asynchronous multiplexer that
will sell for $6000. ITT Electro-Optical Products will
show heavy-duty glass fiber cables, which can be buried
directly in the ground by conventional plowing
equipment, according to a company spokesman.

All-digital communications

Component integration is a concern in all-digital
communications implementation as well as in net-
working. In “Progress Toward All-Digital Communica-
tions,” John Nuwer of Atlantic Richfield will discuss the
advancements in telephone digitizing and in A-to-D
switches. “There is a cost benefit in getting away from
separate instruments, such as a facsimile machine,
word- or data-processing terminal, or telephone to a
box on a desk, which will allow incompatible devices to
talk with each other over a network,” says Nuwer. He
notes that there are many available systems to digitize
the human voice. Possible solutions to the problems of
digital voice synthesis will be discussed by Alan Kaplan
of Electronic Business magazine in “Digitizing The
Human Voice: The Sound of Systems to Come.”

Management issues

To combat the personnel shortage, companies should
emulate the training programs offered by 1BM Corp.,
Xerox Corp. and Burroughs Corp. According to Dennis
O’Donnell of O’Donnell and Associates, pirating of
professionals will decrease, and recruiting efforts will
be shifted to training college graduates and personnel
in parallel markets, such as the office supplies industry.

Other show highlights are sessions on multipurpose
microprocessors, distributed data processing case
studies, the data comm school and eight workshops.
Registration fee is $95 for four days or $60 for a single
day for both sessions and exhibits. E

WHAT’S COMING
IN APRIL:

* High-level languages for micro-
computers

¢ Data communications with minis:
Part 2

* Expanding the 8086 family
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“Our Iab test results are critical to
effective health care. We wouldn't trust them to
anything less than Scotch Brand Disk Packs?’
| U (1R 14 R

Dr. David B. Kaminsky,
Director of Laboratory,
Eisenhower Medical Center,

Rancho Mirage, CA

Eisenhower's health care programs
depend on the accuracy of almost
30,000 clinical tests every month. So
its laboratory depends on Scotch
949/80 Disk Packs.

Every Scotch Disk Pack is designed to
resist the damage caused by head
crashes and to protect critical data—
two advantages of the exclusive
3M CRASHGUARD?® protective disk
coating.

Each pack is tested to assure it exceeds
industry performance standards
before it leaves our plant. We make
certain you can depend on every pack,
because we know nothing less than
the best is acceptable for your vital data.

Scotch Disk Packs are available in
a wide range of configurations to meet
your needs.

For information about how you
can purchase Scotch Disk Packs, call toll
free: 800-328-1300. (In Minnesota,
call collect: 612-736-9625.) Ask for the
Data Recording Products Division.

In Canada, write 3M Canada, Inc.,
London, Ontario N6A 4T1.

If it’s worth remembering,
it’s worth Scotch
Data Recording Products.
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Computers and sports:
a naturdl licison

THOMAS A. EIFLER, Honeywell Information Systems

Applications are growing so rapidly that nearly every sport
is succumbing to computerized scoring and data display

From Austria to Atlanta, from Switzerland to
Cleveland, in bowling alleys, on basketball courts and
at the finish lines of long-distance foot races, computers
are rapidly becoming as much a part of the world of
athletic competition as are the joy of victory and the
agony of defeat.

West squad’s Davis wasn't MVP in the 1979 NBA all-star game, but
Honeywell system enabled quick tabulation of votes naming Denver's
David Thompson the winner.
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In this age of instant replay and on-the-spot analysis
by TV commentators, there is no margin for error.
Final results are expected—or, in some cases,
required—immediately upon conclusion of a sports
event. The human mind simply cannot tell which runner
finishes 6142nd in a race of 7000, or how far ahead of the
next runner this individual is. A computer can. And,
although the shrewdest mathematician cannot instanta-
neously calculate the average of several scores given by
judges at a gymnastics competition, a computer can.

For the past few years, computers nationwide have
been scoring and timing races, including the Gasparilla
Long-Distance Classic in Tampa, Fla.; the Chicago
Long-Distance Classic; the Cleveland Heart Run; the
Purity Supreme Heartbreak Hill Road Race in Boston;

Computer system simplified scoring of finish in Cleveland Heart-A-Thon.
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and the Boston Marathon. The system the Marathon
uses works this way: For about the first 1000 runners in
a field of 7000, a button is pushed each time a
participant completes the race, notifying the computer
that somebody has crossed the line. At this point, the
system doesn’t know whether this person is male or
female, young or old, official or unofficial; all it knows is
that a runner has completed the race at a specific time.

The runners then line up in the order of their finish in
as many as eight chutes, each at least 100 yards long
and holding 300-400 runners. At the end of the chutes,
officials record each runner’s number, in order. If an
unofficial entrant appears, his name and order of finish
do not show in the final listing of each participant’s
statistics. In other words, if the printout generated at
the end of the race indicates that a runner finished
1009th, it means that he completed the race after 1008
other official entrants.

Meanwhile, back at the finish line, runners eventual-
ly begin to cross the line in groups of 30, 40 or 50.
Because the button cannot be pushed quickly enough, a
different system is used. A particular runner is
“spotted” on his way to the finish line and, as he crosses
it, his time and number are recorded. Fifteen seconds
later, another runner is spotted. The system then
knows that all runners who cross the line between these
two runners do so in the 15-second interval between
runner A’s time and runner B’s.

If 600 runners cross in that 15 seconds, the system
distributes this information over the allotted time.
Thus, a runner’s time could be off by a second or two,
but once 1000 runners have already crossed the line,
this is not important.

For the first time in the history of sailing, computers
and telecommunications were linked in 1979 to follow

“live”—almost in real time—TRANSAT, the first two-
way transatlantic yacht race. The race covers about
6000 nautical miles (11,000 kilometers) from Lorient,
France, to Bermuda and back.

Resources were provided by the ARGOS system of
France’s Centre National d’Etudes Spatiales (CNES).
ARGOS is a global system that collects data by satellite.
It comprises portable beacons, a TIROS-N satellite and
the data-processing center of the CNES at Toulouse. In
this center, a large-scale Cii Honeywell bull IRIS 80
computer stored and processed information collected in
the U.s. and France. The data was retransmitted to
Toulouse by private land links.

The satellite rotated around the earth, allowing
transmission of the competitors’ positions, to an
accuracy of one nautical mile, to the IRIS 80 at two-hour
intervals. Thus, the computer could be asked at any
time for updated information. Throughout the race, Cii
Honeywell Bull, Honeywell's French computer associ-
ate, provided special information services to radio and
TV representatives. These services included an auto-
matic display of the paths of the yachts on a color
graphics terminal, which was generated by a Cii
Honeywell Bull 66/60 computer in Paris from informa-
tion supplied by the IRIS 80. It was then retransmitted
to the TV channel Antenne 2.

Gymnastics

Nadia Comaneci never had it so good. When 81 of this
country’s finest female gymnasts recently competed
against each other at the U.s. Gymnastic Federation’s
1979 Junior Women’s Championships in Allentown, Pa.,
a minicomputer was on hand to help both the
participants and their coaches keep track of the scoring.
Because the meet’s winners were considered front-

Baton is passed at Corporate Cup competition in San Francisco, as data

is entered into computer scoring system from press box in background.
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R
Resources for the first two-way

transatlantic yacht race were provided
by ARGOS, a global system that
collects data by satellite.

runners in the race for inclusion on the 1984 U.S.
Olympic team, all the competitors—aged 10 to
14—were anxious to learn their standings.

There were two rounds of events—compulsory and
optional—with four events in each round: balance
beam, vault, uneven parallel bars and floor exercises.
Each event was evaluated by a panel of judges—four
former high-ranking amateur or professional gym-
nasts. The averaged scores were first displayed to the
audience and then entered into a Honeywell Level 6
model 47 minicomputer. The system tabulated the
scores and provided continuous printouts of the results,
detailing the standings of each event and the overall
standings of each round .

The computer’s involvement with gymnasties is not
limited to the uU.s. At the 19th World Gymnastics

Tom Cusson, manager of Honeywell's technical support operations
in Billerica, Mass., checks data produced by Level 6 computer at
finish of 1979 Boston Marathon.

Championships at Strasbourg, France, in October,
1978, Cii Honeywell Bull provided the data-processing
service that handled the scores of about 400 athletes
from 40 countries. The system, based on a Level 6
minicomputer, provided newspapers, TV networks,
journalists and television audiences with the unofficial
intermediate placings as soon as each competitor
finished. Television producers received continually
updated results tables supplied in video signal form by
a character generator linked to the computer. The table
could be superimposed on the images being broadcast.

Operating in a real-time, multiprogramming mode,
the Level 6 handled several simultaneous competitions
occuring in different locations. The placings were
printed every half-day on a 300-lpm printer, repro-
duced and distributed.

Two Cii Honeywell Bull 61/60 computers played a key
role at last year’s World Figure Skating Champion-
ships, held in Vienna, March 13-18, which involved 350
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participants from 26 countries. An information system
for TV commentators was provided by Honeywell Bull
A.E., the Austrian member of Cii Honeywell Bull’s
international network.

The two computers located at the company’s Vienna
data processing center collected the competitors’ marks
via input terminals in the Vienna Stadthalle. The
systems operated in parallel and, when necessary, each
was switched to the other in seconds with no
interruption. Output terminals printed provisional and
final results and complete details of each performance.

Other terminals formed part of the TV information
system. A video screen displayed the first 10 placings in
a current competition and, optionally, the second 10.
These lists were instantaneously updated at the end of
each performance and a closed-circuit TV conveyed
them to the control consoles of TV units, where they
were selected for broadcast.

The programs for the computerized results service
were modified versions of those written for the 1976
Innsbruck Winter Olympic Games. The changes
included competition rule differences and the addition
of a new program to provide information to judges.

Basketball

At 1979’s National Basketball Association All-Star
Game, hosted by the Detroit Pistons in the Silverdome
in Pontiac, Mich., sportswriters could wait until the
final minute of play before casting their ballots for the
game’s most valuable player. A Honeywell Level 6
model 33 sorted, tabulated and simultaneously project-
ed the results on two 24-inch CRT display stations—both
in full view of TV cameras. Thus players, spectators and
millions of television viewers knew who was MVP a
minute after the game.

The technique was even simpler than the method
that worked so flawlessly at 1978’s game in Atlanta,
where a computer first monitored the voting. During
that game, 20 Honeywell terminals, in clusters of five,
were strategically placed near the voting writers and
sportscasters. With a minute left in the game and again
at the final buzzer, volunteers collected the ballots and
rushed them to the nearest terminal cluster, where the
votes were entered. Each cluster was connected via
dial-up phones to a Level 66 large-scale computer in
downtown Atlanta. The results were then projected on
a CRT for the CBS camera.

Baseball

In this age of free agents, arbitration, non-negotiable
contract demands, suits and countersuits, one fact of
baseball life remains constant: winning teams are those
with the best 25-man rosters. To fill those rosters,
major league owners and general managers use a
variety of techniques, including trading for other
players, outbidding the competition for the services of
specific free agents and scouting the minors.

But scouting isn't what it used to be. Today,
information on a prospect’s hitting, throwing, running
and fielding abilities is just as likely to emanate from a
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Vector graphics. OEM prices.

GRINNELL SYSTEMS
1 1 ! Now, with Grinnell’s GMR-37 graphic display
= hszz | systems, you can have the resolution and input
' advantages of dot matrix television for about

the same price as more limited character-
based systems.

And, every GMR-37 display is a complete
operating system: display generator, MOS
refresh memory, vector and rectilinear graph-
ics, alphanumerics in 4 sizes, bi-directional
RS-232 computer interface and RS-170 video
interface. Systems, including power supplies,
are housed in a 7”, rack-mountable chassis
and drive standard closed circuit monitors.

Four basic GMR-37 models can be tailored
to fit into almost any computer-based system.
Here are just a few examples. (Prices are
F.O.B. San Jose, and quantity discounts are
available. TV monitors are extra.):

382 HLARM]

GMR 37-20: $3700

256 x 512 resolution, one channel RGB color
plus blink. (Two channels: $4500)

GMR 37-30: $4500

512 x 512 resolution, one channel RGB color
plus blink.

GMR 37-60: $4700

1024 x 1024 resolution, one channel B/W.

In addition, you can also have several
economical options: independent cursors, joy-
sticks, keyboards, special character sets and
16 bit, plug-compatible parallel minicomputer
interfaces.

Further, if you ever want to move up, Grinnell
has a complete line of larger systems—all
software compatible with the GMR-37—to do
things like animation, image processing and
real-time frame grabbing.

So, if quality graphic displays are important
to your product, look at the GMR-37 line. For a
quotation on the system that meets your
specific requirements, call or write.

GRINNELL SYSTEMS

2159 Bering Drive, San Jose, California 95131 (408) 263-9920
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For All your EIA and Other

Interface
Cable

Pictured here:
Only a few of the
many connectors
and cables we
supply. In stock
or to your specs.

FAST e RELIABLE © ECONOMICAL

We make cables that interface with DEC, IBM,
DGC, TI, H/P and others ... ribbons, coax,
twin-ax, Telco, to name just a few.

Extended Data Cables (EIA-EDC) up to 150 feet!
$18.50 plus 75¢c/foot (18 pins)
EIA RS 232-C — all 25 pins wired M/M or M/F
$16.00 plus 50c/foot
(Also in various other conductors)

Call or write for information and for our new catalog.
INTERFACE 80 - BOOTH 1210
d The Company with a lot of Connections
ce Data Set Cable Company.inc.

We serve you from 2 locations:

722 Danbury Road — P.O. Box 622 3560 Polaris Avenue, 21
Ridgefield, Connecticut 06877 Las Vegas, Nevada 89103
(203) 438-9684 (702) 873-2133
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Stocking genuine

DEC computer
spares

Spare Parts for:

DEC PDP Computer Family
DEC Line Printers
DEC Video Screens
LSI-11
Others

Call Radgo. We handle genuine DEC parts manu-
factured by DIGITAL EQUIPMENT CORPORATION
We sell at factory prices with FACTORY WARRAN-
TY. Radgo is stocked and staffed to help you with
your requirements for most general purpose K & M
series and many COMPUTER SPARE MODULES
and COMPONENTS. We also stock a large assort-
ment of COMPUTER SUPPLIES

Padgo Sales Ca.

To order or for free catalog call:
1-800-543-1986, Ohio customers phone
1-513-752-6880.

3988 McMANN RD., CINCINNATI, OH 45245
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A Honeywell Level 6 model 33 sorted,

tabulated and simultaneously projected
the results of the MVP ballot at 1979's

NBA All-Star Game.

computer as from the pen of a retired player working as
a scout for his old club. In fact, 17 of the 26 major
league teams—besieged by skyrocketing players’
salaries, expensive stadium maintenance and other
rising expenses—have abandoned the old, costly
system in which each club maintained its own
nationwide scouting organization. Instead, these clubs
subscribe to the computerized scouting services offered
by the Major League Scouting Bureau in Newport
Beach, Calif.

The MLSB employs 60 professional scouts who watch
baseball games across the country on behalf of their
clients in both the National and American leagues. The
information they gather is stored in Honeywell’s
computer service, DATANETWORK. The large data base
containing the player performance information is
updated daily from the Major League Scouting
Bureau’s offices in Newport Beach. The client teams,
using either video display or teletypewriter terminals,
simply dial into Honeywell’s large-scale computer
systems in Minneapolis and request the profiles.

During the season, scouts in five regions cover high
school, college and minor league teams’ games. They
rate each promising player by his height, weight,
ability to play his position and his batting skill. The
qualifiable parameters are sent with subjective com-
ments to the MLSB main office, where they are loaded
offline onto a cassette, and then dumped online daily
into the computers. DATANETWORK's dial-in access and
simplified procedures allow non-technical users to
process all this information.

Twice a year, reports on the 500 most promising high
school and college players are produced for each team
and mailed to the scouting director before the
free-agent draft in January and June. A much larger
and more comprehensive report on all players in the
minor league pro system is produced after the draft in
June, sent to each subscribing team and updated
throughout the minor league season. Client teams and
Scouting Bureau personnel, using interactive or batch
terminals, have easy access to DATANETWORK in more
than 250 time-sharing cities in the U.S. and Canada.
When a team dials in and asks for updates, it receives
all scouting opinions, including second or third visit
impressions by a scout.

This list of the sports-related computer applications
is far from complete. Others, ranging from bowling to
cricket in England, are succumbing to computerized
scoring and data display. A similar discussion of the
same topic a few years hence could touch on virtually
any aspect of every known sport. If the trend continues
at its current pace, we may be near the day when
shouts of “kill the umpire” will be replaced by “debug
that model 2310.” [
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ROLL OVER, WINCHESTER.

Make room for Dynabyte's multi-user, multi-tasking, cartridge module hard disc system:

We're real proud of this
one. It's got a cartridge
module disc pack that al-
lows you to copy your data
in a few minutes, then store
the pack. With one smart
design, we've solved the
disc back-up dilemma. You
get main-frame con-
venience with a Z-80 based
microcomputer.

The DB8/6 allows up to 16
consoles to be connected
and in use at one time. Each
user can initiate and run

THE DB8/6

numerous simultaneous tasks from their respective consoles.
This is the top of the line in our family — completely compatible with our 5" floppy system, our 8" floppy
system, and all our software. Check out the Dynabyte DB8/6 for yourself. It represents a whole new era in

computer capability.

THE FACTS:

hard
special
® 8 switct

ns and Janguageé.
ORTRAN, COBOL, System

of terminals and printers,
ding the DB130/1 pictured
, a superset of the VT132
featuring 132 characters per line,
| spacing, smooth scroll

DUNABYTE — 115 Independence Drive— Menlo Park, CA 94025 — (415) 329-8021
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Color communicates better. That’s the obvious benefit of
ISC’s new CP/M°2 compatible desktop computer.

What isn't as obvious is thé benefit of the CP/M2 operating
system. CP/M2 allows Intecolor® 8963 users to choose from an
abundance of software. The wide variety of business programs
available in CP/M greatly reduces the need for specially-
prepared software.

Simply load the CP/M2 operating system disk to run any CP/M
program (without modification), whether it's in BASIC, COBOL,
FORTRAN IV, or any other programming language. Add the superb
readability and improved comprehension of color graphics and
TR you've got unparalleled desktop performance.

S e The Intecolor 8963 is complete with 19" display, 32K of user

SRk AT RAM, 591K dual 8" floppy disk drive, CP/M2 operating system
and a color version of Microsoft® Business BASIC. At just $6395F
it's perfect for the small business.

See the new 8963 at selected computer dealers. Or ask your
ISC sales representative for a demonstration and find out how
color—and CP/M2—can work to your advantage.

*U.S. domestic price Unretouched photo of screen CP/M is a registered trademark of Digital Research Corp

ISC SALES REPRESENTATIVES: AL: 205/883-8660, AZ: 602/994-5400, AR: (TX) 214/661-9633, CA: Alhambra 213/281-2280, Goleta 805/964-8751, Irvine 714/557-4460, Los Angeles 213/476-1241,
Los Altos 415/948-4563, San Diego 714/292-8525, CO: (GA) 404/449-5961, CT: 203/624-7800, DE: (PA) 215/542-9876, DC: (VA) 703/569-1502, FL: Ft. Lauderdale 305/776-4800, Melbourne 305/723-0766,
Orlando 305/425-5505, Tallahassee 904/878-6642, GA: Atlanta 404/455-1035, HI: 808/524-8633, ID: (GA) 404/449-5961, IL: (No.) 312/564-5440, (So. MO) 816/765-3337, IN: (IL) 312/564-5440,
1A: (MO) 816/765-3337. KS: (MO) 816/765-3337, KY: 606/273-3771, LA: 504/626-9701, ME: (MA) 617/729-5770, MD: (VA) 703/569-1502, MA: 617/729-5770, MI: Brighton 313/227-7067,

Grand Rapids 616/393-9839, MN: (GA) 404/449-5961, MS: (AL) 205/883-8660, MO: 816/765-3337, MT: (GA) 404/449-5961, NB: (MO) 816/765-3337, NH: (MA) 617/729-5770, NJ: (No.) 201/224-6911,
(So.) 215/542-9876, NV: (AZ) 602/994-5400, NM: 505/292-1212, NY: Metro/LI(NJ) 201/224-6911, N. Syracuse 315/699-2651, Fairport 716/223-4490, Utica 315/732-1801, NC: 919/682-2383,

ND: (GA) 404/449-5961, OH: Cleveland 216/398-0506, Dayton 513/435-7684, OK: (TX) 214/661-9633, OR: 503/620-5800, PA: (E) 215/542-9876, (W) 412/922-5110, Rl: (MA) 617/729-5770,

SC: 803/798-8070, SD: (GA) 404/449-5961, TN: 615/482-5761, TX: Austin 512/454-3579, Dallas 214/661-9633, El Paso Area (Las Cruces, NM) 505/523-0601, Houston Only 713/780-2511,

UT: (GA) 404/449-5961, VT: (MA) 617/729-5770, VA: 703/569-1502, WA: 206/455-9180, WV: (PA) 412/922-5110, WI: (IL) 312/564-5440, WY: (GA) 404/449-5961,

EUROPEAN EXPORT SALES: EUROPE: (MA) 617/661-9424, BELGIUM: Brussels 02-242-36-04, FRANCE: Rueil Malmaison 749-40-37, GREECE: Athens 642-1368, ITALY: Milano 02600733
THE NETHERLANDS: Poeldijk 01749-7640, SPAIN: Barcelona 204-17-43, SWEDEN: Vallingby 08-380-370, SWITZERLAND: Mutschellen 057-546-55, UNITED KINGDOM: Bournemouth 0202-293-115,
WEST GERMANY: Koblenz (0261)-31025/6, AUSTRALIA & NEW ZEALAND: Auckland 814-9385, Canberra 58-1811, Chermside 59-6436, Melbourne 03-543-2077, Sydney 02-808-1444,
Wellington 64-4585, CANADA: Dorval 514/636-9774, Ottawa 613/224-1391, Toronto 416/787-1208, Vancouver 604/684-8625, CENTRAL AND SOUTH AMERICA & CARIBBEAN: (GA) 404/394-9603,
MEXICO: Monterrey 564-876, FAR EAST: (CA) 213/382-1107, HONG KONG: 5-742211, JAPAN: (Tokyo) (03) 463-9921, TAIWAN: (Taipei) 02-7026284, MIDDLE EAST: (GA) 404/581-0284
ISRAEL: Ramat Gan 03725749, KUWAIT: Kuwait 438-180/1/2, LEBANON: Beirut 221731/260110, SAUDI ARABIA: Jeddah 27790, Riyadh 25083-39732
For sales and service in other countries contact ISC headquarters in Norcross, GA., U.S.A

Intelligent Systems Corp., intecoior drive - Technology Park /Atianta - Norcross, GA 30092 - Telephone 404/449-5961 - TWX 810-766-1581
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LAST NOVEMBER,

DATA GENERAL AND

DEC ANNOUNCED
NEW COMPUTERS.

THE SIMILARITY

ENDS THERE.

COMPARE:

DEC
PDP 11/44
System

Data General
ECLIPSE S/140
System

ECLIPSE
$/140 is:

Thousands Whetstone
instructions/second

Double
Precision

231°

Single
Precision

314°

450 | 380

43% | 65%
faster faster

PRICE

$41,900°

Includes PDP 11/44
with 256 ERCC
memory,20.8 MB
dual RLO2 disc sub-
system, floatin%j\)oint
processor and LA120
console printer

$37,450

System including
S/140 with 256KB
ERCC MOS memory,

Model 6100 25MB
non-removable mov-
ing head disc with

integral 1.26 MB dis-
kette floating point
hardware and Dasher
TP2 180 CPS console
printer

10%

lower price
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What more can we
say? Ournew ECLIPSE®
S/140isnotonlyagreat
deal faster than the
11/44, it’s also a great
deal, period.

Read the chart.

Then you'll under-
stand why our ECLIPSE
S/140 is your only
choice. greak the
speed limit without
paying the price. Send
in the coupon.

Data General Corporation,
Westboro, MA 01580, (617) 366~
8911. Data General (Canada) Ltd.,
Ontario, Canada. Data General
Europe, 61 rue de Courcelles,
Paris, France, 766.51.78.

Data General Australia,
(03) 89-0633. ECLIPSE
is a registered
trademark of Data
General. ®Data

>
General e PO
; Wl s
Corporation, C) /@0@ ‘«\b“t\*\i\/'
i >
//’ /

2 e o el
& S //\c
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s T 4
*As reported in DATAQUEST Research Newsletter, Nov. 30, 1979; COMPUTER SYSTEMS NEWS, Dec. 3, 1979. .~ e ¢ R\
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SIEMENS

Take the whole kit & caboodle
or the caboodle alone.

KITAND CABOODLE
(PT80i Terminal)

Freedom of choice is what you get from
Siemens. The choice to select the quiet PT80i Ink-
Jet Printer Terminal in a variety of platen widths,
paper feeds, interfaces and configurations; or just
the “guts” of this remarkably quiet unit, the PT80i
Ink-Jet Printer Module; or, for those of you who
would like to build your own quiet printer, the Ink-
Jet Print Head with support electronics.

Aside from offering choice, the Siemens PT80i
offers a bi-directional printing speed of 270 char-
acters per second with nearly noiseless printing
operation, = 50dB (A) at 270 cps. It also gives you
high quality printing in a variety of type styles on
standard paper.

The technology to do more.

CABOODLE
(PT80i Module)

Extraordinary Speed...Quiet Operation...
Choice...Siemens Quality.

For more information about the PT80i Ink-Jet
Printer, contact us at:

Siemens Corporation

OEM Data Products Division
240 East Palais Road
Anaheim, California 92805
(714) 991-9700

District Offices:

Boston, MA (617) 449-3450
Iselin, NJ  (201)494-1000
Chicago, IL (312)671-2810
Dallas, TX (817)461-1673

CIRCLE NO. 83 ON INQUIRY CARD
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PACKAGED SYSTEMS. Eight systems built
around cLAssIC computers range from the
256K-byte 7861 to the 1M-byte 7870 cPu.
Peripherals include a 10m-byte disk drive or a
67M-byte disk drive with an 800/1600-bpi
tape drive and a choice of either a hard copy
console or a model 4611 conversational CRT
console device. Prices for the 7861 systems
range from $53,000 to $91,400; 7870
systems cost from $103,300 to $124,800.
Modular Computer Systems, Inc., Fort
Lauderdale, Fla. Circle No 220

TIMESHARING MINICOMPUTER SYSTEM.
The REPLICA-10 timesharing system, which
can be located either at a user's or the
vendor’'s facilities, is based on the vendor's
remote computing services for finance,
marketing and planning. REPLICA-10 includes
hardware, software and installation support
services. A REPLICARE support package
includes problem diagnosis, field service,
software support, software updates and
remote diagnosis capabilities. Rapidata,
Fairfield, N.J. Circle No 221

MICROCOMPUTER SYSTEM. The model
80-20 small business microcomputer system
incorporates a z80 cCPU, 32K of RAM
(expandable to 64k), two 140K-byte
minifloppy drives, an Asci keyboard, a
Centronics parallel printer interface, cabinet
and power supply. The system also has a
1024-character upper/lower case CRT display.
Software for the 80-20 includes BAL
(business-oriented BAsIC), with sequential,
indexed-sequential and random-access file
management, and a macro assembler. Other
languages are available. Price is less than
$3000. R2E of America, Minneapolis, Minn.

Circle No 222

MESSAGE SWITCH. Based on Tandem 16
minicomputers, the MA400 family of message
switches for message- and transaction-
processing environments supports a variety
of line protocols and terminals. Single-switch
configurations range from two to 16
processors. Each pair of processors provides
as much as 2M bytes of main memory, 4.8M

MINI-MICRO SYSTEMS/March 1980

bytes of mass storage and as many as 116
synchronous or 224 asynchronous communi-
cations lines. Prices for two-processor
systems start at $350,000. Computer
Sciences Corp., El Segundo, Calif.

Circle No 223

GENERAL-PURPOSE SYSTEMS. These
two microcomputer systems, intended to
serve business and industrial applications,
are easily expandable. Both include a z8o
CPU, 64K bytes of RAM, interrupt-driven
console capability, a floppy disk controller,
dual floppy disk drives and a CRT. The
systems have extra slots in their card cages
to accommodate additional boards and can
be expanded to support as many as four
floppy and four cartridge disk drives.
Software includes an operating system,
high-level languages, a macro assembler, a
text editor, a debugger and file management.
Prices start at $8460 for the Mmcz-1/50
desk-top system, $18,240 for the rack-
mounted Mcz-1/70, with quantity discounts
available. Zilog, Inc., Cupertino, Calif.
Circle No 224

DISTRIBUTION SYSTEM. The bms-1000/SP
service parts distribution system, aimed at
improving customer service for makers of
capital equipment and products requiring
parts replacement, is based on a DEC PDP-11.
Features include disk drives, video display

terminal, printers and application and
communications software. The system can
commit inventory at order entry time to
minimize backorders generated by inaccurate
inventory levels. Distribution Management
System, Inc., Bedford, Mass. Circle No 225

LOGIC TEST SYSTEM. The 3pPx630 system
generates logic circuit test programs and
simulates comprehensive logic circuit
functions. The system’s FLASH logic circuit
simulator program is said to simplify
production of test programs by generating
digital circuit images with topologies ranging
from a single chip to hundreds of complex
integrated circuits. Base price including user
training, is $105,000. Three Phoenix Co.,
Phoenix, Ariz. Circle No 226

PRODUCTION CONTROL SYSTEM. Pcs, a
turnkey production control system designed
to track, control and measure manufacturing
work flow in near real time, can be used as a

stand-alone system or as a terminal
subsystem in a distributed processing
environment. A minimum Pcs configuration
consists of a data station with two tape
cartridge drives, a microcomputer and 4K of
16-bit RAM, a CRT terminal, a 132-column
serial printer and one badge/card reader.
Price is approximately $20,000. Digital
Datacom, Inc., Irvine, Calif. Circle No 227

NEWSPAPER SYSTEM. The TMs-11/xe text
management system, aimed at medium-sized
newspapers, provides text entry, editing and
typesetting management capabilities. A
typical system consists of two PDP-11/70s
with more than a million characters of internal
memory each, three disk drives with a total of
200 million characters of storage, two
high-speed teleprinting terminals, two
magnetic tape units, typesetter interfaces,
printers and 24 vT72/t and vT61/t terminals. A
minimum configuration costs $387,000; a

typical system costs $510,000. Digital
Equipment Corp., Maynard, Mass.
Circle No 228

MEMORY BOARD/SYSTEM TESTER. The

MD-207/11 test system comes with
production- and user-oriented software
packages, including automatic shmoo

plotting, data logging, statistical analysis,
automatic board diagnostics and real-time
error logging. Hardware for the 10MHz system
includes a DEC LSI-11 computer, dual floppy
disk drives and a DEC VT-100 CRT terminal. A
split-cycle clock generator with as many as 16
independently programmable phases accom-
modates timing requirements of synchronous
and asynchronous semiconductor memory
systems. Base price for the MD-207/11 is
$78,500. Macrodata Corp., Woodland Hills,
Calif. Circle No 229
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interfaces
and controllers

64-LINE INTERFACE FOR LSI-11. This
parallel interface for LsI-11/23 and LSI-11/2
microcomputers contains 64 /0 lines
organized into four ports with program-
selectable data directions. The bRv11-J has a
choice of processor interrupt modes: bit
interrupts on 16 data lines or four I/0 interrupts
(one per port) and 12 bit interrupt lines.
Interrupt vectors are set under program
control, and interrupts can be programmed for
either fixed or rotating priority. The DRV11-J
costs $420, with quantity discounts available.
Digital Equipment Corp., Maynard, Mass.

Circle No 230

COLOR DISPLAY CONTROLLER. This
microprocessor-based character graphics
system generates a programmable display
comprising 254 characters and 64 fore-
ground/background color combinations or
eight gray-scale levels. The Fs 2500 color
video display controller, packaged in a
rack-mountable cabinet, produces 64 Ascll
upper-case and 31 lower-case characters in
an effective 10 x 8 matrix and effective 12 x
9 field. The controller also generates 95
semi-graphics characters. Aimed at process
control applications, the FS 2500 costs $4275,
with OEM discounts available. Ramtek Corp.,
Santa Clara, Calif. Circle No 231

UNIBUS-TO-DISK INTERFACE. Aimed at
OEMS using PDP-11 and VAX computers, the
Msc-1101 single-board controller interfaces
DEC's Unibus with Winchester and other
standard smp-interface high-capacity disk
drives. Features include command chaining,
automatic error correction and retry recovery,
implied overlapped seek, automatic head and
cylinder switching, DMA load regulation and
two-drive, dual-port control. The controller
uses a channel /o command protocol said to
be better than that used by existing DEC
software drivers. To ensure functional
compatibility, the manufacturer provides
users with software integration packages for
various DEC operating systems. The
MSC-1101 costs $4850, with OEM quantity
discounts available. Microcomputer Sys-
tems Corp., Sunnyvale, Calif.

Circle No 232
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IEEE-488 BUS INTERFACE. This interface
module handles all handshake protocols for
controlling and moving data between multiple
instruments on the IEEE-488 instrument bus.
The model Mce8488 adaptor performs talker
and listener functions that include primary
address recognition, secondary address
capability, complete source and acceptor
handshakes, programmable interrupts, RFD
holdoff to prevent data overrun, serial and
parallel polling capability and output trigger
synchronization. A software driver called
BUSCON performs controller functions, such
as sending interface messages and polling
serial or parallel devices. Unit price is $199.
Wintek Corp., Lafayette, Ind. Circle No 233

FLOPPY DISK CONTROLLER FOR INTEL
MULTIBUS. The Mm-sBc-80 floppy disk
controller, intended to replace Intel isBc-201
single-density and isBc-202 double-density
controllers, supports as many as four Shugart
800/850 (or similar) 8-in. drives in both
modes. A user can copy data from a
single-density diskette on one drive to a
double-density diskette on another, or vice
versa; the controller automatically determines
the density of the inserted diskette. Other
features include a bma channel, an on-board
sector buffer, write-precompensation circuit-
ry, phase-lock-loop operation and cRc error
checking. Micromation, Inc., San Francisco,
Calif. Circle No 234

EXORCISOR-COMPATIBLE CRT CON-
TROLLER. The McG 6800 color or black-and-
white CRT controller, compatible with M6800,
6801E and 6809E microcomputers, generates
128 upper- and lower-case characters in an
80 X 24 screen format with a 25th line. The
single-board controller contains independent
static RAM sections for display memory, FAC
code memory and graphics memory. Other
features include 64 software-definable
characters, graphics, eight foreground and
background colors, a 16-MHz clock and a
serial communications port with 16 selectable
baud rates. Prices start at $595. Phoenix
Digital Corp., Phoenix, Ariz. Circle No 235

CARTRIDGE DISK CONTROLLER FOR
INTEL MULTIBUS. The model 410 intelligent
disk controller provides as much as 80oMm
bytes of on-line storage for any Multibus-
based system. The single-board device,

which can control as many as four
Diablo-compatible drives, uses a channel 1/0
technique to enable command chaining and
concurrent processor and controller opera-
tion. Other features include 20-bit addressing,
byte or 16-bit word transfers, a pack format
command, command chaining and bus-
vectored and non-bus-vectored interrupts.
Xylogics, Inc., Burlington, Mass.

Circle No 236

MULTIBUS TAPE DRIVE INTERFACE. The
TIM-1/MX controller, which interfaces any
Multibus computer to as many as four
Tandberg TDC3000 DC300A cartridge tape
drives, executes tape functions without
intervention from the central computer.
Incorporating an 8080 microprocessor to
handle special read/search functions and
improve data integrity, the controller records
as much as 3M bytes per cartridge in an
ANSI/ECMA-compatible format. Price is $795.
MegalLogic Corp., Brookville, Ohio.

Circle No 237

SERVO-LOOP INTERFACE. This single-
board interface connects a Multibus
processor to an incremental-encoder position
feedback device. The Ps-10 board incorpo-
rates an analog voltage output compatible
with most velocity servo loops, a 12-bit
incremental up/down position counter and
inputs and logic levels for absolute-zero
position sampling. Compatible with any
incremental position encoding system that
provides phase-quadrature signal output, the
PS-10 permits slaving of two or more axes to
obtain simultaneous position data for
multiaxis contouring motion control. The
ps-10 sells for $700. Controlsmith, Inc.,
Nashua, N.H. Circle No 238

SPINWRITER INTERFACE. The model c101
IEEE-488 printer adaptor interfaces Commo-
dore computers to NEC 5530 Spinwriter and
Centronics-compatible dot-matrix printers.
Powered by the printer, the adaptor comes
with an 18-in. IEEE cable and a six-ft. printer
cable. The device also includes a switch that
enables selection of upper- and lower-case
printing for word-processing applications or
upper-case only for program listings. Price is
$225, with dealer discounts available. Fl
Electronics, Inc., Santa Rosa, Calif.

Circle No 239
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GRAPHICS ART

lllustration By David Willardson/Copyright 1977, Paper Moon Graphics, Inc

ENGINEERING, SCIENTIFIC AND
MATHEMATICAL ANALYSIS
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BUSINESS GRAPHICS

HERE’S A COLORFUL DISPLAY
OF OUR VERSATILITY.

No matter what type
of business you’re in,
our popular CG Series
of color graphics com-
puters can give you
vivid insights into
every phase of your
operations. Even our |
largest and most so-
histicated clients
ceep telling us they’re

coming up with in-
novative applications
that save amazing
amounts of time while
providing vital informa-
tion. If that’s the kind of
& versatility you’d like in
a very reasonably priced
color graphics com-

puter, contact your

nearest sales rep.

romatics

The World's Most Colortul Computer Company

FROM BUSINESS GRAPHICS TO PROCESS CONTROL, CHROMATICS CAN SOLVE ALL OF YOUR APPLICATIONS NEEDS.
SALES REPRESENTATIVES: USA. AL: Huntsville Col-Ins-Co. 800/327-6600, AZ: Phoenix Thorson Co. 602/998-2444, CA: Southern U.S. Graphics Markefing Corp. 213/880-4062, CA: Northern Thorson West
415/964-9300, CO: Littleton Davis & Assoc. 303/795-1400, CT: Bartlett Assoc. 914/949-6476, DE: Bartlett Assoc. 301/656-3061, DC: Bartlett Assoc. 301/656-3061,FL: Ft. Lauderdale Col-Ins-Co
800/432-4480, FL: Orlando Col-Ins-Co. Inside Fla. 800/432-4480, Local 305/423-7615, GA: Atlanta Col-Ins-Co. 800/327-6600, IL: Northern Dytec/Central, Inc. 312/394-3380, IN: Dytec/Central, Inc

317/247-1316, |A: Eastern Dytec/Central, Inc. 319/683-2282, IA: Western Professional Mkig. Services 612/474-5939, LA: Baton Rouge Col-Ins-Co. 800/327-6600, ME: Bartlett Assoc. 617/ 879-7530, MD:
Bethesda Barllett Assoc. 301/656-3061, MA: Framingham Bartlett Assoc 617/879-7530, MI: Defroit WKM Assoc. 313/588-2300, MN: Professional Mkig. Services 612/474-5939, NH: Bartlett Assoc
617/879-7530, NJ: Bartlett Assoc. 914/949-6476, NM: Albuguerque Thorson Co. 505/265-5655, NY: Holcomb Bartlett Assoc. 716/657-6309, NY: White Plains Bartlett Assoc. 914/949-6476, NC: Winston-Salem

Col-Ins-Co. 800/327-6600, OH: Cleveland WKM Assoc. 216/267-0445, OH: Dayton WKM Assoc. 513/434-7500, OR: Portland DPM, Inc. 503/258-8203, PA: Pitisburgh WKM Assoc. 412/892-2953, PA: W
Bartleftt Assoc. 215/688-7325, RI: Bartlett Assoc. 617/879-7530, SC: Greenville Col-Ins-Co. 800/327-6600, TX: Austin Thorson Co. 512/451-7527 TX: Dallas Thorson Co. 214/233-5744, TX: Houston Thorson
713/771-3504, UT: Davis & Assoc. 303/795-1400, VT: Bartlett Assoc. 617/879-7530, VA: Northern Bartlett Assoc. 804/421-7330, VA: Southern Col-Ins-Co. 800/327-6600, WA: Seattle DPM, Inc. 206/453-9082
WI: Eastern Dytec/Central, Inc.312/394-3380,
FOREIGN COUNTRIES. EUROPE & NEAR EAST: Techexpori, Inc. 617/661-9424, AUSTRAI ws Nest, NSW TCG 439-6477 BELGIUM: Brussels Spesi (02) 37491-12. CANADA: 404/447-8797 FRANCE: Techdato
749-40-37 ISRAEL: Eldan Electronic Instrument Co., Ltd 533 221/533 242, SCANDINA! den Teleinstrument AB 08-380-370, SOUTH AFRICA: Pretoria Infodata Pty. Ltd. 01278-8141, SWITZERLAND: W Stolz
AG 057-54655, UNITED KINGDOM: Bournemouth Techex Lid. 0202-293- 115, WEST GERMANY: Techdata GmbH 31025-6 © Chromatics, Inc. 1980

3923 Oakcliff Industrial Court, Atlanta, Georgia 30340 Telephone 404/447-8797 TWX 810/766-4516
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interfaces
and controllers

SERIAL INTERFACE FOR STD BUS. The
sB8420 serial interface provides STD BUS
systems with two independent RS232c/20mA
communication channels. Each channel
operates in full-duplex synchronous or
asynchronous modes, at switch-selectable
data rates from 50 to 19.2k baud. The
I/0-mapped device includes an interrupt mask
register and output connector, plus a socket
and control logic for a 256-byte bootstrap
PROM. The sB8420 costs $325. MICRO/SYS,
Inc., La Canada, Calif. Circle No 240

TAPE CARTRIDGE INTERFACE. The DMN-1
cartridge tape subsystem, which interfaces
cartridge tape drives from Data Electronics,
Inc., to Data General Micro-Nova computers,
enables the drives to emulate 4030-series
nine-track NRzI and NOVA cassette units. The
stand-alone device supports two 1600- or
6400-bpi cartridge drives having formatted
capacities of 3.75M or 14.5M bytes. The
DMN-1 comes with firmware, a dual-drive
power supply, all data and power cables, a
5.25-in. drive panel and a 120-day limited
warranty. Price is $850 in 100-unit quantities.
Alloy Engineering Company, Inc., Framing-
ham, Mass. Circle No 241

TI PRINTER INTERFACE. The uTI-80
interface for Texas Instruments 12- and
20-column thermal printer assemblies
includes DIP switches to select interface mode
(parallel or serial), invert print mode and data
rate (110, 300 or 1200 baud). A
self-diagnostic feature enables continuous
printing of the 64 Asci character set to
confirm operation of the interface, power
supply and printer. Prices are $185 for the
UTI-80 interface, $45 for a printer cable and
$70 for a power supply, with OEM discounts
available. Technology Associates, Inc.,
Parker, Colo. Circle No 242
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micros

6800 PROCESSOR CARD FOR STD BUS.
The model 7802 combines a buffered and
fully expandable 6800 microprocessor with
RAM and PROM sockets on a single STD
BUS-compatible card. The card includes 1K
byte of RAM with sockets for as much as 3k
bytes more, plus sockets for as much as 8K
bytes of RomM or EPROM. Other features
include three-state address, data and control
buses, a crystal-controlled 1-msec. clock, STD
BUS-compatible 1/0 mapping and single +5v
operation. The card’'s STD BUS interface may
be disabled for bpmA and multiprocessor
applications. Price is $360 in single-unit
quantities, $210 in quantities of 100 or more.
Pro-Log Corp., Monterey, Calif.

Circle No 243

SERIAL COMMUNICATIONS AND CON-
TROL. This single-card computer, intended
for use in communications and control
applications, combines a z80 microprocessor
with serial and parallel /0, RAM and 2708 or
2716 EPROM. Serial communications are
asynchronous Rs232 and programmable to
all standard rates up to 56K bps. TTL-level
parallel input and output controls are 16 lines
out and 16 lines in. All inputs include pull-up
resistors. The 4Y2- x 6'%2-in. card has a 28/56
card edge connector; power requirements are
+5v and +12v. Price is $195. Vantage Data
Products, Provo, Utah. Circle No 244

SINGLE-CARD MICROCOMPUTER. The
PCU 6800 single-card microcomputer can be
used for EXORterm and EXORciser applica-
tions and for most processing and control
applications, either stand-alone or in a host
environment. Based on a Motorola 6800
microprocessor, the card has 40 parallel 1/0
lines, three timers, an Rs232 interface and as
much as 16K of RAM and 28k of EPROM or
ROM. An on-board or remote four-position dip
switch enables users to select from 16
possible baud rates. The Pcu 6800 has an
internal crystal clock and is available in
1-MHZz, 1.5-MHz and 2-MHz versions. Prices
start at $525. Phoenix Digital Corp.,
Phoenix, Ariz. Circle No 245

CPU CARD. The 8085-based CPU-1600
operates as a stand-alone single-board
computer or interfaces with the vendor's
industrial 1600 series memory, digital and
analog /0 boards and communications
boards for telemetry and data-acquisition
applications. The unit includes 2758 or 2716
EPROM, as much as 256 bytes of
bank-switchable RAM, a programmable timer,
two 8-bit /0 ports, 10 vectored interrupts and
memory-mapped I/0. Price ranges from $500
to $1000, depending on configuration, with
OEM discounts available. Multi Tronics,
Dublin, Calif. Circle No 246

TI
Distributors

ALABAMA: Huntsville, Hall-Mark (205) 837-8700.

ARIZONA: Phoenix, Kierulff Electronics (602) 243-4101; R.V.
g\gssa?egord (602) 272-7144; Tempe, Marshall Industries (602)

CALIFORNIA: Anaheim, R.V. Wealherford1 (714) 634-! 9600

Park, Marshall Indusmes 213) 999-501 ACO (213)
998-2200; Costa M | Supplr 714) 979 5391 EI Monte,
Marshall Industries 213) 686-014 pply (213,

973-2571; Glendale, R.V. Weatherford (213) 349 3451 ota, RP!
805) 964-6823; Irvine, Marshall Industries (714) 556- 6400 Los
eles, Klerum Electronics (213) 725-0325; RPS (213 748- 1271;
Mountain View, Time Elactromcs (415) 965-8000; Palo Alto, Kierulff
Electromcs (415) 968-6292; Pomona, R.V. Weatherford (714 623-
San Dll!o Arrow Electronics 3714) 565-4800; Kierulff Elec-
tromcs (714) 278-2112; Marshall Industries (714 278-6350; R.V.
Weatherford (714) 278-7400; leatherford (805)
465-8551; Sunnyvale, Arrow Eloctvomcsé 08) 739 3011; Marshall
Industries (408) 732- 1100 TI Supply (408) 732-5555; United Com-
Sonems (408) 737-74 Torrance, Time Electronics (213) 320-
880; Tustin, Kierulff Electromcs (714) 731-5711,

COLORADO: Denver, Arrow Electronics (303) 758-2100,
Diplomat/Denver, &303“ 27-5544; Kierulff Eleclromcs (303) 371-
6500; Englewood, eatherford (303) 770-9762.

CONNECTICUT: Hamden, Arrow Electronics (203) 248-3801; TI Sup-
&. y (203) 281-4669; Orange, Mil rag/Connectlcnl (203) 795-0714;
llingford, Wilshire Electromcs ?20 ) 265-3822.

FLORIDA: Di hland (813) 443-4514; FL.
Lauderdale, Arrow Electronics (305) 776-7790; Diplomat/Ft.
Lauderdale uOS) 971-7160; Hall-Mark/Miami (305) 971-9280; Or-
lando, Hall-Mark/Orlando (305) 855-4020; Palm Bay, Arrow Elec-
tronics (30'2 725-1480; Dlplornat/Flonda 305) 25- 4520; St.
Petersburg, Kierulff Eleclromcs (813) 576-1966; Winter Park, Mil-
gray Electromcs (305) 647-57

GEORGIA: Doraville, Arrow Eleclromcs (404) 455-4054; Norcross,
Wilshire Electronics (404) 923-5750.

ILLINOIS: Arlington masm Tl Supp!l (312) 640-2964; Bensonville,
Hall-Mark/Chicago 8 860-3800; EIk Grove Village, Kierulff Elec-
tronics (312) 640-0200; Chicago, Newark Eleclromcs (312) 638-
4411; Schaumburg, Arrow Electronics (312) 893-9420.

INDIANA: Ft. , Ft. Wayne Electronics (219) 423-3422; Indian-
apolis, Graham lectronics (317) 634-8202

I0WA: Cedar Rapids, Deeco (319) 365-7551.

KANSAS: Lenexa, Component Specialties (913) 492-3555; Shawnee
Mission, Hall-Mark/Kansas City (913) 888-4

MARYLAND: Baltimore, Arrow Electronics 02) 737-1700, (301)
247-5200; Hall- MakaBthmore (301 796-9300; Columbia, Diplo-
mat/Maryland (301) 995-1226; Gaithersburg, Cramev/Wasmnoton
(301) 948-0110; Rockville, Mllgray/Washmuton (301) 468-6400.

MASSACHUSETTS: Billerica, Kierulff Electronics (617) 667-8331;
Burlington, Wilshire Electronics (617) 272-8200; Newton,
Cramer/Newton (617) 969-7700; Waltham, TI Supply (617) 890-
0510; Woburn, Arrow Electronics (617) 933-8130.

MICHIGAN: Ann Arbor, Arrow Electronics (313) 971-8220; Oak Park,
Newark Electronics 8313) 967-0600; Grand Rapids, Newark Elec-
tronics (616) 241-

MINNESOTA: Edlm Arrow Eleclromcs (612) 830-1800; Plymouth,
Marshall Industrials (612) 559-221

MISSOURI: Earth City, Hall- Ma!k/Sl LOuIS (314) 291-5350; Kansas
City, Component Specialties (913) 492-3555; LCOMP-Kansas City
(8 S) 221-2400; St. Louis, LCOMP-St. Louis (314) 291-6200.

NEW HAMPSHIRE: Manchester, Arrow Electronics (603) 668-6968

NEW JERSEY: Camden, General Radio Supply (609) 964-8560; Cherry
Hill, Mllglay/Delawave Valley (609) 424-1300; clm Tl Supply (201)
382-6400; Clifton, Wilshire Electronics (201) 340-1900; Fairfield,
Kierulff Electronics 8201) 575-6750; Moorestown, Arrow Electronics
(609) 235-1900; Saddlebrook, Arrow Electronics (201) 797-5800

NEW MEXICO: Albuquerque, Arrow Electronics (505
|ntematnonal Electromcs (505) 262-2011; United
(505) 345-9¢
NEW YORK: Endnll Wilshire Electronics (607) 754-1570; Farming-
dale, Arrow Electronics (516) 694-6800; Freeport, Milgray Elec-
tronics (516) 546-6000, N.J. (8002 645-3986; Hau[raun, Arrow
Electronics (516) 231-1000; JACO (516) 273-5500; verpool, Cra-
mer/ S7yracuse (315) 652-1000; New York, Wilshire Electronics (212)
Rochester, Cramer/Rochester (716) 275-0300; Rochester
Radlo Supply (716) 454-7800; Wilshire Electronlcs (716) 235-7620;
Woodbury, Diplomat/Long Island (516) 921-7920.
NORTH CAROLINA: Kernersville, Arrow Electronics (919) 966-2039;
Raleigh, Hall-Mark (919) 832-4465.
OHIO: Cleveland, TI Supply (216) 464-2435; Columbus, Hall-
Mark/Omo (614) 846-1882; Dayton, ESCO Eleclromcs (513) 226-
1133; Marshall Industries (513) 2 tnmng Arrow
Electronics (513) 253-9176; Reading, Arrow Electromcs( 13) 761-
5432, Solon, Arrow Electromcs(216 248 3990
OKLAHOMA: Tulsa, Component Specialties (918) 664 2820; Hall-
Mark/Tulsa (918) 835- 8458; TI Supply (918) 749-9543
OREGON: Beaverton, Almac/Stroum Electronics (503) 641-9070;
Milwaukie, United Compunems (503) 653-5940.
PENNSYLVANIA: Huntington Valley, Hall- Mark/PhlIadalphla(215i 355-
7300; Pittsburgh, Arrow Electronics (412) 351-4000.
TEXAS: Austin, Comgonem Specialties (512) 837-8922; Hall-
Mark/Austin (512 837-2814; Dallas, Component Specnaltles (214)
357-6511; Hall-Mark/Dallas_(214) 234-7400; International Elec-
tronics, (214) 233-9323; TI Su?ply (214) '238-6821; El Paso,
International Electronics (915) 778-9761; Houston, Component
Specialties (713) 771-7237; Hall- Mark/Houston (713 781 6100
Harrison Equipment (713) 652- 4700; T1 Supply (713) 776-6511
UTAH: Sait Lake City, Dlrlomatllltatand (801) 486-4134; Klerum
Electronics (801) 973-
WASHINGTON: Redmond, United Components (206) 885 1985; Seat-
tle, Almac/Stroum Eleclmnics (206) 763-2300, Kierulff Electronics
(206) 575-4420; Tukwila, Arrow Electronics (206) 575-0907.
WISCONSIN: Oak Creek, Arrow Electronics (414) 764-6600; Hall-
Mark/Mllwaukee (414) 761-3000; Waukesha, Kierulff Electronics
(414) 784-8160.
CANADA: Calgary, Cam Gard Su EUS) 287-0520; Dwmvllw.
CESCO Electmmcs (416) 661- 0 dmonton, Cam Gard Sug)
(403) 426-1805; Halifax, Cam Gard Sugply (902)454 8581
Kamloops,Cam Gard Supply (604) 3 Moncton, Cam Gard
Supply (506) 855-2200; Montreal, CESCO Electronics (514) 735-
5511; Future Electronics (5\4{ 731-7441; Ottawa, CESCO Elec-
tronlcs 613) 729-5118; Future Electronics (613) 820 8313; Quebec
Ci ESCO Electronics (418) 687-4231; Regina, Cam Gard Supply
(306) 525-1317; Saskatoon, Cam Gard Supply (306) 652-6424;
Toronto, Future Electronics (416) 663-5563; Vancouver, Cam Gard
Suppg (604) 291-1441; Future Electronics (604) 438-5545; Winni-
peg, Cam Gard Supply (204) 786-8481 S

243-4566;
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The fastest SK EPROM ever.
TMS2508. Available now.
From Texas Instruments.

High speed. Reprogrammability. Fam-
ily compatibility. And availability.

Just a few of the many practical rea-
sons why you should consider the new-
est member of TI's 5-V Family.
TMS2508.An 8K EPROM specifically
designed for high-speed.

For fast microprocessor systems

At 250-ns max access time, 180-ns typi-
cal, the TMS2508 is the fastest EPROM
on the market. So fast, in fact, that you
can design it in for all state-of-the-art
microprocessors and not worry about
sacrificing performance. The TMS2508
reduces wait states and virtually elimi-
nates the need for any additional wait-
state circuitry.

As a bipolar alternative

Because the TMS2508 is so fast, it also
allows you to implement many memory
applications previously served only by
bipolar PROMs. Only minor board
modifications are required to make the
switch from bipolar to MOS. (For com-
plete details see Applications Note
MM-2508.) And, unlike PROMs,
the TMS2508 can be easily and
quickly erased and reprogrammed. At
any time.

High performance

In addition, the TMS2508 offers you
such outstanding performance features
as 8-bit word configuration, automatic

chip select/power down and fully static
operation.

So, if speed is what you need, go
ahead and design with confidence. Go
ahead and specify TI's new TMS2508.

There’s just no faster 8K EPROM
available anywhere. And even faster
versions are coming soon.

For fast delivery of fast 8K
EPROMs, call your nearest authorized

TI distributor. He has them

TEXAS INSTRUMENTS

(© 1980 Texas Instruments Incorporated
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on-the-shelf. Priced right. Fift)(f)Years
Ready to move. If you need |Innovation
more information, write to =
Texas Instruments, Box H
1443, M/S 6965, Houston,
Texas 77001.
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test equipment

PORTABLE DATA ANALYZER. The Maxi-
chek data analyzer, said to weigh only a fifth
as much as its smallest competitor, isolates
faults in telecommunications networks, either
by simulating computer terminals or the
central processor or by performing bit-error-

rate or block-error-rate tests to check
modems and phone lines. The 2-lb.,
microprocessor-controlled device connects
with communications links using either
RS232C or ccITT interfaces. Maxichek can
operate asynchronously at speeds from 110
to 9600 bps, full- or half-duplex. The unit
supports four standard preprogrammed test
messages and one user-entered message of
as many 50 8-bit characters. Astrocom
Corp., St. Paul, Minn. Circle No 247

POLLING TESTER. The model 1700 polling
tester can be used to test asynchronous and
synchronous modems over either simulated
or actual switched networks, private-line
point-to-point networks or private-line
multidrop networks. The microprocessor-
based unit can perform polling tests of on-line
equipment to isolate faults and to verify
system performance. To help target system
malfunctions, the model 1700 distinguishes
between outbound and inbound polling
message errors and enables the user to inject
outbound and inbound errors to verify
network continuity. Price is $1800. Interna-
tional Data Sciences, Inc., Lincoln, R.1.
Circle No 248

DYNAMIC CALIBRATOR. The model 338
digital ramp/step function generator is
intended primarily for use as a dynamic
calibrator for signal-conditioning devices.
Because of its ability to ramp at a fixed rate,

NMonaorchs

Unique New
Terminal Mates

Soving

Our unique interlocking sy:

Give'You

sina SNAP.

m makes these handsome terminal stands

snap together in 60 seconds, without tools, nuts or bolts. They ship flat,
store flat. It all saves you money. Optional personal effects pouch.
Immediate delivery. Terminal Mates™ (pat. pend.)—savings in a SNAP!

TERMINAL MATES “—~Monarch'’s First Product of the 80’s

MONARCH COMPUTER PRODUCTS, INC.
PO.Box 4081, New Windsor, NY (914) 562-3100

For the name of your nearest dealer. call: 1-800-431-4958 [in New York. 914-562-3100)
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be held at a specific level, then continue to
ramp to a new limit at the same or a different
rate, the unit can also be used in many
applications as a cyclic controller. A
voltage-source output provides 0 to +12v bc
into a minimum load of 250 ohms; a

current-source output provides 4 to 20 mA bc
into a maximum load of 2000 ohms or 10 to 50
MA DC into a maximum load of 800 ohms.
Model 338 costs $2495. Exact Electronics,

Circle No 249

Inc., Tillamook, Ore.

DATA BUS TESTER. Compatible with
MIL-STD-1553A/B and MCAIR A3818, the BCS
101A bus controller simulator is designed for
use in engineering and systems integration
applications and as a portable instrument for
fault insolation. The device, which can both
send and receive data bus messages,
provides several error simulations and an LED
display of command, data and status words.
SCI Systems, Inc., Huntsville, Ala.

Circle No 250

PROGRAMMABLE DATA ANALYZER. The
INTERVIEW 3000 series of programmable data
analyzers employs a form of nonsequential
programming that eliminates the need to learn

special techniques or instructions. The
manufacturer claims that users can train
themselves on the machine in 2 or 3 hrs. The
microprocessor-based unit has a 7-in,
640-character CRT and a 4M-bit tape cassette
drive. Other features include automatic tape
control, ability to handle data rates as high as
64K bps, and self-test. Atlantic Research
Corp., Alexandria, Va. Circle No 251
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NEW FROM LOBO:

NOW! ALL DRIVES
COMPATIBLE WITH
MODEL II |

An Entire Family of Disk Drives for
APPLE, TRS-80*, and S-100 Computers

Only LOBO DRIVES offers you an entire family of
fully-compatible disk drives to select from.
Whatever computer you're using, APPLE, TRS-80,
or S-100, you can add a LOBO drive now, with the
peace-of-mind of knowing there’s a whole family of
drives available when you're ready to expand.

And every drive you order comes complete with
chassis and high reliability power supply. Each
drive is 100% calibrated, burned-in, and
performance tested on either an APPLE, TRS-80,
or S-100 computer before it’s shipped. We are so
proud of our drives . .. our quality, reliability, and
performance, that we back-up every drive with a
one year, 100% parts/labor warranty.

400 SERIES FLOPPY DISK DRIVES

Meet our low-cost 5.25-inch
mini drive that records data
in either hard or soft
sectored format. It is
available in single or double
density configurations, with a total storage
capacity of 220K bytes.

800/801 SERIES FLOPPY DISK DRIVES

Here is our dual 8-inch
Floppy disk memory unit. It
records and retrieves data
on standard 8-inch
diskettes to provide 800K
bytes of data storage unformatted, or 512K bytes

©BR

drives

INTERNATIONAL

935 Camino Del Sur
Goleta, California 93017
(805) 685-4546

“CAN YOU REALLY AFFORD
TO PAY LESS?”

in IBM format per drive. It is also available with
double-sided, double-density capabilities, for a
maximum storage capacity of 1.6 Megabytes.

7000 SERIES HARD DISK DRIVES

The latest member of our

| drive family, the Series
7000 is an 8-inch, 10 Mega-
byte Winchester Technology,
hard disk drive. It is fully
hardware/software compatible and comes
complete with disk controller. Now you can have
the convenience, speed, reliability, and all the
storage capacity you need.

Call or write for the complete LOBO DRIVES story.
Find out just how competitively priced a quality
drive can be.

Quantity discounts available —
Dealer inquiries invited.

R S TS I ¢ L T g e

| Yes, | want to know more about LOBO Drives
and what they can do. Send me information on:
| OTRS-80 OAPPLE O S-100

05 1/4-in. Floppy drive O 8-in. Winchester hard
disk, 10 Mbyte drive

O 8-in. Floppy drive O Double density

Single sided expansion interface
Double sided

Name _

Address

City State Zip

Phone No. =

If dealer, provide resale no.

| Company & =

TR S sy o 1 0 S e N M i

#TRS-80 is a registered trademark of Radio Shack, a Tandy Company.
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The World of the 600 Series Digitizer

The Talos 600 Series offers the most com-
plete line of digitizer configurations avail-
able. Three types of surfaces are offered,
which include — solid with a formica top,
translucent for backlighting, or a special
finish for rear projection. Each surface type
is offered in six active surface areas rang-
ing from 11”7 x 11” to 44” x 60”, giving the
user tremendous versatility in applications.

The technology employed in the 600 Series
is the electrostatic “active inch” principle.
This principle allows the activation of only
the square inch surrounding the pen or
cursor. High accuracy and stability can be
maintained because we resolve only one
square inch regardless of tablet

size. Resolution is 1000
lines per inch with
accuracy of
+.01 stand-
ard, and
*,005
opt-
ion-
al.

Our Smart One option can be added to the

600 Series tablet to provide a new dimen-

sionto your interactive graphics processing.

The Smart One is an 8080 microprocessor

located in the electronic control box with

the digitizer. It provides local processing

of digitized data which allows:

Movable menus

Switch selectable features

Relocatable origin

Assign user’s values to origin (X and Y)

Scaling and increment distance selection

Skew corrections

Dual port RS232C capability

Distance, area and volume calculations

CRT prompted readout

Because these routine calculations can be

performed by the digitizer, valu-

able computer time will

be saved, making

your operation

economi-

cal and

effi-

cie-
Rt

7
419 Eagy Helm Dr.

balos

Sco\\sd“e’
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design aids

MC6805 DEVELOPMENT SYSTEM ADAP-
TOR. The MEX6805 support system adapts
existing EXORciser and EXORterm equipment
to the Mc6805 microcomputer. The system
provides real-time emulation of the Mce805
and enables the user to run multiple
processors in a system (with the debug
function limited to one processor at a time).
Each MEx6805 includes a printed circuit
board module, extender cables for target-
system evaluation and an MDOS diskette
containing the 6805 macro assembler and the
FIVEbug debug/monitor program. Price is
$2000 in quantities of one to five. Motorola
Semiconductor Products, Inc., Phoenix,
Ariz. Circle No 252

BREADBOARDING SYSTEM. Said to
reduce wiring times by 60 to 90 percent
compared to other breadboarding systems,
the IMIT-GP/120 comprises a 10- X 12-in.
printed circuit card, an assortment of sockets,
insulation displacement contacts (IDCS),
power connectors, bypass capacitors and a
simple wiring tool. The board, which is laid out
to facilitate prototyping of devices such as

disk and terminal controllers, bubble memory
systems and single-board computers, has
large power and ground planes for minimum
noise and crosstalk at high frequencies. The
GP/120 accepts discrete and DIP components
having as many as 64 pins. Prices for the
GP/120 start at $215. Information Machinery
Corp., Chelmsford, Mass.  Circle No 253

PROTOTYPING INSTRUMENT. The Micro
System Designer-Series 1000, an 8- and
16-bit universal prototyping instrument,
supports z80A, 8088, 8086 and z8000
microprocessors. The instrument has function
and hexidecimal keypads, a 16-character
display, 2k bytes of PROM, 1K byte

(expandable to 64k bytes) of RAM, a
peripheral-control processor and a solderless
prototyping area. Uses for the device include
development of trial circuits, software
debugging and hardware/software integra-
tion. Features include hardware breakpoint,
register, memory examinations, single-step
and a code-execution timer function. Price is
$1300 to $1650 in single-unit quantities,
depending on the personality modules
selected, with quantity discounts available.
Millennium Systems, Inc., Cupertino, Calif.

Circle No 254

ELECTRONIC SYSTEM ANALYZER. The
T7-8, a hand-held microprocessor-based
system analyzer for 6800-based microcom-
puters, connects directly to the unit under test
via a 40-pin chip clip. No power supply is
required. The T1-8 enables a user to
single-step through the microcomputer
system development program, a user
program or a diagnostic program. Field
interchangeable interfaces are available for
other 8-bit microprocessors. The T1-8 with
cable, connector and 6800 interface costs
$745; additional interfaces cost $50 each.
Patuck, Inc., Pennsauken, N.J.

Circle No 255

“It doesn’t take a
hurricane to give you big

6k

CLARY
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power system).

... But the hurricanes and sub-
sequent storms this season have
shown thousands of computer
users how vulnerable they really
are to electrical power disruption.
Your delicate electronic system
is fighting a losing battle with
unscheduled down-time without
the Clary UPS (uninterruptible

power
head-
aches’”

The Clary UPS protects you
from brownouts, blackouts, line
transients and utility interruptions.
Available in single-phase ratings

320 W. CLARY AVE.
SAN GABRIEL, CA 91776

(213) 287-6111
TWX 910-589-3369
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750 VA to 10 KVA and three-phase
ratings 7.5 KVA to 15 KVA.

Call or write for detailed infor-
mation and the U.S. Department
of Commerce report, “The Effects
of Electrical Power Variation Upon
Computers: An Overview".
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accessories
and supplies

MINIFLOPPY DISK SAVER. The Floppy
Saver reinforcing ring, designed to lengthen
the lives of minifloppies, prevents a disk
drive's clamping hub from tearing a disk’s
center hole. The ring also prevents scuffing
and dimpling when the disk hits the rotating
spindle and counteracts data loss caused by
improper rotation of disks. The rings, which
are punched on a steel die, are made of 7-mil
mylar with a paper-protected adhesive
backing. Price is $14.95 for a kit with 25 rings
and an installation tool. Tri-Star Corp., Grand
Junction, Colo. Circle No 256

FONT STYLES. These metallized daisywheel
printing elements, available in five fonts, can
be used on Diablo HyType 11 1355 wp
word-processing printers, 1380 wB wide-bed
printers and Series 1650 printers and
terminals. The fonts include: cubic PS 96, a
proportionally spaced, 96-character sans
serif style; OCR-B, a 10-pitch sans serif style;
Financial Forms 10, a 96-character, 10-pitch
style that includes all symbols used in
financial reporting, but no lower-case

characters; UsA-Master 12, an 88-character
sans serif style; and Spokesman 10, a large,
gs-character style for printing speech texts
and preparing overhead transparencies.
Diablo Systems Inc., Hayward, Calif.
Circle No 257

RIBBON CARTRIDGES. Multistrike 11 and
ribbon cartridges, intended for use with the
manufacturer's printers, use “fingers” to hold
the ribbon close to the printer platen. Both
models employ a “Quickload” -cartridge
design and come with black ribbon. Multistrike
I provides 50 percent more character
impressions per cartridge than the manufac-
turer's previous multistrike ribbons. Price in
single-unit quantities is $5.50 for the
Multistrike 1, $7.65 for the Multistrike 1.
Qume Corp., San Jose, Calif.

Circle No 258

MINIFLOPPIES. This line of 5.25-in diskettes
is available in 35- or 4o0-track, single- or
double-sided and single- or double-density
versions. The diskettes, which are certified
error-free both on and between recording
tracks, come in hard- or soft-sectored
versions for all minifloppy drives. Dysan
Corp., Santa Clara, Calif.  Circle No 259

ANTI-STATIC SPRAY. This anti-static spray
removes static charges from computer rooms
and discourages static buildup. The
noncorrosive, nontoxic, nonflammable sub-
stance can be applied directly to furniture,
floors and carpets. A nonaerosol 16-0z.
plastic spray bottle costs $4.95, with quantity
discounts available. MISCO, Inc., Holmdel,
Circle No 260

N.J.

DISK PACKS AND STORAGE MODULES.
These disk packs and storage modules are
guaranteed to have no errors. The Trident
series of disk packs is available in 25M-, 50M-
and 8soM-byte capacities. Storage modules
come in 40M-, 80M- and 160M-byte
capacities; 100M-, 200M- and 300M-byte
capacities are available for 1BM, cbDC,
Calcomp and Ampex disk drives. Dysan
Corp., Santa Clara, Calif. = Circle No 261

MEMORY
MEM11

32K x 16 — Fast enough for 11/23
CPU’s— 18bitaddressing standard
— 1K word increments — first and
last address switch selectable —
byte parity and 22 bit addressing
optional — dual width card — fully
socketed memory array

8 X4 CARD CAGE
8LCC

Replacement for MLSI-BPA84 —
bifurcated, tapered entry, gold
plated connectors — color coded
card guides — choice of power
connector —optional BCV compat-
ible expansion connectors on
backpanel — optional termination
resistors

MORE LSI-11 PRODUCTS

FROM ANDROMEDA

PARALLEL 1/0O
DIO11

64 TTL I/0 lines — inputs and out-
puts individually selectable — dual
width card — user kludge area —
same connector pinout as

1664 TTL

SOFTWARE

VEDIT — Video text editor for use
with VT52, VT100, ADM-3A, and
Hazeltine 1500 series

DPS — Document Processing
System — formats, justifies output
to any RT-11 device — takes
advantage of most daisy wheel
printers

RT-11, LSI-11, and DEC are trademarks of the Digital Equipment Corp.

DOUBLE DENSITY
DFDC11

An original, not a copy — controls
up to 4 regular and 4 mini floppy
disk drives — single and double
headed — dual width card — 25%
more storage and 2.46 times faster
than DEC RXV21 — RT-11
compatible handler software avail-
able

Contact us for more

information on these
and other

fine LSI-11 products

ANDROMEDA

SYST1EMS| |
INC. } .

14701 Arminta St. #J -y |

Panorama City, CA 91402

Phone: (213) 781-6000

TWX: (910) 495-1135
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Meet the Micro800.
Data Concentrators for the OEM.

Are you designing systems using minicomputers and mul-
tiple remote terminals? If so, chances are you could save
yourself a bundle with a smart little box from MICOM to let
several terminals share one phone line.

Meet MICOM's Micro800 Data Concentrator, the intel-
ligent multiplexor designed with the OEM in mind. Using the
latest statistical multiplexing techniques, it operates super
efficiently with interactive asynchronous terminals, alloca-
ting time on the line dynamically to terminals as they need
it. In addition, it provides automatic retransmission-on-
error, allowing your terminals to operate ‘glitch-less’, even
on poor phone lines....and it requires absolutely no

to 16 terminals. And, if you're only interested in eliminating
those phone line ‘glitches’, we even have a low-cost single
channel configuration for lone terminal installations. So
why re-invent the wheel? Why not take a closer look at the
Micro800? We challenge you to build it for less! And we
think you'll even like our packaging.

With over 10,000 Micro800's delivered to date, our
smart little box is already in volume production, with quick
delivery on all models. And you'll find our OEM discount
attractive, too.

Send for complete details today . . .better still, why not
call and order a pair on a 30-day sale-or-return basis. No

strings attached!
We know you'll believe it when you see it!

changes to your existing hardware and software.
There are Micro800 models available to support from 2

Still
squeezing
data through
the
old-fashioned
way?

Concentrate.
It's cheaper!

e ST

.I =
‘\ 00 7 g Micro800 |

s / // / :
/ L/ Datatoncentrator {

\ LtvLjit/A',L

U] eocompaters o dtacommaestins

MICOM SYSTEMS, INC. ® 9551 Irondale Avenue ® Chatsworth, California 91311 @ Telephone (213) 882-6890 ® TWX 910/494-4910
Regional Offices e Atlanta (404) 452-1600 e Boston (617) 235-8870 e Chicago (312) 823-9330
Denver (303) 371-7616  Philadelphia (609) 267-9665

Available now from these stocking reps . ..

Alabama: (800) 327-6600 @ Alaska: (907) 276-5616 @ Arizona: (602) 994-5400 @ Arkansas: (214) 620-1551 @ California: Anaheim (714) 635-7600/Lodi (209) 369-1883
San Diego (714) 578-5760/Santa Clara (408) 249-2491 @ Colorado: (303) 371-2422 @ Connecticut: (203) 226-4281 @ Delaware: (609) 779-0200 @ Florida: Coral Springs
(800) 432-4480/Orlando (800) 432-4480 @ Georgia: (800) 327-6600 ® Hawaii: (808) 261-3751 @ lllinois: (312) 255-4820 @ Indiana: (317) 846-2591 @ lowa: (402) 895-5850
Kansas: (816) 252-3700 ® Kentucky: (317) 846-2591 @ Louisiana: (800) 327-6600 @ Maine: (617) 235-5520 @ Maryland: (301) 261-4344 @ Massachusetts: (617) 235-5520
Michigan: (313) 588-2300 @ Minnesota: (612) 425-4455 @ Mississippi: (800) 327-6600 @ Missouri: Independence (816) 252-3700/St. Louis (314) 721-0401 @ Montana:
(801) 466-6522 @ Nebraska: (402) 895-5850 @ Nevada: (714) 635-7600 @ New Hampshire: (617) 235-5520 ® New Jersey: North (212) 687-2455/South (609) 779-0200
New Mexico: Albuquerque (505) 292-1212/Las Cruces (505) 523-0601 @ New York: New York City (212) 687-2455/Rochester (716) 385-3021/Selkirk (518) 439-3070 @ North
Carolina: (800) 327-6600 @ North Dakota: (612) 425-4455 @ Ohio: Cleveland (216) 267-0445/Dayton (513) 434-7500 @ Oklahoma: (214) 620-1551 @ Oregon:
(503) 224-3145 @ Pennsylvania: East (609) 779-0200/West (412) 892-2953 @ Rhode Island: (203) 226-4281 @ South Carolina: (800) 327-6600 @ South Dakota:
(612) 425-4455 @ Tennessee: (800) 327-6600 @ Texas: Dallas (214) 620-1551/Houston (713) 862-6685 @ Utah: (801) 466-6522 Vermont: (617) 235-5520 @ Virginia:
(301) 261-4344 @ Washington: (206) 763-2755 @ West Virginia: (412) 892-2953 @ Wisconsin: (414) 547-6637 @ Wyoming: (303) 371-2422

CIRCLE NO. 91 ON INQUIRY CARD




datacomm

DATA ENCRYPTION. The Datalock data
encryption device, when placed between a
user's terminal and a computer’'s communica-
tion lines, enables the user to encrypt data
entered through the terminal or decrypt data
returned to the terminal. The unit can also

encrypt and decrypt files stored in a
computer, encrypt communications between
two system users and encrypt data
transmissions over chosen communication
links. The device comes in two models: the
model 150, which is controlled by the user's
terminal, and the model 250, which accepts
control commands from the computer as well
as a local terminal. When not in security
mode, the DatalLock unit is transparent to
system operation. The device can be used
with any asynchronous protocol; data rate is

switch-selectable from 110 to 9600 baud.
Single-unit prices are $2390 for the DatalLock
150 and $2950 for the 250. SPI Data
Systems, Inc., Palo Alto, Calif.

Circle No 262

DIRECT/CONNECT MODEM. The AJ 1256
modem, aimed at interactive TSO, message
network and distributed processing applica-
tions, works in a direct connect mode
requiring no special telephone or DAA.
Registered with the Fcc to work with the RJ 11
permissive jack or the RJ 41 or RJ 45 “Data”
jacks, the unit provides full-duplex, 1200-bps
operation and originate/auto-answer modes.
The AJ 1256 is compatible with Vadic vA 3400
series modems, the AJ 1255 and the AJ 1234
acoustic coupler. Anderson Jacobson, Inc.,
San Jose, Calif. Circle No 263

ASYNC TO SYNC CONVERTER. The model
400 asynchronous to synchronous converter
enables any asynchronous terminal, regard-
less of character format, to interface with
synchronous modems. The device’'s front
panel has a 16-position switch for data rate
selection (150 to 39,600 bps); a character
format switch; and a green/red LED, which
indicates that the system is operating and is

error-free or that there are parity, framing or
overrun errors. The rear panel houses a fuse,
an Ac socket and two female connectors for
access. The converter is also available in a 7-
X 19- X 12-in. rack that accommodates 12
modules. The model 400 costs $295 in
single-unit quantities. Avanti Communica-
tions Corp., Newport, R.I.  Circle No 264
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CHANNEL ACCESS SWITCH. This channel
access switch for large, multichannel systems
can be installed locally or remotely to manage
RS232 data communications interfaces
between terminals (or computer ports) and
modems. Like a patch panel, the access
switch provides normal-through DTE/DCE
connection, noninterrupting monitoring of
data traffic and control signals and breaking of
the normal-through connection to the DTE or
DCE for system reconfiguration or testing. The
device operates electronically without patch
cords. Dynatech Data Systems, Springfield,
Va. Circle No 265

iImprove
Ccommunications
Performance...

...While You Save

Just put our Model 400 Communications Storage Unit in the RS-232 link
between your modem and terminal and watch your system performance
improve. The 180 Kbyte flexible disk will store messages for unattended
transmission or reception. The Z80A based microcomputer offers file man-
agement and operator prompted editing to build and interrogate files.

AVAILABLE IN 30 DAYS FOR UNDER $2000.

Then count the ways you save. Compose messages at operator entry speeds,
edit them, and then transmit at your system'’s maximum asynchronous rate
—up to 19,200 baud. Use the disk to store incoming or transmit outgoing
messages while unattended...at night when the phone rates are lower. But
most of all, save by keeping your terminal off-line—except during actual
transmission of compressed messages.

CIRCLE NO. 92 ON INQUIRY CARD
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MODEM ELIMINATOR. The E103 modem
eliminator replaces two modems or acoustic
couplers when connecting an RS232 I/0
terminal directly to a nearby computer or one
terminal to another within 1000 ft. Aimed at
terminal -to- computer, terminal -to- terminal
and terminal-to-printer or -plotter communica-
tions, the unit enables asynchronous full-or
half-duplex operation at rates as high as 1200
baud. The E103 has two 25-pin RS232 plugs
for the computer and terminal cables. The
unit, which requires no power or mainte-
nance, costs $50. Western Telematic Inc.
Santa Ana, Calif. Circle No 266

LOW-SPEED MODEMS. The p103Joriginate/
auto-answer, P113C originate and P113D
auto-answer modems directly replace the
Western Electric 103J, 113c and 113D
datasets, respectively. The modems provide
300-bps half- or full-duplex transmission and
reception of serial binary asynchronous data
over two-wire, dial-up telephone facilities.
Other features include built-in diagnostics
with front-panel LED status indicators that
monitor nine conditions and parameters;
front-panel jacks for busy out, local digitalk

loopback and local analog loopback;
switch-selectable options; and rear-mounted
edge connectors. In single-unit quantities,
prices for stand-alone versions (including
modem card and power supply in an

enclosure) are $470 for the P103J, $385 for
the P113c and $395 for the P113D. Prentice
Circle No 267

Corp., Palo Alto, Calif.

LONG LINE ADAPTOR. The sAl-400 long
line adaptor (LLA), designed to support I1BM
Series 1 and DEC PDP-11 computers,
transmits data at speeds as high as 277,000
cps between two to 16 computers within a
mile of each other. Other features include an
RG62 a/u single-wire coaxial cable hook-up,
an address-register and word-count charac-
teristic providing the LLA with its own DMA
transfer and a diagnostic mode. Applications
include plant networks, data acquisition,
front-end systems and cAD/CAM. Systems
Associates, Inc., Troy, Mich. Circle No 268

SHARING UNIT. The model 6101 sharing
unit enables as many as four modems or data
terminals to share a common communica-
tions device. The unit, which operates at data
rates as high as 19,200 bps in both
synchronous and asynchronous modes,
includes front-panel LEDs that indicate the
status of interface signals. Modems and
terminals can be located as much as 50 ft.
from the unit, allowing a maximum separation
of 100 ft. between common and distributed

devices. The model 6101 costs $650.
International Data Sciences, Inc., Lincoln,
R.l. Circle No 269

TRANSACTION TERMINAL. The Show & Tel
System enables any keypad telephone to
transmit or receive digital information from a
central computer. Aimed at restaurants, retail
stores, service stations and other businesses
that use voice lines for transmitting digital
data, the unit links to an existing telephone via
a handset cradle. The adaptor includes a
digital display that indicates the data-entry
sequence and information returned by the
computer. It also has indicator lights that
signal approval of a transaction. Omtel, Inc.,
Laguna Niguel, Calif. Circle No 270

“I need a
compact, lightweight

printer to build into my
system. CDI's 03, weighing in
at41lbs., isit.” -

“Reliability is what " | look for.
CDI's all solid state circuitry and
the fact that it has logged over
1,000,000 hours of use sold me.”

“The Q3 “ has 50 cps printing
and offers upper/lower case,
dual fonts (APL available)
and 80 or 132 columns.”

“The 1201 also has
96 character upper/lower
interchangeable and user

selected fonts and standard

interfaces.”

154

80 and 132 column

Want to know ““what all the talk

25 North Avenue, Burlington, MA

ONCE OEMS GET THEIR HANDS ON OUR
QUIET LITTLE PRINTERS,
THEY MAKE ALL KINDS OF NOISE.

“With the Q3
Plotting Option,
we get
.017 inch dot
resolution plus

printing formats.”

is about? Write for details.
Computer Devices, Inc.,

01803. Telex: 94-9398. Or
telephone 617-273-1550, or
toll free: 800-225-1230.

We travel in the best companies.

CIRCLE NO. 94 ON INQUIRY CARD
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THE MOST
FIELD
PROVEN

IS NOW
THE MOST
VERSATILE.

Telex introduces
the new Tri-Density 6250
Tape Subsystem for OEM’s.

In 1978, Telex introduced and delivered the
first high speed 6250 BPI tape transport for OEM
mini-computers. It lets you compact more data.
In less space. At faster speeds. Since then we've
built up more field proven reliability than any
other 6250 OEM tape drive manufacturer.

Now this rack-mounted 6200 Series tape family
has been expanded to include the 6253 tri-
density tape subsystem. The high performance
drive and formatter combines three densities —
6250 BPI (GCR), 1600 BPI (PE), and 800 BPI
(NRZI)—into a single unit. And as with all 6200
models, tape speeds of 50, 75 or 125 IPS are
available. Telex formatters attach up to four
6200 Series drives and up to eight with an
expansion option.

One key to the reliable operation of the 6200
Series is our patented Supr-Lite™ Capstan.

It weighs only 1.9 grams, and combined with our
patented new tape path, lets us use a smaller,
more efficient drive motor. Tape handling at high
program rates is improved.

Most importantly, the 6200 Series now offers
you extreme versatility in matching and field converting a wide range of features
and system options. The 800/1600 BPI dual density model 6240 can be easily
field upgraded to tri-density. And such options as a 360/370 channel adaptor,
high altitude and seismic feature, and dual speed capability will enhance
your system configurations and performance many times over.

For more information about the 6200 Series — including its price/
performance competitiveness — call your nearest Telex OEM
representative. Or phone our OEM Marketing Department
in Tulsa at (918) 627-1111.

The innovation continues...

Telex" Computer Products, Inc.
Terminals/Peripherals/Data Entry and Word Processing Systems/OEM Products

6422 East 41st/Tulsa, Oklahoma 74135/(918) 627-1111

CIRCLE NO. 95 ON INQUIRY CARD
MINI-MICRO SYSTEMS/March 1980




RETAIL ACCOUNTING. The Retail Services
System (Rss), a retail accounting and
management information system, runs on
Burroughs B80, B90, B800, B1800 and B1900
small computers and on all medium-sized
Burroughs Systems. Rss is implemented in
phases, as needed, with modules for sales
audit and analysis, purchases, accounts
payable, accounts receivable, item (stock-
keeping unit) inventory, perpetual unit and
dollar inventory and others. All modules are

written an ANSI COBOL; each module is priced
separately. Data Consultants, Inc., Johns-
town, Pa. Circle No 271

DATA BASE MANAGEMENT. This data base
management and documentation control
system, called Interactive Definition-Oriented
Language (IDOL), runs on IBM Series/1
minicomputers. Claimed to reduce application
software programming and development time

If your smart or dumb terminal
needs more working storage...

DataMate

DataMate
smart RS232
mini floppy.

For intelligent or non-intelligent termi-
nals looking for more “working storage”,
we've got the perfect match. Our DataMate
and MiniMate mini floppy store and edit
terminals are designed to attach between
any ASCII printer/display terminal and
their RS232 modems to save time,
money and add a lot of easy-to-use
capability.

STORAGE BY THE NUMBERS

DataMate and MiniMate store up to 560
addressable records of 128 characters
each, adding over 71K working storage.
Both number each record automatically
and DataMate displays the number on the
front panel. Each offers the option of print-
ing line numbers on the terminal at the
beginning of each line.

EASY-TO-USE EDITING

DataMate adds powerful editing capa-
bility to non-intelligent terminals without
special program disks or complicated
procedures. You can backspace-erase,
insert, delete, modify, link and stop. Two
Search Modes are also provided.

for cost savings and extra performance

WE'VE GOT THE PERFECT MATES!

a
[Ull E [J western telematic inc.

2435 S. Anne St., Santa Ana, California 92704 « (714) 979-0363

MiniMate
dumb RS232
mini floppy.

MiniMate compliments more intelligent
terminals. It provides character edit mode
for editing by character and data can be
released one character or line at a time.

Both units feature a recordable “Go To”
command that allows jumping to random
file locations for repeat and linking
applications.

STORE & FORWARD TOO

DataMate and MiniMate help cut
ON-LINE costs. They communicate in
batch or line-at-a-time mode at switch
selectable rates from 110 to 9600 baud.
Both feature auto line feed, interrupt and
standby modes, and respond to X-on/X-off
controls.

TERMINAL ROMANCE

Western Telematic pioneered RS232
Compatible Floppy Disk Terminals and
we've been match-makers to thousands
of happy terminals...doesn’t your terminal
deserve a perfect mate?

Call or write for more information today.

CIRCLE NO. 117 ON INQUIRY CARD
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60 to 80 percent, IDOL provides standardized
file  mantenance, a report generator,
documentation of the developed system for
the end user, menus tailored to users’
specifications, password protection and file
protection. SMC-Proprietary Systems,
Riverdale, Md. Circle No 272

PASCAL GRAPHICS. The pascaL Graphic
Procedures (GRAPHPRO) package, designed
to facilitate programming of business,
scientific and educational applications on the
vendor's RM-6114 and RM-6113 graphics
computer systems, is consistent with the
August, 1979 SIGGRAPH Core Standards.
Routines include text with programmable font;
rotation in 90° increments; windowing and
clipping; scaling and translation; viewport
capability; filled polygons in solid colors;
programmable patterns; five standard marker
symbols, with others programmable by the
user; arcs and circles; and object overlay.
Typical applications include business charts,
computer-aided instruction, process control,
plotting, forecasting and modeling and
statistical analysis. Ramtek Corp., Santa
Clara, Calif. Circle No 273

JOB COST LEDGER. The Job Cost Ledger
Module of the automated financial information
system (AFIS) is an accounting system that
helps companies keep track of multiple jobs
under one contract or different projects under
multiple contracts. The package permits
identification of over- and under-utilized
personnel and budgeting inconsistencies.
Available for Wang 2200 computers, the AFis
Job Cost Ledger includes a labor schedule
routine for as many as 599 employees and
269 contracts. The labor schedule routine
reports include personnel by account
charged, account charged by personnel,
overtime and actual base for payroll taxes, a
period closing summary, and a cumulative
contract status report. Prices for AFiS with the
Job Cost Ledger start at $4500, depending on
the number of modules and graphics options
selected. Doty Associates, Inc., Rockville,
Md. Circle No 274

DATA BASE MANAGEMENT. The SIMILE
data base management package, based on a
CODASYL-like scheme, runs on the DEC
PDP-11, under the RT-11 or RSX-11M
operating system. SIMILE provides facilities for
data collection and validation, data base
maintenance, report writing, screen format-
ting and query in an English-like language.
Users with no programming skills and little
training can build, operate and maintain
application software. Price is $6500. Small
Business Machines, Inc., New York, N.Y.

Circle No 275
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Dataram Corporation, first to offer a 128K x 18 single-board
PDP®@-11 ADD-IN, has done it again.

This time with an incredible 128K x 18 semiconductor
ADD-IN for DEC®s LSI-11/23!
This industry first, the DR-113S, is packaged on a standard DEC
84" x 10” quad board. But more than just being a “first,” the
DR-113S is also a “best,” saving you not only space and money,
but also greatly reducing overhead circuitry, optimizing MTBF,
and minimizing power consumption. And the DR-113S is also
available in 64K and 96K configurations.
From Dataram Corporation, the people who provide everything
you need to make a big thing out of the LSI-11 —
® PDP-11/03L compatible chassis ® 16K x 18 core ADD-IN
e 32K x 18 semi ADD-IN (dual-size board) ¢ BULK CORE/SEMI
Disk Emulation Systems ¢ BULK MINI e Tape and Disk
Controllers ® and even DEC-manufactured LSI-11 and
LSI-11/23 microcomputers and other accessories.

it b N\ DbATARAM
N\ u CORPORATION

r-------------------1

s [ Please tell me more about Dataram 128K x 18 1

1 memory for my LSI-11/23 microcomputer. |
i [ Please send me information about your other l
I LSI-11 compatible products. I
1 O Please have a salesman contact me. 1
! [
i Name 1
' i
i Title Phone [ |
1 1
] Company [ ]
! 1
I Address []
1 1
I cCity State Zip 1
I--------------------

PRINCETON-HIGHTSTOWN ROAD CRANBURY, NEW JERSEY 08512

TEL:609-799-0071 TWX:510-685-2542

Canada: Ahern & Soper Ltd., Alberta, British Columbia, Ontario, Quebec ¢ Finland: Systek OY, 90-737-233 ¢ France: YREL, 956 81 42 * Italy: Mactronics Italia, 02/35 36 041
Netherlands:.Technitron b.v., 020-45 87 55 » Sweden: M. Stenhardt AB, (08) 739 00 50  Switzerland: ADCOMP AG, 01/730 48 48 » United Kingdom/Ireland: Sintrom Ellinor Ltd , (0734) 85464 ¢
West Germany/Austria: O.E M.-Elektronik GmbH, 07 11-79 80 47 » Australia/New Zealand: Anderson Digital Equipment, (03) 543 2076 # India: Industrial Electronic Instruments, 79281
Israel: K.D.M. Electronics, 921513 e Japan: Matsushita Electric Trading Co., Ltd, 03 (435) 4501 * Taiwan/Republic of China: Syscom Computer Engineering Co , (02) 7022156
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u.s us. us, us
INDUSTRIAL INDUSTRIAL INDUSTRIAL ' IV‘III'S'I'HIr\I,
TELEPHONE PRODUCT PRODUCT LITERATURE

ADDRESS DIRECTORY DIRECTORY DIRECTORY
DIRECTORY

VOL. I VOL. 11 VOL. 111 VOL. IV

1980 U.S. INDUSTRIAL DIRECTORY

MAKING IT EASIER FOR INDUSTRIAL BUYERS
To FULFILL THEIR PURCHASING NEEDS

Revised ® Updated ® Brand-new

6,000+ newly listed companies.

550+ new Product Categories — reflecting modern technology.
72,000 new supplier listings under product categories.

3,400+ pages of buying data.

Standard size. Easy-to-use.

4 Volumes. Weighs only 11 pounds.

Concentrated. Concise. Covers industrial product information
only.

¢ Available February 1980.

1980 USID SPECIAL ORDER FORM

Place my order as follows —

U.S. and Canada L] $60.00

All other countries L] $70.00
Name Title
Company
Street Address (Please furnish street address — Not P.O. Box Number)
City State Zip
Country
Signature Date

What is the primary end product manufactured (or service performed) at your
business location? Please be specific.

Confirming Purchase Order number
is attached.

USID/C/80
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THE MULTIPURPOSE MINI.

AMPEX

When is a mainframe not a mainframe?
When it's an Ampex minicomputer.

The versatility of the Ampex mini-
computer has many OEM system

designers calling it just that: a mainframe.

And why not? With up to 128K bytes
of resident RAM right on the CPU board,
and a version housing an additional
2 megabytes of solid-state Megastore
memory, the Ampex minicomputer has
the memory you'd expect from a
mainframe.

With BASIC or COBOL operating
systems that employ a virtual memory
mode, the Ampex minicomputer has the
software you'd expect from a mainframe.

And with your choice of 160 or 300
nanosecond CPU operation, a complete
choice of semiconductor or core

memory options, a full range of disk,
tape and interactive peripherals, and
even cabinets designed for today's
contemporary office settings, the Ampex
minicomputer has the modularity you'd
expect from a mainframe.

The multipurpose mini. It's just
one of the surprising Ampex line of
digital systems products. From plug-
compatible memories for nearly any CPU
you can name, through a wide range of
disk and tape peripherals and intelligent
controllers.

Call Cal Goshi at 213/640-0150
for complete information on Ampex
minicomputers and the full Ampex
product line. Or write to him at Ampex
Memory Products, 200 North Nash
Street, El Segundo, California 90245.

AMPEX MAKES IT EASY

CIRCLE NO. 115 ON INQUIRY CARD
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WHY CIS COBOL
LETS YOUR
MICROCOMPUTER

PERFORM LIKE A

Now. you can use a microcomputer for
sophisticated business applications
...because now there’s CIS COBOL.
Micro Focus developed this COBOL so
your microcomputer can run the same
programs as a minicomputer or a
mainframe.

CIS COBOL is Micro Focus’ Compact,
Interactive, Standard COBOL which
offers the advantages of COBOL...

powerful data structure features, English-

like language, existing programmer
expertise...to provide you with a full
commercial language. You won't be
restricted by size either: a 64K byte
microcomputer will compile up to 8000
lines of COBOL, more if the program’s
split into dynamically loaded modules.

Choose a Compact Compiler.
The Compact compiler runs on 32K byte
microcomputer systems. Its powerful
subset includes full support for random,
indexed and sequential files.

Or choose the

Standard Compiler.

The Standard CIS COBOL compiler
requires a minimum 48K of user RAM.
A super-set of the Compact compiler,
implementing ANSI 74 COBOL to
Federal Low-intermediate Level.

The same CIS COBOL
extensions for conversational X
working, screen control, interactive

debugging, and special peripheral suﬁ .

port are in both compilers. And there are
more reasons to consider CIS COBOL:

« It conforms fully to the ANSI '74 stand-
ard, so programs are portable upwards
and downwards to minis or mainframes.
« Its interactive features enable main-
frame programmers to get results fast...

working on inexpensive microcomputers.

Forms

The FORMS utility lets you build a
screen layout online at the CRT. Then
it automatically generates COBOL
record descriptions for inclusion in your
program.

Forms-2

A superset of FORMS, it eliminates the
need to write simple data entry and
inquiry programs, because the programs
can be automatically generated from
screen definitions.

Environment
CIS COBOL products run on the 8080

or Z80 microprocessors under the CP/M*

operating system, and on the LSI-11

or PDP-11 processors under RT-11.
They are distributed in a variety of disk
formats and come with a utility that
enables you to use any make of CRT.

OEMs
Intel has adopted CIS COBOL and offers
it (as iCIS-COBOL) for their Intellec and

/ for OEM'’s or private label,
¥~ CIS COBOL was developed
— entirely by Micro Focus. Send
inquiries for CIS COBOL object packs
and application vendor terms to MICRO
FOCUS or its licensed distributors.
Distributor terms also available from
MICRO FOCUS.

S e e s S s S e S S S —
Send me more information for: |
[J Single Copy Users

[ Reseller and Distributor Licensing
Name
Title
Company.
Address
| City/State
1 Zip/Phone
Computer Model
i Version of DOS

m MICRO Focus™l

Micro Focus Inc. ¢ 1601 Civic Center Drive « I
Santa Clara * CA 95050 = Tel: (408) 9846961+ |
Telex: 171-135 MISSION SNTA I
U.K. Office 58 Acacia Road * St. Johns Wood » '

o

London NW8 6AG » Tel: 01 722 8843 » Telex:
| 228536 MICROF G
| =

CIS COBOL distributors include: Vector Graphic, Onyx Systems, Altos Computer Systems, Lifehoat Associates, Research Machines, Telecomputing, Modular Business Systems, Rair, Midlectron,

Rostronics and Johnson-Laird Inc
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tIntellec is a trademark of Intel Corp

*CP/M is a trademark of Digital Research Inc
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This year's National Computer Conference will feature more to
see, more to learn, more to enjoy than ever. Over 1,400 exhibits...95
learning sessions. ..a personal computing festival. . . professional
development seminars. . .a special mini-conference on computers
in entertainment, and much more. Be a step ahead. Pre-register
now and:

» avoid registration lines at the Conference

« save $15.00 on the full four-day program

» receive your own personal printout, highlighting areas of spe-

cial interest to you

« be eligible for preferential housing
Mail in the coupon to receive your NCC '80 pre-registration forms.
Step on it.

CIRCLE NO. 99 ON INQUIRY CARD

--------1

To: AFIPS, 1815 North Lynn Street, Arlington, VA 22209 ,u

O Please send me pre-registration, housing, and travel
information forms for NCC '80.

NAME CO.
ADDRESS
CITY
STATE

ZIP
Anaheim Convention Center Ncc s 80
May 19-22 1980




Mini-micro computer buying power

< Here is real
et buying power. The

Mini-Micro Systems Market
File for 1979-80. It gives you the specific
buying plans of nearly 8 000 OEM and
end-user locations for minicomputers,
microcomputers, small business systems
and 16 categories of peripherals and related
equipment. It is the most comprehensive
survey of actual buying plans.

For the past eight years, Mini-Micro
Systems has been compiling definitive
information on the purchasing plans of its
readers. The 1979-80 Market File not only
gives you the specific location of existing
equipment, but it gives you the name and
location of the buying decision makers.
Persons who will specify, buy or directly
influence the purchase of approximately:

* 65,000 minicomputers
* 50,000 microcomputers
* 60,000 floppy disks

» 32,000 disk drives

» 85,000 CRT terminals

* 46,000 printers

* 16,000 tape drives

,/

a computer prmtout or you can select
specific product categories.

To find out how you can have Mini- Macro
Buying Power, use the coupon or call your
local Mini-Micro sales office.

Ilini-INicroSystems

A Cahners Publication

Regional Sales Offices:

Boston (617) 536-7780
Connecticut (203) 255-6293
Chicago (312) 654-2390

Denver (303) 388-4511
Los Angeles  (213) 933-9525
San Francisco (408) 377-6777

Mini-Micro Market File
c/o Mini Micro Systems
221 Columbus Ave.
Boston, MA

[] Send me more information on Mini-Micro
Buying Power.

(] Have your district manager call me.

Title pALE

Company
Address Ere e
City State Zip

Telephone

I
|
|
I
I
|
I
I
| Name_ =
I
|
I
I
|
I
|




NMew Literature

DIAGNOSTIC MODEMS. The M2415-CR
alternate voice/data modem is covered in a
brochure. The booklet details how the system
links a user's installation to centralized
maintenance and support facilities, allowing
OEMs to analyze and solve hardware and
software problems from any location using a
dial-up telephone network. Intertel, Inc.,
Burlington, Mass. Circle No 276

ULTRAVIOLET OSCILLOGRAPH. The
SE6300 ultraviolet oscillograph is outlined in a
brochure. The six-page publication describes
the recorder, which can use 8-in. charts when
12-in. resolution is not needed. Other features
detailed include a 13-speed servo-controlled
chart drive and a 100w stabilized mercury arc
lamp and optical system. EMI Technology,
Inc., Stamford, Conn. Circle No 277

MICRO REED SWITCHES. A line of micro
reed glass capsule switches are described in
an eight-page booklet. The pamphlet
provides specifications of the switches,
including contact ratings, configurations,
dielectric withstanding voltages and dimen-
sions. The illustrated publication also includes
a background on basic construction and
methods of operation. Fujitsu America, Inc.,
Lake Bluff, IIl. Circle No 278

ANALOG 1O SYSTEMS. Microcomputer
analog I/0 systems are detailed in a selection
guide. The 124-page booklet covers
applications, specifications, user instructions
and prices for more than 80 product families.
The publication describes interface boards
that are pin-, package- and protocol-
compatible with various buses. The guide
also covers the DTLIB FORTRAN-callable
subroutine library and the DT701 signal-
conditioning panel. Data Translation, Inc.,
Natick, Mass. Circle No 279

DATA ACQUISITION SYSTEMS. A line of
analog data acquisition systems are detailed
in a brochure. The 12-page publication also
covers the company's other standard models
and computer interfaces. Phoenix Data, Inc.,
Phoenix, Ariz. Circle No 280

AUTOMATION SYSTEMS. Loginet automa-
tion systems are described in a brochure. The
eight-page booklet details a facilities-
management system, which controls plant
machinery, energy usage and maintenance
dispatch; a production-monitoring system,
which analyzes and reports on production
lines; a quality-assurance system, which
automates quality audit stations; and a
production-control system, which automates
specific steps in the production line or
materials-handling system. Logicon, Fairfax,
Va. Circle No 281

MINI-MICRO SYSTEMS/March 1980
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MANUFACTURING APPLICATIONS. An
overview of computer applications in
warehousing and distribution, in materials
handling and on the factory floor is presented
in a brochure. The publication, intended for
managers in the manufacturing and process
industries, outlines solutions to production
control problems and provides information on

management decision-making. Digital
Equipment Corp., Northboro, Mass.
Circle No 282

DIAGNOSTIC SYSTEM. The Encore 100
data communications diagnostic system is
described in a brochure. The four-page
publication explains how the system acts as
an intelligent monitor and an interactive
simulator. The booklet also provides
specifications and compares the Encore 100
to the company’s PACER diagnostic system.
Digitech Data Industries, Inc., Ridgefield,
Conn. Circle No 283

POWER SUPPLIES. A line of 0EM 1| power
supplies is described in a catalog. The
brochure details the benefits of these
open-frame Dc-output units, which are
available in single output-low power, single
output-high power, dual output and triple
output configurations. The 12-page catalog
describes conservatively rated capacitors,
epoxy glass circuit boards, Ic regulated
design, UL recognition, 115/230 VAC
transformers, all hermetic power semiconduc-
tors, reverse polarity protection, overland
protection and open remote sense protection.
The catalog also includes specifications on
input characteristics, voltage/current ratings,
regulation, output ripple, transient response,
overshoot and optional overvoltage protec-
tion and PRA rack adaptors. Powertec, Inc.,
Chatsworth, Calif. Circle No 284

The Pascal
_Software Tool

o

G A

The value of Pascal in computer software design is becoming widely
recognized. And our new V1.2 version contains significant enhancements
in ease of operation and reliability. Consider the V1.2 Symbolic Debugger.
Pascal debugging should be performed in Pascal, not with assembler
listings and memory maps. Our Debugger knows your data names and
structures. Values are accepted and displayed in Pascal notation, including
scalars, sets, arrays, records, and pointers.

Complete interactive control displays your original source lines, including
embedded comments. Breakpoints give statement numbers and procedure
names, rather than octal addresses. The Debugger can show the program
execution history, including all stacked procedure calls. Should fatal errors
occur, they are intercepted by the Debugger instead of ending your
testing.

For more information on our approach, ask for the complete OMSI Pascal
V1.2 Product Description.

Oregon
Software

2340 S.W. Canyon Road * Portland, Oregon 97201 * (503) 226-7760 - TWX 910-464-4779
> " INTERNATIO} - = ORS o 7

Canada: Vancouver;
Valley Software

England: Stafford;
Hourds Computing Ltd

Japan: Tokyo;
Rikei Corporation

Australia: Sydney;
Network Computer Services

390-3677 (604) 524-9741 03-345-1411

0785-44221

CIRCLE NO. 101 ON INQUIRY CARD
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SUPPLIES & ACCESSORIES

NEW CATALOG FROM ALPHA SUPPLY CO.
FEATURES . . .

e RIBBON SELECTION GUIDE

® MAGNETIC MEDIA STORAGE SYSTEMS
® DISKETTES

® MAJOR BRAND NAME MERCHANDISE

To request a catalog, write or call

alnln Supply (ompany

9625 Mason Ave., Chatsworth, Ca. 91311 / (213) 882~9818/

SOFTWARE

FORTRAN IV USERS

Indexed Random File Maintenance
routines to create, retrieve and up-
date users defined data files, that pro-
vide your Fortran IV applications with
Data Base Management capabilities.
Variable length logical record format
specifically designed to conserve file
space on small systems.

Call or write for more information.
Kelco Data Systems, 2 Mt. Prospect
Ave., Dover, NJ 07801, (201) 361-3331

MICROPROCESSOR SOFTWARE
8048, T19900, 8080/8085, 6800, 6502, Z80, etc.
Fortran IV Microprocessor Cross Assemblers and
Simulators for all computers. Over 250 installations
on 16 bit minis to 60 bit maxis (over 25 different
manufacturers). Features include macros, condi-
tional assembly, cross reference tables, etc. Most
assemblers are relocatable and include linking
loaders. For more information contact Microtec,
P.O. Box 60337, Sunnyvale, CA 94088, (408) 733-2919.

PROJECT MANAGERS
AND ENGINEERS

If youneed afast, flexible, efficient, low-cost tool
for managing projects; if you need results in
minutes instead of hours or days, you need
MicroPERT (tm).

MicroPERT (tm) Project Management System
offers features unparallel in its price range,
including:

Over 200 graphic output options including Net-
work Diagrams, Gantt, Manpower, Resource &
Cost charts on a variety of graphic output
devices.

Over 45 report output options including Event,
Activitiy, Manpower & Resource schedules, Cost
detail & summary reports & exception reports for
most categories on a variety of output devices.

MicroPERT (tm) is available for purchase or ren-
tal, in disk & tape-based versions for Tektronix
4050 series (desktop) Graphics Computers from:
SHEPPARD SOFTWARE COMPANY
1523 Coronach Ave.
Sunnyvale, CA 94087
(408) 733-8651

CONSULTING SERVICES

MICROCOMPUTER
SYSTEM DESIGNERS

HARDWARE * SOFTWARE
ATE * PROTOTYPES
COMMERCIAL AND SEVERE
ENVIRONMENTS

MICRO-COMM SYSTEMS

6311 DeSoto Ave., Bldg. H

Woodland Hills, CA 91367
(213) 888-5044

I ————————————— ————— — — —————— — — — — —

CLASSIFIED ADVERTISING ORDE

FORM

Mini-Micro Systems’ classifieds reach more mini-micro people.

Rates: Our rates apply to both display classified and regular classified listings. There is no
charge for typesetting regular listings. Attach clean typewritten copy — double-space,
please. Plan approximately 50 average words to a column inch — eight lines. Art work for

display ads MUST accompany order.

Frequency: 1X 2X
Per Column Inch: $57 $55

3X 4X 5X 6X
$52 $49 $47 $45

Category: Be sure to specify the category you wish to be listed under: Business
Opportunities, Consulting Services, Design Aids, Hardware, Hardware & Media, Microsoft-
ware, Miscellaneous, New Literature, Rentals, Seminars, Software, Software Services, Sup-
plies & Accessories. (other categories may-be employed at our discretion.)

Frequency rate: X

Check enclosed for $

Run this ad in
col.wideby________inches deep.

Under _(category)

(Pre-paid orders only)

|
|
|
|
|
|
|
|
|
|
|
I Ad size:
|
I
|
|
|
|
|
|
|
I
|

|
|
|
|
|
|
|
|
|
|
|
___ (number issues) |
|
|
|
|
|
|
|
|
|
|
|

Signature ==t~ o =
Name Title =
Company _ = Telephone No. TSP
Address £ =
City State . atin
MAIL TO: Attn: Linda L. Lovett, Classified Advertising, Mini-Micro Systems,
L 221 Columbus Ave., Boston, MA 02116 |
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MICROCOMPUTER SERVICES

- 6800 Programming & Hardware Dasign- Consulting -
- Prototype Construction & Testing - Interfacing -

APPLIED MICROCOMPUTER
Box 68 - Sifver Lake. NH 03875

SYSTEMS
(603] 367-8004

SOFTWARE
CONSULTING SERVICES

Let us develop your new soft-
ware — from design thru doc-
umentation. Operating sys-
tems, compilers, graphics, text
processing, or applications.

We deliver software to meet
your specifications. On time.

K JEFFREY L. KENTON & CO.

CONSULTANTS

ONE BACON STREET - WELLESLEY, MASS, 02181
(617) 237-4589

HARDWARE
FOR SALE
NEW DIABLO 1650’s
CONTACT:
DATANET CORPORATION

toll free 1-800-251-2598
{615) 327-2377

DCS/80
Intel Multibus
Compatible Development/Control System

The DCS/80 is an industrial quality rack-
mountable unit which includes dual 8
floppy disks, power supply and 5-slot
Multibus card cage. The DCS/80 CPU is
an enhanced version of the iSBC 8010
which can contain up to 4k RAM, 16k
PROM/ROM, 48 bits parallel 1/0 and 2
completely independent serial 1/O ports.
A complete 16k system is $3595.
Software:

PASCAL, Fortran, C, Process Control
Basic, IBM Bisynchronous communica-
tion protocols, cross-assemblers.

Distributed Computer Systems
223 Crescent Street,
Waltham, Ma. 02154 (617)899-6619

Circle No. 411
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HARDWARE

HEWLETT @ PACKARD

+ RTE IVB SYSTEM x
56 KB High Speed Memory
2113E Proc. 7905 Disc
2644A with Dual Tapes
2607A Line Printer
7970B 800’BPI Tape Drive
Dual Bay Rack
Powerful AUTO Recovery

CRISIS
COMPUTER
— CORP—

2356 Walsh Ave Santa Clara CA 95051 (408) 246-0402
For domestic and international sales TWX 910-338-7330

[E > 3o e e RS IR PRE R S S £ SR g R s v S By )
Circle No. 412

DEADLINES

Copy deadline: Advertising
copy must be received by
the 3rd of the month
preceding the issue date.
Camera-ready mechanicals
for display ads must be
received by the 5th of the
month preceding the issue
date. For example, to ap-
pear in the February issue,
copy must be received by
January 3; mechanicals by
January 5.

MINI-MICRO SYSTEMS/March 1980

Reprints

Reprinted articles which have appeared
in Cahners magazines can become the
greatest means of increasing your pro-
motion results. And, because of the large
volume of printing we purchase, we can
offer you complete reprint service at an
amazingly low cost.

Here are some uses for reprints. They
just scratch the surface of the hundreds
of ways you can make reprints work
for you.

e Direct mail to customer and prospect
list or to a special list.

e Envelope stuffers.

e To help educate salesmen and
representatives.

e Sales tools for salesmen.
® | eave-behind pieces.

e For display at corporate, field offices
and showrooms.

® For use at trade shows.

e For use at company meetings.

e For internal publicity purposes.

e To build an image with stockholders.
e To welcome new customers.

e To follow up on inquiries about your
products.

e To explain a product to a customer.

e To announce a new product to a list of
customers.

e To demonstrate market superiority.

Now you can get fast, high-quality ser-
vice on all your reprint requirements
through Cahners Direct MarketingServices,
your Custom Reprint Source.

FOR DETAILS, CONTACT:

A. W. Lehmann, Manager
Cahners Direct Marketing Services
5 So. Wabash Avenue
Chicago, Illinois 60603
(312) 372-6880 or
(800) 621-1434
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MMS CAREER OPPORTUNITIES

To place an advertisement in this section contact:
ART WILSON, Recruitment advertising manager Eastern USA
205 East 42nd Street, New York, NY 10017. Telephone (212) 949-4451
DIANE SMITH, Recruitment advertising manager LOS ANGELES
5670 Wilshire Blvd, Los Angeles, CA 90036. Telephone (213) 933-9525
Rates: $60.00 per column inch, commissionable to advertising agencies

SPERRYS /L;NlVAC
w1 907
e ,,%/f W oy
o+F ”Mfaa«

-

See our full page ad
in this edition on Page 36

PROGRAMMERS AND ANALYSTS

Free Employment Service
Northeast, Southeast & Midwest U.S.

Scientific and commercial applications ® Software development and

systems programming @ Telecommunications ® Control systems

® Computer engineering ® Computer marketing and support

Call or send resume or rough notes of objectives salary location

restrictions. education and experience (including computers. models

operating systems and languages| to either one of our locations Our

client compantes pay all of our fees

RSVP SERVICES. Dept MM RSVP SERVICES. Dept. MM

Suite 700. One Cherry Hill Mall Suite 300. Dublin Hall

Cherry Hill. New Jersey 08002 1777 Walton Road

(609) 667-4488 Blue Bell Penna 19422
(215) 629-0595

RSVP SERVICES

Employment Agency for Computer Professionals

Even Webster’s
Knows About
QUEST

QUEST (kwest). v.I. To make a search; to go on a quest.

QUEST SYSTEMS, INC. n.|. Founded in 1968.2. Among the largest
professional recruitment firms in the U.S. functioningsolely inthe
computer sciences; its client companies pay all employment fees,
interviewing and relocation expenses. Quest is known for its deep
personal commitment to relate to each candidate as an individual
with individual goals. 3. Its professional staff averages over 6 years
of experience in EDP recruiting (additionally, staff members have
direct hands-on experience in programmin?, systems, hardware
sales, etc.). 4. Quest is presently searching for programmers and
analysts (commercial, scientific, systems software) for over 3,500
client companies in the U.S. Quest has openings in over 700 U.S.
towns and cities; salaries to $38,000. 5. Methodology - see
Questsystem.

QUESTSYSTEM (kwest sis'tem).n.|. Discussing with an individual
what he/she would like to bedoin? inlightof what he/she has been
doing. 2. Analyzing the realities of his/her objectives asthey relate
to the current job marketplace. 3. Contacting client companies
and other Quest staff personnel to identify positions of possible
interest. 4. Introducing the job candidate to prospective
employers by providing complete details to each about the other,
ensuring the efficacious use of everyone’s time. 5. Arranging
interviews. 6. If employment offers are extended, Quest assists in
evaluating the responsibilities, compensation and opportunities
(and relates those to the initially stated objectives). The
Questsystem has been working for thousands of professionals at
no expense, whatsoever. Ask your friends of their past dealings
with Quest. Then, put the Questsystem to work for you. For
additional information on this subject, please inquire directly to
Quest Systems, Inc. (All inquiries/resumes received will be
responded to immediately and in confidence.)

Call Toll Free

(800) 821-7700, Ext. 114

6400 Goldsboro Road
Washington, D.C. 20034 (301) 229-4200

Baltimore: (301) 788-3500 ® Philadelphia: (215) 265-8100

CIRCLE NO. 111 ON INQUIRY CARD
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DATA PROCESSING MANAGER
Pattern Analysis and Recoanition Corporation (PAR), a rapidly growing Re-
search and Development Company has a position available for a Manager of Data
Processing. Position will interface with top Corporate management. Respon-
sibilities will include development and maintenance of all corporate data process-
ing, including Payroll, Accounts Receivable, Accounts Payagle, General Ledger,
as well as Management Information Support to personnel, marketing, purchasing,
and all technical managers. Applicants must have 5 years experience in a similar
position, and be experienced COBOL and FORTRAN programmers. Experience

with DEC VAX-11/780 and/or PDP-11/70 computers desirable.

Ms. Barbara K. Jubenville
Personnel Administrator
Pattern Analysis & Recognition Corp.
228 Liberty Plaza
Rome, New York 13440

An Equal Opportunity Employer M/F
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Unprecedented demand and
inflation have combined to
cause salaries in the
computer field to rise sharply
in 1980. The new Source Edp
1980 Computer Salary
Survey and Career
Planning Guide will let you
know if your compensation is
keeping pace with this
growth...and the strategies
you can use if it's not.

This comprehensive free
report also provides you
expert advice on a variety of
important career topics
such as:

e When you should consider
a job change;

e How to make sure you are
getting the proper exposure;

Free Report!

For your free copy,
simply phone the
Source Edp office
nearest you.

If unable to call, write

Source Edp, Department MM3
721 Enterprise

Oak Brook. lllinois 60521

(When writing. please be sure to

indicate home address and current
position title )

New! 1980
Computer Salary Survey

23 New Categories Reported!

Computer Salaries Soar!

Call for your FREE copy today.

Expanded, All New Position
Categories Surveyed

The 1980 Computer Salary Survey has been expanded
to provide specific data for twenty-three new categories.
These include positions in data communications, mini-
micro programming, data base administration, technical
marketing support and EDP auditing in addition to our
traditional categories of programming, software, systems
design, management and computer marketing.

United States

Arizona
Phoenix

California
San Francisco
Palo Alto

Los Angeles
Van Nuys
Torrance
Irvine

San Diego
Colorado

Denver
Englewood

Connecticut
Hartford
Stratford

District of
Columbia

Florida

Miami
Georgia
Atlanta Central
Atlanta
Suburban

lllinois
Chicago
Northfield
Oak Brook

602/258-9333

415/434-2410
415/856-0600
213/386-5500
213/781-4800
213/540-7500
714/833-1730
714/231-1900

303/773-3700
303/571-4450

203/522-6590
203/375-7240

202/446-5890

305/624-3536

404/588-9350
404/325-8370

312/782-0857
312/446-8395
312/986-0422

Rolling Meadows 312/392-0244

Indiana
Indianapolis

317/631-2900

Louisiana
New Orleans

Maryland
Baltimore

Massachusetts

Boston
Wellesley
Michigan
Detroit
Southfield
Minnesota
Minneapolis
St. Paul

Missouri

St. Louis County

St. Louis
Downtown
Kansas City

New Hampshire

Nashua

New Jersey
Cherry Hill
Edison
Paramus
Union

New York
Midtown

Wall Street Area

Long Island
White Plains

504/561-6000

301/727-4050

617/482-7613
617/237-3120

313/963-0510
313/352-6520

612/544-3600
612/771-0544

314/862-3800

314/231-4880
816/474-3393

603/880-4047

609/482-2600
201/494-2800
201/845-3900
201/687-8700

212/736-7445
212/962-8000
516/364-0900
914/683-9300

e What steps you must take
to break into management;
® How you can avoid career
stagnation...and

much more.

The 1980 Computer Salary
Survey has been compiled
by Source Edp, North
America's largest recruiting
firm devoted exclusively to
the computer profession.

source <:edp

North America's largest recruiting
firm devoted exclusively to the
computer profession. Client
organizations assume our charges

North Carolina l
919/294-6590

Greensboro

Ohio "
Cincinnati 513/769-5080 l
Cleveland 216/771-2070
Oregon l
Portland 503/223-6160 |j
Pennsylvania l
Philadelphia 215/665-1717
King of Prussia 215/265-7250 |
Pittsburgh 412/261-6540 '
Texas

Dallas 214/387-1600 '
Fort Worth 817/338-9300 '
Houston Central 713/751-0100
Houston l
Suburban 713/626-8705
San Antonio  512/344-0217 |}
Virginia i
McLean 703/790-5610 l
Washington

Seattle 206/454-6400 |}
Wisconsin |
Milwaukee 414/277-0345 l
Canada l
Toronto 416/364-2919
Don Mills 416/425-5730 '

MINI-MICRO SYSTEMS/March 1980
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ALL FLORIDA

Daytona Beach

Mg Engr. o High Speed Assy.
Orlando

Production Supv. ......... N.C. Drilling
Fort Walton

Radar Engineer .................. Hands On
Fort Lauderdale

ADLEAGITERT .o onneniccsmessinasansiss R.F.
Orlando

MBNOOS ..vosibuiiinas P.C. Boards

Salaries Range — 20-33,000. Multiple
openings. Some do not require a de-
gree. For confidential consideration
send your background or call (317)
783-7812. Don Pergal, Dunhill Execu-
tive Search, 7460 South Madison Ave.,
Indianapolis, Ind. 46227.

168

PROGRAMMER/ANALYST
am member of a fast movin

3 VINg. AREressive company

Tobea
Will ber

COMPUTER CAREER OPPORTUNITIES

IF YOU'RE SHOPPING AROUND
FOR THE BEST POSITION

IN THE

SOFTWARE SYSTEMS
MARKET.....

CSC'S got the best
DEAL in fown!

Our ability to provide state-of-the-art Software System
Technology to many of the world's leading Government and
Industrial concerns is best illustrated by our continual
corporate growth. Computer Sciences Corporation has
gathered teams of specialists, skilled in all of today's advanced
technologies, to work on the ever increasing number of
contracts that are awarded to us.

The Applied Technology Division, our largest and fastest
growing, offers Engineers and EDP personnel the ideal
environment to achieve personal and professional goals in a
relatively short period of time. Whether you're interested in
Data Base Management Systems, Communication Systems,
Image Processing, Simulation Systems, Electronic Warfare or
one of many other diverse and challenging applications, CSC is
the place to be in the 80's.

We have major facilities in Virginia, Maryland, Florida,
Alabama, Mississippi, Texas and California.

We offer employees an excellent salary, a comprehensive
benefits package, tuition reimbursement, cross training,
internal/external education programs and unparalleled
opportunity for advancement within our company. Take us
up on the challenge of the future! Contact CSC today!
Ms. Mary Janaitis, Employment Manager
Department M-380

COMPUTER Applied Technology Division

6565 Arlington Boulevard

SCIENCES Falls Church, VA 22046

Major Offices and Facilities
throughout the World

C OR POR AT IO N Equal Opportunity Employer M/F/H
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St
excugpmg
your
life
away.

Everyone has an excuse for not
seeing their doctor about colorectal
cancer. However, 52,000 people die
of colorectal cancer every year. Two
out of three of these people might
be saved by early detection and
treatment.

What's your excuse? Today you
have a new, simple, practical way of
providing your doctor with a stool
specimen on which he can perform
the guaiac test. This can detect signs
of possible colorectal cancer in its
early stages before symptoms
appear. Ask your doctor about a
guaiac test, and stop excusing your
life away.

American Cancer Society

THIS SPACE CONTRIBUTED AS A PUBLIC SERVICE

If you currently
earn between
$20,000 and $48,000
we've got a better
job for you...NOW!

Every day you spend in the wrong job is a waste of time,
money and talent.. YOURS! Your talents and experience are
in great demand and you cap choose among many
rewarding opportunities ava.lable in your field. But how?

Talk to the experts at Wallach. We've been successfully
recruiting professionals like yourself for over 15 years.

Nationwide opportunities include technical/management
consulting, project management, R&D, test and systems
evaluation in the fields of Communications, Satellites,
Weapons, Intelligence, Computer, Energy, and Aerospace
systems. Specific skill areas include:

» Software Design » Systems Architecture
« Data Base Design * Applications

* Telecommunications  * Command & Control

* Minicomputers * Systems Programming
* Programming » Compiler Design

» Signal Processing * EW/SIGINT/ELINT

» Digital Systems * MIS/OPs Research

* Microprocessor Design * Diagnostics
Don't waste another day in
the wrong job! Call Perri
Reeder collect at (301)
762-1100 or send your
resume in confidence. We
can find you a better job. Let
us prove it to you.. NOW!

WALLACH...Your career
connection

Equal Opportunity Employer Agcy

WALLACH

associates, iNnc.

1010 Rockville Pike

Box 6016

Rockville, Maryland 20852
(301) 762-1100

Get Results with . . .
MINI MICRO SYSTEMS

Career Opportunities Advertising

When you advertise in MMS, you can be sure of reaching only the people you are
trying to recruit. Every reader is a potential employee. We serve a wide range of
markets. And in each market, we reach a high percentage of all significant personnel.

Consider MMS for your recruitment advertising. You'll find us more effective, more

economical.
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BOSTON

John J. Fahey,
Regional Manager
221 Columbus Avenue
Boston, MA 02116

CHICAGO

Clayton Ryder,
Regional Manager
Charles Durham, Jr.,
Regional Manager

JAPAN

Tomoyuki Inatsuki,
General Manager
Trade Media Japan Inc.
R. 212 Azabu Heights

LOS ANGELES

Robert A. Billhimer,
Regional Manager

5670 Wilshire Boulevard
Los Angeles, CA 90036
(213) 933-9525

ORANGE COUNTY

David E. Pearson,

(617) 536-7780 LS Spinning Wheel Rd. 1-5-10 Roppongi Regional Manager

NEW JERSEY indsale, IL 60521 Minato-ku, 2041 Business Center Drive
Joseph F. Fitzhugh $212)894-2980 Tokyo 106 Japan Suite 214
Regional'Manager ’ DENVER Tel: (03) 585-0581 Irvine, CA 92715

P.O. Box 183 John Huff, ENGLAND (714) 851-9422

Parsippany, NJ 07054 Regional Manager

(201) 625-9225 270 St. Paul Street
Denver, CO 80206
(303) 388-4511
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Tony Kaminski

Systems International
Dorset House,

Stamford Street

London, SE1 9LU England

SAN FRANCISCO

Frank Barbagallo,

Regional Manager

Sherman Building, Suite 1000
3031 Tisch Way

San Jose, CA 95128

(408) 243-8838
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cost effective “no comprom|se
=y SMD disc controller

Maximize your system’s cost performance factor with the full capability
DC-233 Disc Drive Controller. Its unique master-slave bit slice micro-
processor architecture provides total DEC software transparency

with up to eight drives. Use it with the CDC 9762 80mb drive to
emulate DEC’s RM02/03 (67mb of formatted capacity per
drive). Or—use it with the Memorex 677 Series 100/200mb
drives to emulate DEC’s RP05/06 (up to 176mb of for-

matted capacity per drive). Or—use it with eight
300mb drives for up to 2.1 billion bytes of for-
matted data in non-software compatible mode.

AND THERE’S MORE

» Embedded design fits all PDP-11’s*
= Dual drive porting

= Optional dual unibus porting

= Automatic NPR throttling

= ECC fully implemented

* Media compatible

7 -

' :9.---:

SEND FOR COMPLETE INFORMATION
western peripherals

Division of WESPERCORP

Fecemgn »

. _;!., . ' \ ﬁ" 5

et S

(714) 730-6250 — TWX 910-595-1775
Cable WESPER
14321 Myford Rd., Tustin, Calif. 92680

*Trade name of Digital Equipment Corporation
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The Microcomputers
you should take seriously.

The Challenger Il Series is the micro-

computer family with the hardware features,

high level software and application
programs that serious users in business
and industry demand from a computer
system, no matter what its size.

Since its introduction in August, 1977,
the Challenger Il has become one of the
most successful microcomputer systems
in small business, educational and
industrial development applications. Tens
of thousands of Challenger Ill's have
been delivered and today hundreds of
demonstrator units are set up at systems
dealers around the country.

The Challenger Il systems offer
features which make their performance
comparable with today's most powerful
mini-based systems. Some of these
features are:

Three processors today, more
tomorrow.

The Challenger Ill Series is the only
computer system with the three most
popular processors— the 6502A, 68B00
and Z-80. This allows you to take
maximum advantage of the Ohio
Scientific software library and programs
offered by independent suppliers and
publishers. And all Challenger IlI's have
provisions for the next generation of 16
bit micros via their 16 bit data BUS, 20
address bits, and unused processor
select codes. This means you'll be able
to plug a CPU expander card with two or
more 16 bit micros right in to your
existing Challenger |1l computer.

Systems Software for three
processors.

Five DOS options including develop-
ment, end user, and virtual data file single
user systems, real time, time share, and
networkable multi-user systems.

The three most popular computer
languages including three types of BASIC
plus FORTRAN and COBOL with more

languages available from independent
suppliers. And, of course, complete
assembler, editor, debugger and run time
packages for each of the system's
microprocessors.

Applications Software for Small
Business Users.

Ready made factory supported small
business software including Accounts
Receivable, Payables, Cash Receipts,
Disbursements, General Ledger, Balance
Sheet, P & L Statements, Payroll, Per-
sonnel Files, Inventory and Order Entry
as stand alone packages or integrated
systems. A complete word processor
system with full editing and output
formatting including justification,
proportional spacing and hyphenation.

0S-DMS, the software star.

Ohio Scientific offers an Information
Management system which provides end
user intelligence far beyond what you
would expect from even the most
powerful mini-systems. Basically, it

The Challengerlll
Series
from Ohio Scientific.

333 SOUTH CHILLICOTHE ROAD
AURORA, OH 44202  [216)831-5600

allows end users to store any collection

of information under a Data Base
Manager and then instantly obtain
information, lists, reports, statistical
analysis and even answers to
conventional ‘‘English” questions
pertinent to information in the Data Base.
OS-DMS allows many applications to be
computerized without any programming!

The “GT” option yiélds sub-
microsecond microcomputing.

Ohio Scientific offers the 6502C
microprocessor with 150 nanosecond
main memory as the GT option on all
Challenger Ill Series products. The
system performs an average of-1.5
million instructions per second executing
typical end user applications software
(and that's a mix of 8, 16 and 24 bit
instructions!).

Mini-system Expansion Ability.
Challenger 1l systems offer the
greatest expansion capability in the
microcomputer industry, including a full
line of over 40 expansion accessories.

Networking and Distributed

Processing

0S-65U level 3 now provides

networking capabilities as well as time
sharing ability allowing Challenger II|
based systems to be ekpanded.to meet
the most demanding: nusmesé
applications. -

Prices you have to take seriously.

The Challenger Il systems have
phenomenal performance-to-cost ratios.
The C3-S1 with 48K static RAM, dual 8"
floppies, RS-232 port, BASIC and DOS
has a suggested retail price of under
$4000. 80 megabyte disk based systems
start at under $13,000. Our OS-CP/M
software package with BASIC, FORTRAN
and COBOL is only $600, and other
options are comparably priced.

For literature and the name of your local
dealer, CALL 1-800-321-6850 TOLL FREE.

CIRCLE NO. 105 ON INQUIRY CARD
C3-B wins Award of Merit at
WESCON '78 as the outstanding
microcomputer application for
Small Business.
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