




Energy 
Manager. 

M.C.C. Powers 
transforms electric 
bills with Tl's 763. 

M.c. C. Powers, one of the 
largest manufacturers of 
building automation and 
energy management 
systems, is cutting 
energy costs for their 
customers by putting Tl's 
Silent 700* Model 763 Bubble 
Memory Data Terminal in their 
Sl 70/80 Energy Management 
System. The system, along with 
Tl's 763, is used in colleges, 
shopping centers, hospitals and 
industrial complexes to control 
and regulate air conditioning, 
heating, ventilation, lighting and 
electrical loads. 

Compact and quiet with its 
virtually silent thermal printing, 
the 763 functions as the operator 
terminal and communications 
centerforthesystem. Ataspeedy 
30 characters-per-second, the 
reliable 763 prints out reports 
for daily energy consumption, 
duty cycle schedules, and energy 
usage that exceeds the owner's 
pre-established upper limits. 
The 763 also provides daily 
temperature readings, equip-

ment status reports and a rec­
ord of the energy management 
data parameters. 

With the 763's easy-to-use 
typewriter-like keyboard, users 
can input and edit commands to 
the system's database to achieve 
maximum energy efficiency of 
their equipment. Up-to-the­
minute reports can be requested 
and obtained from the 763 on 
energy consumed in a specific 
section of a building or complex. 

With the 763's magnetic bub­
ble memory, important energy 
data is retained in the event of a 
power failure. So, no pertinent 
information is lost. 

TI is dedicated to produc­
ing quality, innovative products 
like the 763 Bubble Memory 

Data Termi­
nal. And Tl's 

hundreds of thousands of data 
terminals shipped worldwide 
are backed by the technology 
and reliability that come from 50 
years of experience. 

Supporting Tl's data ter­
minals is the technical expertise 
of our worldwide organization 
of factory-trained sales and 
service representatives, and 
TI-CAREt, our nationwide 
automated service dispatch-
ing and field service manage­
ment information system. 

For more information on 
the Model 763, contact the TI 
sales office nearest you or write 
Texas Instruments Incorporated, 
P. 0. Box 1444, M/S 7784, 
Houston, Texas 77001, 
or phone (713) 937-2016. 
In Europe, write Texas 
Instruments, 
M/S 74, B.P. 5, 
Villeneuve­
Loubet, 
06270, 
France. 

Fift y Years 
of 

lnnovat1on 

~ 
*Trademark of Texas Instruments tService Mark of Texas Instruments Copyright © 1980, Texas Instruments Incorporated 
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MDB makes multiplexors 
for the PDP*· 11 that let you combine 

RS232 and current loop on one board. 

Imagine what elsed 1 wecan o. 

*Tradema rk Digi ta l Equipment Corp . 

r:l[)B 1995 N. Batavia Street 
Orange, California 92665 
714-998-6900 

SYSTEMS INC. TWX: 910-593-1339 
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PDP-11 users save space and save money! MDB's DZllAC is the first and 
only asynchronous multiplexor that lets you combine up to eight lines 

of RS232 and current loop in any configuration 
on a single hex board. No more doubling 
up on boards, distribution boxes, rack 

spaces or price. The MDB DZllAC is fully 
compatible with DEC DZ-11 operating and 

diagnostic software and, at the same time, per­
forms at 16 standard data rates from 50 to 

19.2K baud with optical isolation for enhanced 
noise immunity. 
What else can MDB do? Have you seen our inter­

processor links for LSI*-11 as well as PDP-11? Or MDB's 
synchronous communications interfaces for Q- Bus* 

that handle both bit and byte oriented protocols and error 
checking? MDB makes PROM modules that let you pro-

gram EPROM on the board and foundation modules 
that require just one card slot. Our famous line printer 

controllers will interface your DEC, DG, P-E, IBM Series/ 1 or 
H.P. computer with most of the major line printers in the world. 

From plain vanilla to state-of-the-art, all MDB products are 
built with exceptional quality. We warranty them for one year, 

can deliver most items in 30 days or less and offer them 
under GSA contract #GS-OOC-02423 . 

Call or write and tell us what we can do for you. 

Circle 3 for PDP-11, 4 for LSl-11, 5 for DG, 6 for P-E, 7 for IBM. 
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Board-level microcomputers, such as 
Motorola's VERSAmodule, offer system 
designers and OEMs a wide range of advan­
tages See p. 81. Cover designed by Bill 
Pre iss, photographed by John Fernez; cou r­
tesy of Motorola, Inc., Semiconductor Group. 

Page 13 New 5 V.-in. drive standards? 
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A whole world. Because our parent company, 
C. Itoh Co., Ltd. (pronounced "C. Eetoe") is a multi­
national organization with resources and subsid­
iaries located in every corner of the globe. 

As C. Itoh Electronics, Inc., we're fortunate to 
be part of this international network. It lets us seek 
out quality materials and technologies wherever 
they can be found. And for a company that special­
izes in computer peripherals for the OEM, that's just 
as important as price or the capability to deliver. 

Today, we're offering the latest designs in dot 
matrix and daisy wheel printers, card readers, CRT 
monitors, floppy disk drives, and a lot more. 

We're also seeing to it that our 
OEM customers get all the support 
they need. The engineering support 
to solve their system integration 
problems. Plus complete documenta­
tion and a service network that oper-

ates repair and refurbishment stations nationwide. 
So when you deal with us, you can be sure you're 

doing business with people who are dedicated to 
the OEM. And a company whose parent organization 
has been around since 1858. 

Our goal? To become the best OEM peripheral 
source in the country. Because with all our inter­
national connections, we haven't forgotten what our 
motto promises: One world of quality. 

For information on our product lines for the OEM 
computer systems manufacturer, contact C. ltoh 
Electronics, Inc., 5301 Beethoven St., Los Angeles, 
CA 90066, Tel. (213) 390-7778; Midwestern Regional 

Office: 240 East Lake St., Suite 
301-A, Addison, Illinois 60101, 
Tel. (312) 941-1310; Eastern 
Regional Office: 666 Third Ave­
nue, New York, NY 10017; 
Tel. (212) 682-0420. 
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MEMOREX SHIPPING MODEL 101 DRIVES, HINTS AT PLANS l'OR 301 

Although Memorex Corp. is only now ramping up production of its long-awaited model 101 
8-in. Winchester-disk drive (introduced at the 1979 National Computer Conference), the Santa 
Clara, Calif. , company has begun talking about what it calls a top-of-the-line 8-in. drive, the 
301. A spokesman for the drive maker says the 301, still in engineering phases, will be an 
8-in. SMD-compatible device with a storage capacity in the 80M- to lOOM-byte range. 
Meanwhile, Memorex is slowly bringing its 101 production up to the firm's target of 250 
drives per day . Current output is about 20 drives a day, not all of which are reaching 
customers. The company also expects to begin shipping samples of the model 2018-in. 
fixed / removable drive by the middle of next year. Production quantities are expected before 
year-end 1981. 

DATX TO BUILD 5 % -IN. DRIVES 

Look for Santa Barbara start-up DATX Systems Corp. to announce its entry into the 5 114-in . 
Winchester market sometime this month. Detailed plans were undefined at press time, 
although it is known that the company does not plan a high-capacity plated-media device 
such as that unveiled last month by Irwin International, Inc. Read/ write head technology for 
the new drive will be old hat to three DATX co-founders. President Dick Troutte is the former 
marketing vice president of Information Magnetics Corp.; vice president of engineering Dave 
Sutton formerly held that position at INFOMAG; and vice president of quality control Don 
Minami had the same function at the Goleta, Calif., read/ write head supplier. The fourth co­
founder, Don Cachelin, formerly of Storage Technology Corp., Louisville, Colo., will handle 
DATX's finances . 

DEC SLASHES COMMERCIAL SYSTEM PRICES, UNBUNDLES SOFTWARE 

With the announcement of substantial price cuts on its entry level WS-78 series commercial 
systems and the unbundling of WS-78 software, Digital Equipment Corp. this month signaled 
its intent to become more aggressive in the fiercely competitive small-business computer 
market. As a result of the price reductions, which range as high as 35 percent, the base price 
on a WS-78 system, which includes a processor, dual diskette drive, letter-quality printer and 
COS-310 operating system, has dropped from $12,545 to $8095. In addition, because of the 
software unbundling, the entry-level system is now available without software at an even 
lower $7295 base price ($4795 without printer). The COS-310 operating system and a WPS-8 
word-processing package, both now available separately, sell for $4800 ($1600 unsupported) 
and $500, respectively. According to a DEC spokesman, the price reductions were made 
possible by economies of scale resulting from volume production of the PDP-8-based system, 
which was introduced three years ago. 

HP-85 DESK-TOP SYSTEM SPAWNS MODULAR CONTROL COMPUTER 

With an eye toward a developing market for simple computers in industrial and instrument 
control applications, officials at Hewlett-Packard Co. 's Desktop Computer Division, Fort 
Collins, Colo., have adapted the HP-85A personal desk-top computer to perform such tasks . 
The outgrowth of the adaptation, being introduced next month, is called the 9915A modular 
computer, a rack-mountable device that reflects its orientation toward production-control 
use. Where the HP-85A provides a CRT display, full keyboard, printer, tape drive and speaker 
as standard peripherals, reflecting its program development role, the 9915A offers an 
annunciator LED display, special function keys and EPROM mass storage as standard. 
Options include a cartridge-tape drive and an additional operator interface that allows system 
designers to attach custom keyboards and peripherals. 

H-P officials say the 9915A is the first of a family of automation computers/ instrument 
managers, and foresee it being used in a variety of applications. In conjunction with an HPIB 
interface, it might be used to control audio instrumentation; with a binary-coded decimal 
interface, it could control medical and coordinate-measurement systems. There's also a serial 
interface to connect the instrument manager to RS232 and current-loop devices . The 9915A 
will sell for $1675 singly, about half the price of a full HP-85A. OEM discounts are available. 
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SHUGART TECHNOLOGY NOW SEAGATE 

Shugart Technology, the Scotts Valley, Calif. , pioneer of 5%-in. Winchesters , will start off 
next year with a new name, eliminating any lingering confusion between the year-old 
company and Sunnyvale, Calif., Xerox subsidiary, Shugart Associates (MMS, September, 
p . 6) . New name for the company: Seagate Technology. Seagate may also move into 1981 with 
higher-capacity hardware, say a number of industry sources . According to one report, the 
ST500 5%-in. drive, now operating at 6M bytes using conventional ferrite read/write heads, 
may sport thin-film heads supplied by Dastek Corp ., Los Gatos, Calif. Use of thin-film 
read/ write head teachnology on the Seagate drive could extend the upward range of the year­
old hardware to the lOM- to 12M-byte range-the capacity announced for Irwin 
International's plated-media 5%-in. device (see related stories, p . 45 , 61 ). The ST500 is being 
shipped in evaluation quantities . 

SPECTRA LOGIC WILL SHIP P-E-COMPATIBLE EMULATING DISK CONTROLLER 

Spectra Logic Corp ., a year-old Santa Clara, Calif., controller board maker, says it will begin 
delivering a Perkin-Elmer-compatible emulating disk-controller board by December or 
January. The Spectra 14, shown for the first time at last month's Mini Micro Show in San 
Francisco, closely follows the introduction of the company's Spectra 20 and 21 Data General 
and Digital Equipment Corp. disk / tape controller boards. Company co-founder and executive 
vice president Steve Roberts says his firm is debugging the new board and has begun taking 
orders. Claimed to be the first emulating disk-controller board for P-E systems, the Spectra 14 
will handle as many as four SMD disk drives and will fully emulate the P-E MSM80 and 
MSM30 disk subsystems running under the maker's 16- or 32-bit operating systems. Price in 
single-unit quantities will be $6000. Price for OEM quantities will be $4200, says Roberts . 

NEW l/z-IN. TAPE-CARTRIDGE BACKUP DUE NEXT MONTH 

High-capacity Winchester backup in the form of a 112-in. tape cartidge may make its 
appearance on the commercial market sometime next year. Developed by Newell Research 
Corp . (NRC), Saratoga, Calif., the 2400-ft. NC-500 cartridge is being delivered in prototype 
quantities to several commercial vendors and to Genisco Technology Corp. ' s Systems Division, 
Rancho Dominguez, Calif., where it will be incorporated into a start/ stop MIL-spec drive 
designated the BCR-40. The patented cartridge features two drive belts for higher acceleration 
and minimum tape slewing, say sources close to the company, and can use either 6250-bit­
per-in. group code recording (GCR) techniques or 6400-bps phase-encoded formats . Total 
storage capacity as a streaming Winchester backup device could reach lOOM bytes , says one 
observer; speeds could reach 120 in. per sec . Newell's offering will be the third 112-in. 
cartridge to make its appearance so far, and follows the 8-in. Winchester/ tape transport 
combination announced last year (but since removed from the market) by Microcomputer 
Systems, Inc., Sunnyvale, Calif., and the 112-in. cartridge and drive unveiled in 1979 by 
Interdyne Co., Van Nuys, Calif. Also said to be available from NRC next year will be a %-in. 
version of the cartridge that will be mechanically compatible with the commonly used 3M 
DC-300. Prices for the Newell cartridges have not been set. 

'ULTRASONIC' TYPEWRITER MAY BOOST SMITH-CORONA IN OFFICE MARKET 

Despite official reports that Smith-Corona's new "ultrasound-driven" electronic typewriter 
is designed as an office typewriter , some industry observers say the company would be 
missing a potentially big market if it ignored applications for the unit as a printer or 
information-processing terminal. The Typetronic is the first electronic typewriter to use high­
frequency sound waves that transmit keystrokes to actuate a daisy-wheel element. Custom 
LSI is used to decode signals from the ultrasonic keyboard. The use of a rod under the 
keyboard produces a sound wave unique to each key and eliminates the need for one-third to 
one-half the mechanical parts used in conventional typewriters . The last 10 characters typed 
can be retained for error correction. A company spokesman says the typewriter will not now 
be used as a printer for computers, or for small-business or word-processing systems, but one 
industry source says that could be a mistake. ''The device is more exciting when considered 
potentially as part of an office-automation system as an on-line printer or information­
processing terminal," says Michael Dortch of the Yankee Group, Boston. Smith-Corona's 
business in the office market has dropped off in recent years . "It's not really possible for 
them to stop (at a typewriter),'' says Dortch. ''If they don't go further, someone else will.'' 
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Imagine a computer-aided 
graphics system that interfaces directly 

. to the mind's eve, that takes a 
designer's visual perception of his 
design and does everything but weld 
it together. 

Manufacturing and Consulting 
Services, Inc. has done it with their 
AD-2000 software package ... CAD/ 
CAM software that does it all - from 
design to fully annotated drawings 
to complete numerical control tapes. 
It can even calculate and assemble a bill 
of materials for an entire project. 

The visual interface that enables 

the designer to communicate 
directly with the computer is a 
Megatek vector refresh terminal. 
Dr. Patrick Hanrattv, MCS president, 
tells whv. 

" Megatek's refresh display is an 
extremely powerful tool for visualizing, 
manipulating, experimenting and 
altering design parameters. 

" Megatek systems interface 
easily to a broad range of computers 
and enhance the engineer's feeling 
of direct interaction with his design '.' 

Dr. Hanrattv summarized his 
enthusiasm for Megatek 

with this graphic 
display of confidence: 

" Customers for our software pack­
age can select any graphics terminal 
they want. A large percentage choose 
Megatek. Price/ performance is the 
reason whv. If I were going to put down 
dollars for a production refresh ter­
minal, I'd put my money on Megatek'. ' 

For details call or write Megatek 
Corporation, 3931 Sorrento Valley 
Boulevard, San Diego, California 92121 . 
(714) 455-5590 . 

MEGATEK/ .L 
HIZZ.~RD 

COMPUTER GRAPHIC SYSTEMS 
CIRCLE NO. 144 ON INQUIRY CARD 



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% of 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. lcts you rent or lease CRT ter­
minals and printers that interface easily 
with most computer entry systems. 
Choose from popular models manufac­
tured by Digital Equipment, Lear Siegler, 
Hazeltine, Diablo, Teletype, Techtran or 
Texas 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 R.eal, 
San Mateo, California, 
94403, (415) 574-6006 

~ 
United States /" __ ,,,,,_.. 
Instrument Rentals, Inc. 

lfi 
A U.S. Leasing Company 

"GET THE CRT TERMINAL OR TELE PRINTER 
YOU NEED. ON TIME. OR GET MONEY BACK." 
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Data Systems Design's 
DSD 880 

Introducing the DSD 880 -
A DEC-compatible 

disk system combining 
eight-inch Winchester and flexible disks 

For DEC users who need more capacity and performance than a dual RX02, 
the DSD 880 now offers a more cost effective alternative than a dual RL01 . 
Consider these benefits offered by the DSD 880: 

• significantly lower initial and total life-cycle costs 
• the reliability of a Winchester, with 7.5 Mbytes, emulating RL01 
• the removability of a flexible disk, with 1 Mbyte, emulating RX02 
• valuable saving in rack space (514'' vs. 21 " for dual RL01) 
• unique "hyperdiagnostics" enabling fast and easy trouble-shooting to the 

modular level 
• built-in bootstrap eliminating the need for an expensive DEC bootstrap board 

and saving a backplane slot 
• one half-quad backplane slot vs. two quad boards for the RLV11 
• versatile interface card for easy integration with any LSl-11 backplane, unlike 

DEC's RLV11 interface that needs a special backplane and cannot 
be used with the VT 103 terminal 

Compare for yourself and see why nothing compares to the DSD 880. 

~ 
The Intelligent Alternative to DEC Disk Systems 

To get more information on the DSD 880 call or write: 

CORPORATE HEADQUARTERS: 
2241 Lundy Avenue 
San Jose. CA 95131 
TEL (408) 727-9353 
TVl/X: 910 338-0249 

WESTERN REGION SALES: 
2560 Mission College Blvd., Suite 108 
Santa Clara. CA 95051 
TEL: ( 408) 727-3163 
TVl/X: 910 338-0249 

EASTERN REGION SALES: 
51 Morgan Drive 
Norwood. MA 02062 
TEL: (617) 769-7620 
TVl/X: 710 336-0120 

INTERNATIONAL SALES: Australia, Melbourne (03) 543-2077. Sydney (02) 848-8533; Canada (416) 625-1907; Denmark 01/83 34 00; 
Finland 90/88 50 11; France 03/956 81 42; Israel 03/ 298783; Italy 02/ 4047648; Ja pan. Osaka (06) 323-1707. Tokyo (03) 345-1411; 
Netherlands 020/45 87 55; New Zealand 693-008; Norw::iy 02/78 94 60; Sweden 08/38 03 70; Switzerland 01/730 48 48; United 
Kingdom 01/207-1717; West Germany and Austria (089) 812 6005. 

® Registered trademark of Digital Equipment Corporation 
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51/4-in. 'slimline' floppies may 
impose new drive standard 

systems. "It hasn't been demon­
strated that such a market exists." 

Raymond Freeman Jr., a Santa 
Barbara, Calif., consultant, agrees. 
He anticipates that drives that 
height will receive a lukewarm 
reception in the market. "The trend 
toward increased capacity per drive 
is clear," he says. As examples, he 
indicates the dual-diskette 5%-in. 
floppy-disk drives from Data 
Master Corp., Camarillo, Calif., and 
from T & E Engineering, Inc., 
Gardena, Calif., the dual-diskette 
8-in. hardware from Persci, Inc., 
Los Angeles; and the model 82 
floppy-disk drive from Micro 
Peripherals, Inc., Chatsworth, 
Calif. (MMS, July, p. 58). "What is 
not clear is whether or not this 
increased capacity will be achieved 
by creating a different slot size," 
Freeman says. 

The market for 5%-in. double­
sided floppy-disk drives may 
undergo a shake-up next year, as 
vendors announce 48- and 96-track­
per-in. "slimline" hardware. De­
signed to match the width and 
depth dimensions of Shugart 
Associates' SA450 double-sided 
drive, the new devices are only% as 
high. Three of the drives will fit into 
the slot spaces required for two 
conventional 5%-in. devices, boost­
ing the auxiliary memory capacity 
of floppy-driven systems with no 
increase in the total space required 
or in power consumption. 

Besides floppy-based small sys­
tems, vendors also expect the 
hardware to make a quick entry into 
the office-automation market where 
it will be supplied on an OEM basis 
for use in intelligent typewriters, 
daisy-wheel printers and other 
equipment. 

Two slimline floppies from BASF 
have been on the u.s. market for 
more than a year. Called 6106 
(single-sided) and 6108 (double­
sided), the drives measure approxi­
mately 2.1 in. high, compared to 
3.25 in. for an SA450. Both drives 
incorporate cam actuators and 
operate at 48 tracks per in. Storage 
capacities are 125K and 250K bytes, 
respectively. 

But the slimline devices planned 
for 1981 will offer higher capacities, 
several observers say. One of the 
first such drives is a 2.1-in.-high, 
lM-byte device that will be 
introduced in the first quarter of 
1981 by the Remex Division of 
Ex-Cell-O Corp. Executives at the 
Irvine, Calif., company confirm that 
the 96-tpi, drive, code-named 
"Pico," will undergo testing at beta 
sites later this quarter. The Pico is 
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intended for use with word­
processing stations designed to 
handle two SA450-type drives, and 
prices are said to be competitive 
with SA450-type hardware. 

Shugart Associates may 
announce three slimline drives in 
1982. The drives are the single­
sided SA300; the double-sided, 

48-tpi SA350; and the double-sided, 
96-tpi SA360. Sources close to the 
Sunnyvale, Calif., company say that 
a 2M- to 3M-byte drive could 
ultimately result from its slimline 
program, but product definitions, 
including bit and track densities and 
encoding schemes, have not been 
set. 

The company also has not decided 
on the height of the drive. Some see 
this as a reflection of fears that a 
drive % as high as a conventional 
device could end up as hardware in 
search of a market. "Using a drive 
this high would require a new 
cabinet design, and OEMS are 
reluctant to change the mechanical 
specifications of existing systems," 
points out Jim Porter, Mountain 
View, Calif., consultant and 
publisher of Disk/Trend Report. He 
says the market for the new drives 
would be based on newly designed 

Officials at Remex reportedly see 
things differently, however. "The 
concern is not slot size but total 
space available for drive hardware," 
says one observer. "The way 
Remex sees it, 2/s-high, 96-tpi 
drives will give the user 6M bytes of 
storage where previously he could 
have gotten only 4M bytes." 

Most observers agree, however, 
that a 112-size, 5%-in. floppy-disk 
drive offers far more potential. Two 
drives could then be stacked 
together in the space occupied by 
one SA450-compatible device, obvi­
ating the need for a redesign of the 
disk-drive cut-out and dramatically 
increasing total storage. 

But several sources say there is 
not enough room in a %-high, 5%-in. 
drive to mount the clutch and 
centering mechanism needed to 
align the media with the accuracy 
required for operation at high track 
densities. "The question of how to 
center the media accurately on such 
a short spindle has yet to be 
answered," says Stuart Mabon, 
president of Micropolis Corp., 
Chatsworth, Calif. He says that his 
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firm has no plans for a 2/3-high 
drive. 

Pertee Computer Corp., Wood­
land Hills, Calif., is approaching the 
question of slimline 51/4-in. floppy­
disk drives in much the same way, 
says product line manager Dave 
Kalstrom. "Given the present 
cut-out standards, a slimline floppy 
must be l/2-size," he says, "and 
there's not enough room to get the 
clutch engaged and disengaged." He 
adds that Pertee likewise has no 
immediate plans for slimline 
hardware. 

Spindle motors are another 
consideration, and shorter motors 
will be required if the goal of a 
l/2-high floppy-disk drive is to be 
achieved, Kalstrom says. Such a 
drive would measure 1 % in. high, 
which is too short for the motors 
now available at prices that would 
keep the Slimline drives competi­
tive with 3%-in.-high hardware. 

Slimline floppies will require 
shorter, high-energy motors, says 
Bernhard Schuh, executive vice 
president of Papst Motor Corp., 
Simsbury, Conn. "These motors are 
available now," he says, "but they 
are too expensive to be considered 
in the price-sensitive floppy-disk 
drive market." More competitively 
priced brushless DC spindle motors 
may be available next year, he goes 
on, although drive makers can still 
expect to pay a premium for them. 
"These vendors may be able to 
absorb the added cost, however," he 
explains, "given the higher prices 
anticipated for the newer 96-tpi 
drives." 

Shugart Associates is aiming at a 
l/2-high drive, some sources say. 
But Remex appears more interest­
ed in current motor technology, and 
apparently will sacrifice the market 
advantages of l/2-high drives for the 
reliability and producibility of 
2/3-high devices. "We can't see how 
a device can be made squashed 
down to l/2-size and still be reliable," 
says one source. 

Whether trading-off slot size for 
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producibility will work remains to 
be seen. Freeman feels that users 
who want increased storage 
capacity may turn to 51/4-in. 
micro-Winchesters rather than a 
new floppy-disk drive concept. 
Other executives stress the advan­
tages of high-capacity, compact, 
removable-media floppy-disk drive 

subsystems. One such advantage is 
that they eliminate the backup 
hardware required in systems using 
hard-disk drives. "The key question 
for users of small systems will be 
'how much removable storage do I 
have?"' says one vendor. "Questions 
of slot size may well be secondary." 

-John Trifari 

Quantum's jump into 
Winchesters due in 1981 

While some vendors of disk drives 
are uncertain about what direction 
interfacing standards for 8-in. 
Winchesters may take, Quantum 
Corp. has decided to capitalize on 
the de facto standard being set by 
Shugart Associates' 5M- and 
!OM-byte SAlOOO. 

The one-year-old San Jose, Calif., 
company is offering SAlOO­
compatible drives, designated the 
Q2000 series, as its first product. 
The drives will be available in lOM-, 
20M- and 30M-byte versions and will 
have one, two or three disks. All 
will use 200-mm. oxide -coated 

media and 3340-technology read/ 
write heads. The Q2000 drives will 
be packaged in an envelope 
measuring 8.55 x 4.62 x 14.25 
in.-the same dimensions as 
Shugart's s-in. Winchester hard­
ware, and the same as its SA850 
IM-byte, double-sided floppy-disk 
drive. 

The Quantum drives will be 
pin-compatible with the SA1400 
controller announced by Shugart at 
this year's National Computer 
Conference in Anaheim (MMS, May, 
p. 24). This controller enables 
designers to tie the 8- and 14-in. 

Quantum's McCoy, left, and president Jim Patterson: improving on a standard. 
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Winchesters to backup floppy-disk 
drives and to tape-cartridge 
transports from Data Electronics, 
Inc. (DEI), San Diego. 

Quantum is the second company 
to introduce SA1400-compatible 
hardware. This past May, a start-up 
in Costa Mesa, Calif., Archive, Inc., 
announced its "Sidewinder"SA1400-
compatible %-in. tape-cartridge 
drives (MMS, July, p. 28). 

Compatibility between the Q2000 
and the SAlOOO extends beyond 
mechanical and interfacing levels, 
says Jim McCoy, Quantum co­
founder and marketing vice presi­
dent. The drives are designed to 
operate with the same power 
supplies and to incorporate the 
same internal airflow and tempera­
ture characteristics as the Shugart 
device. 

McCoy stresses, however, that 
Quantum has not produced an exact 
copy of the SAIOOO. He says that, 
besides being offered in higher 
capacities, the new drives operate 
faster than the SAIOOO. Average 
access time is 50 msec., compared to 
70 msec. for the SAlOOO. The new 
drive also has lower power 
dissipation-12ow versus 150W for 
the Shugart drive. 

Head actuator systems are also 
significantly different. The SAlOOO, 
incorporating floppy-disk technolo­
gy, uses a stepper motor tied to a 
split-band positioner that moves the 
drive's read/write head in a linear 
direction. But Quantum's drive uses 
an actuator concept like the 
E-magnet voice-coil motors and 
rotary positioners found on some 
larger-capacity 8-in. Winchesters. 

However, the Q2000's proprietary 
torque motor connects directly to a 
rotary swing arm (see diagram). 
This actuator cuts drive costs, 
McCoy says, and provides "voice­
coil performance at the price of a 
stepper motor." 

Used in conjunction with one 
wedge-shaped embedded servo 
segment per disk surface, the 
torque motor boosts total per-disk 
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storage capacities. The Q2000 
operates at 345 tracks per in. 
compared to 172 tpi for the SAIOOO. 
Tracking accuracy is updated 50 
times per sec.; an on-board 
microprocessor handles all servo 
operations, which are transparent 
to the host computer. 

Finally, use of a torque motor 
"fine-tunes" Quantum/Shugart com­
patibility, McCoy says. "The 

Disks 

Heads 

Through-bubble connector 

Air filter 

Base casting 

Optical track 
position encoder 

Looking down on a 02000 series drive 
shows the configuration of the torque 
motor and swing arm actuator. Three 
drives are available, with capacities 
ranging from 10M to 30M bytes. 

controller sees a stepper motor 
when it is tied to a Q2000." Both the 
Q2000 and the SAIOOO drives operate 
at the same transfer rates--4.34M 
bits per sec.-and both use AC 
spindle motors and belt drives. 
Concurrent with the Q2000 an­
nouncement, Quantum is unveiling 
an optional data separator, the 
Q2200. The single-board device 
splits timing information and data, 
and handles write precompensation 
and address-mark writing and 
detection. Price is set at $275 in 
single-unit quantities. Quantum 
plans to supply the separator for 
evaluation purposes only and will 
also offer circuit designs for OEMS 
planning to incorporate the Q2200 
into proprietary controllers. 

Quantum also announced a 
single-board Q2400 controller, com­
prising an integral data separator 

and formatter for both its 8-in. 
Winchesters, 8-in. floppy-disk 
drives and %-in. tape-cartridge 
transports. Both the separator and 
the controller can handle multiple 
Q2000 or SAIOOO drives and will be 
available in the first quarter of 1981. 

Price for a I OM-byte Q2000 drive 
starts at $1200 in OEM quantities­
the same as a !OM-byte SAIOOO. A 
30M-byte version sells for $1800. 
Evaluation units have been shipped, 
and production versions are due late 
in the first quarter of 1981. 

-John Trifari 

Foonly challenges DEC 
patents with emulator 

Imagine a three-year-old compa­
ny working out of two rooms in a 
converted school building taking on 
a foe like Digital Equipment Corp., 
which is approaching the $2 billion 
mark. That's exactly what Foonly, 
Inc., is doing. The Mountain View, 
Calif., company has introduced its 
model F2, a machine that emulat es 
the PDP-10, now the DECsystem 10. 

And DEC says that the F2 violates 
its patents. 

No lawsuits have been filed, but 
the companies have exchanged 
several letters. The best way to 
characterize the situation at this 
point, says a DEC source, is as "a 
gentlemen's dialogue." 

According to Foonly's general 
manager Jay Lowe, DEC claims that 
the F2 violates 96 patents for the 
PDP-10, DEC's first mainframe-sized 
machine. Its architecture is the 
basis for the DECSystem-10 and - 20 
families. A DEC company spokesman 
indicates that DEC has various 
patents on the DECSystem-10 and 
has brought these to Foonly's 
attention. 

Foonly, says Lowe, claims the 
patents are vague, and the points in 
question-the PDP-10 byte-level 
instructions-have been made 
public in DEC's technical literature. 
Further, Lowe claims that the F2 
does not use any DEC bus-the 
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''Wow, you Kierulff guys 
will go through just about anything 

to deliver ADDS terminals 
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on schedule!'' 
At Kierulff, our mission is to 
deliYer ADDS terminals 
~·here you want them, when 

he T 

Things are getting tough and time is 
running out. You've been ordered to 
secure a top-of-the-line terminal for 
your system-one that's versatile , with 
lots of features-and they haven 't 
given you much time to do it. Normal 
OEM delivery times are out of the 
question. You need help and you need 
it now. 
Si, I Si.p 111h 

The ADDS dlw""I 20 delivers a lot of 
features you simply won't find on most 
low cost terminals. For example, in the 
"print transparent" mode, you can pass 
the data stream directly through to 
your printer without display or action 
by the terminal itself. Plus, the 
character set for any of the six Western 
European languages is operator 
selectable. Instantly. 

The l'll"f!""I 25 does all that and adds 
the convenience of a separate numeric 

keypad to speed data entry and cursor 
movement. And both give you a 
choice of dark characters on a light 
background or the reverse. 

ht Sman :\I IH 

The l'flw,,,,/ 30, 40 and 60 give you 
everything you'd expect in a smart 
terminal-and some things you 
wouldn't: like a separate "terminal 
status" line, visual highlighting, line 
drawing symbols and editing functions. 
And both the economical lfl"fll!11/ JO and 
top-of-the-line l'llwml 60 ofler you the 
added flexibility of a buffered display. 

ADDS has also just introduced a 
complete new line of terminals-the 
25/ 1500, 25/ 120 and the 40/ VT-that 
fully emulates the CRTs produced by 
other major firms. 

en h cour. on syste1'1 · 
disu t o 

Kierulff stocks the entire line of 
ADDS lilRr11I terminals and can provide 
immediate, off-the-shelf delivery. We 
have a computerized inventory system 
that gives us instantaneous information 
on the stock in every one of our bases 
across the country, so when we give 
you a delivery date, you can bank on it. 
And we're right on target in other ways 
too. We offer a wide selection, line of 
credit, knowledgeable sales personnel 
and competitive prices. 

Kierulff-we're no fly-by-night outfit! 

~· 1s a registered trademark of Apphed D111ual Data Sys1ems Inc: 

lllKI KIERULFF 

e're Determined. 
lloston. MA ((il7 ) 935-5134 ChicaKo. IL (:ll2) 640-0200 Demer, CO (303) 371-6500 
Florida (813) 576-1966 Los Angeles . CA (21'.l) 725-0325 Milwaukee. WI (414 ) 784-8 160 
Minnesota (612) h35-.f3H8 New Jersey (201) 57i>-6750 Orange County, CA (714 ) 731-5711 
Pa lo Alto. CA ( 115) 968-6292 Phoenix, AZ (602) 243-•llOI Portland, OR (503) 641-9150 
Salt Lake. l 'T (801) 97:!-6913 San lliego, CA (714) 278-2112 Seattle. WA (206) 575-4420 

I. Tl I 11 I 
CAL IFO l!NIA, Compton !213) 774-7364 , 2301 E. Del Amo Blvd . 90220 
TWX : 910-346-6;!19, Out<i<l e LA Area (800) 421-2250 
NEW YORK, llauppauge, LI (516) 2n-8IOO, 330 Mot or Parkway 11787 
Telex 1432:333 
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MASSBUS in this case. Instead, the 
machine uses Foonly's F-bus. 
Because the system is microcoded, 
the F-bus "lets us take any DEC 1/0 

processor and make it do anything 
we want it to do," says Lowe. This 
overcomes the problems of DEC 
software recognizing non-DEC 
peripherals, for instance. "If we 
thought we have infringed DEC's 
patents, we'd be crazy to be doing 
what we're doing," Lowe says. 

That sentiment seems to have 
affected Foonly's customers, who so 
far have purchased 11 machines. 
Lowe says that Foonly has 16 more 
on order, with one headed for the 
National University of Mexico in 
Mexico City. 

Foonly's largest customer is 
Tymshare, Inc., a Cupertino, Calif., 
timesharing firm. Tymshare has 
purchased seven F2s, says Lowe, 
and another one is in the final stages 
of manufacturing. A source at 
Tymshare confirms that and says 
the company is using the Foonly 
machines for research and develop­
ment on Augment, a timeshared 
office automation system. However, 
the source points out that Tymshare 
is not running any DEC software on 
the F2s, and that the F2s "happen 
to be hardware that suits our 
current development efforts." 
Tymshare may order more F2s, the 
source continues, "but it all depends 
on how well the R & D goes." He 
sees no problem for Tymshare 
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regarding possible patent violations 
by Foonly. 

The F2 is the result of Foonly's 
first project. Founded as a 
hardware consulting firm, Foonly 
was contracted by Information 
International, Inc., Los Angeles, to 
develop a PDP-10 emulator that was 
three to four times faster than DEC's 
machine, and that could be used in a 
photocomposing application. The 
first system was called the Fl. 

The F2 is a microprogrammed 
machine that can emulate any 
processor in the DECSystem-10 or 
• 20 line. According to Lowe, the F2 
can execute the PDP-10 instruction 
set with a speed equal to that of the 
DECSystem-20/2, but at a consider­
able savings. 

For less than $100,ooo, says 
Lowe, a customer can get a basic F2 
system consisting of a processor, 
256K words of 36-bit MOS error­
correcting memory, a 160M-byte 
Winchester-disk drive, a 120-ips 
tape drive, 16 terminal ports and 
system software. The F2 runs 
TENEX, an operating system 
developed about 10 years ago by 
Bolt, Beranek and Newman for the 
u.s. Defense Department's ARPA· 
NET. Foonly claims that TENEX will 
run most TOPS-20 applications 
programs with few changes. A 
TOPS·20 compatibility package is 
available. 

Foonly is targeting F2s primarily 
at the research, scientific and 

educational timesharing markets, 
says Lowe. The PDP·lO has already 
made its mark in that market, but 
targeted users are ready for a more 
powerful machine like the F2. "The 
PDP-10 is an old architecture," says 
Lowe, "but there's a lot of very fine 
software out there." He says the 
company's challenge is to ensure a 
large enough market for the F2. 

But the market is still small. 
According to DEC sources, about 
1500 DECSystem-1os have been sold 
since its introduction 10 years ago. 
Lowe says Foonly would like to get 
10 to 20 percent of that market, or 
"a couple of hundred systems." 

The rumor that DEC plans to leave 
the mainframe business is probably 
affecting Foonly's market penetra­
tion. DEC denies the rumor. But 
Lowe asserts that within the next 
18 months., DEC will introduce the 
"last PDP·lO, the DECSystern-20/so." 

DEC wants to downplay the issue 
and hopes, "to work something out," 
according to a company source. But 
one industry insider wonders why 
Foonly decided to emulate the 
DECSystem-10. "Of all DEC hard­
ware, you would think they would 
pick something better," he says. 

Nevertheless, Foonly is encour­
aged by F2 sales, and expects to 
annou~ce at least two more 
products during the coming year­
both DEC emulators. One will be 
aimed at the small systems market. 

-Larry Lettieri 

LEGAL HASSLES DON'T SLOW FOONLY 

Activity at Foonly, Inc., hasn't 
slowed even with the threat of a 
confrontation with Digital Equipment 
Corp. The two companies are still 
corresponding, but that hasn't kept 
the Mountain View, Calif., company 
from taking orders for two of its 
newest machines-the F4 and the 
PS-which it expects to deliver in six 
months. 

The F4 is twice as powerful as the 
company's flagship F2, says sales 
manager Jay Lowe, and delivers 
about 70 percent of the performance 
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of a oecsystem 1 oleo or 20/eo. An 
instruction pre-fetching routine makes 
this performance possible, he says. 
This routine effectively brings the 
speed of the system's processor 
closer to the speed of its memory. An 
F5 processor Is priced at $86,000, 
says Lowe, and a typical FS 
system-similar to an F2 
configuration-will sell for about 
$180,000. 

The FS is a oecsystem 20120-
compatible machine for one to four 
users, which, says Lowe, "brings 

powerful POP·1 o software Into the 
world of single-user, under·$5o,ooo 
systems." Since the TENEX operating 
system emulation code has yet to be 
completed, Lowe is reluctant to give 
performance figures. but he thinks the 
F5 will deliver eo to 10 percent of the 
performance of its oecsystem 
counterpart. A one-user F5 will sell for 
$35,ooo. A fully loaded single-user 
FS-color graphics, packet-switching 
Interface and memory-will sell for 
sso,ooo, which Is also the price of a 
"no-frills" four-user system. 
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Family of video displays 
aimed at distributors, OEMs 

Reflecting a decision to expand 
the market for its line of video 
display terminals, Soroc Technolo­
gy, Inc., has introduced two 
"moderately smart" devices tar­
geted at both distributors and 
OEMS. 

Available as the IQ 130 (for OEMS) 
and the IQ 135 (for peripheral and 
industrial distributors), the two 
terminals are based on zso 
microprocessors and were devel­
oped in part to deal with two 
problems facing vendors of video 
terminals, one Soroc executive says. 
"First, all the dollars have been 
taken out of this type of hardware," 
says Les Spitzer, director of sales 
and marketing at the five-year-old 
Anaheim, Calif., company. "Termi­
nals simply can't be made any 
cheaper." 

As a result, he adds, terminal 
makers have been forced to increase 
the capabilities of their hardware, 
givmg customers more perfor­
mance, rather than seek ways to cut 
hardware costs further. To do this, 
Soroc, like a number of other 
suppliers, has turned to micro­
processors and applications­
oriented PROM memories. "We offer 
more features than any other 
terminal in this price range," 
Spitzer says, citing built-in word­
processing and text-editing capabili­
ties, as well as reverse video, 
underscoring and blinking features. 

Soroc's new entries are also 
designed to reach an accommoda­
tion between what Spitzer says can 
be conflicts in the two markets the 
company wishes to reach. "OEMS 
don't like to see hardware they sell 
listed in a distributor's catalog," he 
maintains. The reason: OEMs add 
value, pushing up the price of a 
terminal when it's sold to an end 
user. If that end user sees the same 
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Soroc's Les Spitzer, director of sales and 
marketing, says a "moderately smart " 
terminal has all cost dollars squeezed out. 

terminal offered by a distributor at 
a lower price, he may feel that the 
OEM has overcharged him. 

Soroc's solution has been to 
introduce two different terminals. 
As the IQ 130, the new offering 
includes a standard ASCII keyboard 
and a 14-key numeric and special 
character pad. By pressing the 
CTRL key and one of these 14 keys, a 
user can automatically call up a 
number of user-programmable 
functions, such as setting screen 
formats and making special data 
calls. By activating an ESC 
sequence, the user can call up other 
preprogrammed functions, such as 
inserting and deleting lines and 
characters and clearing the screen. 

Soroc plans to make the IQ 135 
version of the terminal more 
attractive to those who buy lower 
quantities, typically the customers 
of peripherals distributors. The 
terminal includes the standard 
alphanumeric and numeric key­
pads, plus an array of 16 keys. Four 
of these keys (like the first four 
CTRL/number combinations on the 
OEM terminal) are user­
programmable. The eight remain-

ing keys above the alphanumeric 
keyboard are used for prepro­
grammed control functions. Four 
keys above the numeric keypad 
handle communications functions 
(print screen, send line, send page 
and send message). That design, 
Spitzer says, makes the 135 as easy 
to use as possible. 

Both terminals will feature an 
RS232 port for printer and 
communications output, and both 
may sport the flip-top corporate 
logo that reflects the origins of the 
company's name. According to one 
source, the name Soroc was 
developed at one of the first board 
meetings of the then-unnamed 
company. The subject ofa name was 
discussed, and one of the co­
founders , drinking a can of Coors, 
took the five letters making up the 
name of the Colorado brewery, 
wrote each down on a separate 
napkin, and switched them around 
until they made some sense. The 
result: Soroc. 

Both terminals will be unveiled 
this month at the Comdex show in 
Las Vegas. Evaluation units will be 
shipped by the end of the fourth 
quarter at $1049 for the IQ 130 and 
$1095 for the 135. Volume prices 
reportedly will be less than $700. 
Production versions of both drives 
are set for the first quarter of 1981. 

-John Trifari 

Britain enters Winchester 
backup market via Perex 

A subsidiary of the British 
Sintrom Group, Reading, England, 
has entered the booming 
Winchester-disk backup market 
with the HD6400 1/4-in. cartridge­
tape drive. The San Jose, Calif. , 
company, Perex, Inc., claims that 
the new drive is plug- and 
media-compatible with Data Elec­
tronics, Inc.'s Series 3400 "Funnel," 
a 17M-byte start-stop device. 

The company delivered 10 OEM 
evaluation units of the drive in 
September, and expects to make 
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ComputerAutomation has just 
what you need to cut a path through 
to your computer solutions. 

You need compatibility? We've got it, with 
software compatibility from SCOUT through 
our 4/ 90. And I/ O compatibility across the 
family, from the 4/ 10 through the 4/ 95. All with 
up to 128K Bytes of directly addressable 
memory. And up to 8 megabytes of physical 
memory for the 4/ 95. 

oll wan so are and evelopment tools . 
We've got all the operating software to get you 
up and running. And our PROTOS system pro­
vides multi-user development support. 

You demand reliability? We've got a track 
record of success in applications as diverse 
as automated bank tellers, aircraft control simu­
lators, blood analyzers, laser welders and 
missile tracking systems. 

Best of all, it's all part of C/\s OEM philo­
sophy that says to protect our profitability, 

-~-~ ~. NAKED MINIL SCOUT, ISOLITE, PROTOS and ComputerAutomahon are trademarks of Computer Automation, Inc. 



we've got to protect yours. 
petitive prices, a hassle-free software policy, 
timely deliveries and the best warranty in 
the business. 

We've got everything you'll need to battle 
your way out of the OEM jungle. 

And the path out begins on the right. 

IP/A\ ComputerAutomation 
\::::!/ \l NAKED MINl@Division 

Where OEM's come first. 
18651 Von Karman, Irvine, California 92664 

MMS 11/80 I 
0 Please call me at 
<-l I 

If you're really in a hurry to 
light your way out, give us a I 
call at (714) 833-8830 X455. 

I Name_________________ I 
I Company ________ Title, _______ I 
I Address. _________ City ______ _ I 
I State Zip Phone I 
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But no matter what the size, they all give you increased sales, 
greater security, and lower costs. 

Choose from the VIP (315K bytes with optional add-ons up to l.2M 
bytes), the Vector 2800 (2M bytes with 91 msec average access ti me), 
or the Vector 3030 (32M bytes with 34 msec average access time). 

Each one gives you more disk speed and capacity than compet­
itive models. So you can offer a less expensive system with more 
capacity than your competition, or one with much greater capacity for 
the same money. 

Our multiple configurations with transportable software do not 
lock you into one level of system. For reliability, Vector builds industry 
standards into each Economy Sized Computer. Standard software and 
components include CP/M2® operating system, Microsoft BASIC-80~ 
S-100 bus, 4 MHz, Z80A processor, RS-232C serial ports. 

Our modular systems use common Vector 3 mainframes, boards, 
and printers. They save you time and money on inventory, service, 
staff, and training. Software transportability from one system to the 
next eliminates the cost of s· d TM 

rewriting or converting Economy 1ze Computers 
software and data. Our now come in small, 
advanced software develop- medium and large. 
ment tools reduce de-
velopment time dra­
matically. And since 
we have such a wide 
range of models, we help 
you make more sales. 

All this goes to 
prove one thing. 

That is, no mat­
ter what size system 
you're building, an 
Economy Sized Com­
puter can be a big help. 

For more infor­
mation, write Vector, 
31364 Via Colinas, West­
lake Village, CA 91362. 
Or cal I 213/991-2302. 
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V...Clo:I 
Economy Sized Computers™ 
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first volume deliveries by Decem­
ber, says Perex president David 
Sear. He says that all HD6400s will 
be manufactured initially in the 
U.K., and u.s. production should 
begin by mid-1981. Perex's U.K. 

parent, Perex, Ltd., has been 
manufacturing cartridge-tape 
drives for the data-logging industry 
for nearly six years and decided a 
year ago to enter the Winchester­
backup business, Sear says. 

Perex will find itself competing 
with Qantex Inc., for DEi's 
business. The Hauppauge, N. Y., 

company claims its model 400 
cartridge drive is also compatible 

Perex plans to start volume deliveries of its 
V..-in. cartridge-tape drive by December. 

with DEi's Funnel. The HD6400 is a 
6400-bpi, 17M-byte device that uses 
a standard 1/2-in. cartridge from 3M 
Co. The file-oriented drive uses a 
three-gap, four-track head manufac­
tured by DRH, Ltd., England. Sear 
says the HD6400 rivals the DEi drive 
in both performance and price. 
Including read/write electronics, 
the drive sells for $1900, with OEM 
discounts available. Interface and 
controller cards are optional. When 
U.S. production is under way, 
pricing will be reevaluated Sear 
says. 

DEi's reaction to Perex's price/ 
performance claims are summed up 
by the San Diego, Calif., company's 
vice president for marketing, Sam 
Thompson. "Assuming their per­
formance specifications are correct," 
he says, "we view their entry as a 
positive point. It confirms that 
there is a sizable market for such 
products, and it also confirms that 
DEi has set the standard." 

- Larry Lettieri 
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MINI BITS 

READER'S DIGEST ACQUIRES THE SOURCE 

Source Telecomputing, Inc., the personal telecomputing pioneer, gained 
powerful financial backing in Spetember when it was acquired by The 
Reader's Digest Association, Inc. STC, which operates the Source, the first 
telecomputing service aimed at individuals for personal use, is expected to 
receive a much-needed infusion of expansion capital from its new owner. 
"The acquisition will allow us to add data bases and services that we couldn 't 
offer previously because of our limited resources, " says Jack Taub, chairman 
and CEO of the Mclean, Va., firm. Inaugurated last year, the Source enables 
its 1000 subscribers to access news, financial data, airline schedules and 
other information via remote terminals. Although STC now becomes a 
Reader's Digest subsidiary, it will remain in Mclean and will operate "fairly 
independently," Taub says. 

OATAPRO RESEARCH, DATA RESOURCES JOIN FORCES 

Datapro Research Corp. and Data Resources, Inc. , both McGraw-Hill 
companies, have entered a joint project to provide on-line information at 
subscriber sites, including prices and specifications of office and data­
processing equipment. Datapro will contribute its library of product reports to 
the project, while ORI will provide an international on-line telecommunications 
network, computers and applications systems. Although some industry 
sources have questioned the need for comparatively expensive on-line rather 
than printed information, Auerbach Publishers, Inc., announced an on-line 
pricing service earlier this year (MMS, July, p. 61 ). GML, Lexington, Mass., 
which already has an in-house, on-line data base, is also examining the 
possibility of allowing outside access by subscribers to a data base. However, 
a company source says that approach is not yet proven in the field . Pricing, 
availability and service information for the Datapro/DRI offering are not yet 
available. 

DATAPOINT RELEASES AIM TO BUSINESS CUSTOMERS 

For more than a year, Datapoint Corp. has been shipping a file access 
software package, called AIM , with its office-information and communications­
management systems. Now the San Antonio, Texas, computer firm has 
decided to make AIM available on its business systems as well. Jonathan 
Schmidt, Datapoint's director of advanced planning, says AIM can significantly 
reduce programming time because, unlike other access techniques, it does 
not require the use of predefined keys to find information in a file. Instead, a 
user can employ the contents of any record field as a file-search key, and 
each record can have as many as 64 fields. In addition, Schmidt says, AIM 
consumes less disk space than other file-access methods because it requires 
only one index per data file and does not use pointers to link data records. AIM 
is available to Datapoint's business customers as part of DATASHARE 6 , the 
latest version of the company's business timesharing system. 

ETHERNET TRIUMVIRATE RELEASES LOCAL NETWORK SPECS 

Fulfilling a promise made last May, the three sponsors of the Ethernet local 
area network standard have released design specifications for the standard 
(MMS, July, p. 17). In addition, Xerox Corp., the original developer of Ethernet, 
has announced a licensing policy intended to promote its use by other 
companies. Xerox will make the basic Ethernet patent available for a $1 ooo 
one-time payment. Xerox says the license will cover all present and future 
Ethernet products developed by the licensed companies. Licensing 
information may be obtained from the manager of licensing, Xerox Corp., 
Stamford, Conn. 06904. Copies of the Ethernet specifications may be 
obtained from the Ethernet literature departments of any of the three 
sponsoring companies: Digital Equipment Corp., 1925 Andover St., 
Tewksbury, Mass. 01876 ; Intel Corp., 3065 Bowers Ave., Santa Clara, Calif. 
95051; Xerox Corp., 3333 Coyote Hill Rd., Palo Alto, Calif. 94304. 
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You already know how fast, 
how powerful, how advanced the 
AmZ8000 is. You know it's better. 

Well, now Advanced Micro 
Devices offers you all this capa­
bility and more in a 16~bit 
Supercomponent. 

Announcing the AmZSOOO 
single· board computer. 
It's called the An196/ 4116 

Monoboard. It's Multibus~ and 
iSBC80 compatible. It's easier to 

• program, more 
flexible, and 

..._ _ faster than 
· . any other 

\ single-

The fastest way 
to catch the bus. 

24 MINI-MICRO SYSTEMS/November 1980 



board computer you can buy. 
The An196/ 4116 lets you do a 

whole lot more in a whole lot less 
time. More data acquisition, more 
data manipulation, inore number 
crunching, more anything. 

What about support? No 
problem. We've got plenty of soft­
ware and a whole family of 16-bit 
peripheral boards. 

And if you're worried about 
reliability, don't be. We burn in 
every Am96/4116 to make doubly 
sure it's reliable and ready to go. 

What's so super 
about Supercomponents! 

The Am96/4116 is the newest 
member of our Supercomponent 
family. 

Supercomponents are 
LSI-intensive boards built to save 
the serious designer a whole lot 
of time and money. They are chang­
ing the make-or-buy rules. 
Here's why: 

Supercomponents are abso­
lutely state of the art. They are 
designed in like 86-pin compo­
nents and they think like VLSI. 
All are plug-in ready. All are Multi­
bus compatible. And, of course, 
we have a complete family of peri­
pherals, memories, enclosures, 
power supplies, card cages and 
software. 

If you're looking for the 
fastest way to catch the bus, call 
Advanced Micro Devices. 

We've got just the ticket. 

Advanced Micro Devices ~ 
901 Thompson Place, Sunnyvale, CA 94086 · (408) 732-2400 ext. 2400 

Right From The Start. 

CIRCLE NO. 14 ON INQUIRY CARD 'Multibus Is o registered 11cdemark of Intel Corporation. 
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Xerox 5700 combines 
laser, digital technologies 

A multifunctional system from 
Xerox Corp. that seems to be as 
much a computer as it is a copier 
and printer is regarded by its 
developers as "the next logical step 
for the management of information 
and office automation." That's what 
Robert V. Adams, president of 
Xerox's Printing Systems Division, 
El Segundo, Calif., says of the 
model 5700 electronic printing 
system. The 5700 employs a 16-bit 
microprocessor that can intermix 
fixed and variable data to perform 
printing, copying and communica­
tions functions. 

Deliveries of the 5700, which is 
intended for word-processing and 
office applications, will begin in 
selected cities next month. 

It is said to print as much as 40 
times faster than typical word­
processing printers and can send or 
receive a page of text in 3 sec. 
Resolution is 90,000 dots per sq. in., 
which the company claims is 

comparable to offset-printing quali­
ty. Additionally, the 5700 will offer 
an interface that enables it to be 
used with Xerox's Ethernet local 
data-communications network 
(MMS, July, p. 17.) 

The system is housed in two 
separate units. One contains the 
digital processor, 18M bytes of 
hard-disk storage, a system 
diskette station used for diskette or 
magnetic media input from a word 
processor, a controller for the touch 
screen (see "Incorporating touch 
technology,'' p. 26 ), and the 
touch-control screen itself, which 
serves as a function control panel 
and is mounted on top of the unit. 
Two disks are available: an internal 
unit with 28M bytes of unformatted 
information, and one for media 
exchange. Communications input is 
via an RS232C interface, operating 
at data rates as high as 9600 baud, 
which can access other 5700s or 
operate under IBM 2770 communica-

The Xerox 5700 printing system consists of two separate units: the touch screen and 
controller (left) and the printing system. 
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tions protocol. The input also 
provides linkage for as many as 
eight Xerox 850 word processors. 

The second unit contains imaging, 
printing, and output trays. The 
copier imaging device can reproduce 
two-sided copies and interleave 
copies with word processor text 
pages. 

The printer can produce 200 font 
styles and sizes ranging from 6 to 24 
points. An internal 16-bit micro­
processor, developed by Xerox, 
controls a laser scanner that 
produces 90,000 dots per sq. in. 
Signatures, line drawings, graphics 
and numbers can be printed at high 
resolution because placement of 
each dot is controlled. However, 
nonstandard print, such as logos 
and signatures, must be digitized at 
Xerox. 

"The 5700 makes use of Xerox's 
best talents in reproduction and 
reprographics,'' says Amy Wohl, a 
principal at Advanced Office 
Concepts Corp., Bala Cynwyd, Pa., 
an office-automation consulting 
firm. One major problem with the 
5700, Wohl says, is its lack of broad 
interfaces to other word-processing 
equipment in its initial form. The 

INCORPORATING 
TOUCH TECHNOLOGY 

The first commercial application of 
the "touch" technology unveiled late 
last year by Carroll Manufacturing 
Co., Champaign, Ill., (MMS, March, p. 
76) , will be Xerox's recently 
announced model 5700 laser printer. 

The Carroll system is based on a 
matrix of LEDS mounted around the 
frame of a CRT screen. The result is a 
grid of light beams forming hundreds 
of x-v coordinates, or touch points. 
The viewing area is then scanned by 
pulsing the LEDS sequentially and 
detecting at what point the beam has 
been broken by a user's fingertip. 

Xerox is using "touch" on the 
s1oo's CRT control console for a 
number of functions. Carroll Manufac­
turing reportedly has delivered more 
than 1 oo of the touch systems to 
Xerox so far. -John Trifari 
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11 megabytes in a floppy­
sized package Meet the LYNX. A 
sleek, fast and compact Winchester 
disk drive that delivers 11 megabytes of 
removable storage in a drive the same 
size as an eight-inch floppy. The LYNX 
brings a new concept to Winchester 
disk storage-a removable disk drive 
with ten times the storage capacity of a 
floppy disk. 

Now word processing and small 
computer systems can stay small in size 
while providing expanded storage and 
performance. Nothing comes close to 
LYNX as the logical choice for primary 
storage or data back-up. 

To learn more about the LYNX­
"The hard floppy of the '80s" write or 
call today: 

A SUbsldlary of CCT 
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When you need a printout fast and 
there's no time for mistakes or failure, 
you can depend on the Dataproducts 
M-200. It's twice as fast as most other 
serial matrix printers. With reliability 
second to none. 

Yet it's still competitively priced. 

A printhead you can count on. 
We build the M-200's 14-wire head 

to last through at least 300 million 
characters-over two years of typical 
use. In most applications, it will last 
more than 500 million characters. No 
one else has anything like it. 

It can print as many as six copies at 
once. With crisp, easy-to-read type. In 
condensed, standard or expanded 
characters. 

When it's time to replace the head, 
the operator simply snaps the new one 
into place. No service call is necessary. 

At 340 CPS, the M-200Matrix1noves 
even fitster than the boss. 



So easy to own, it practically takes 
care of itself. 

The M-200 requires no scheduled 
maintenance at all. 

It even has an optional status display 
that diagnoses operator faults and helps 
the operator identify other troublespots 
for an engineer. 
A name you can trust. 

Dataproducts is the world's largest 
independent printer manufacturer. For 
18 years, we've built printers for the 

biggest OEMs in the business, putting 
their names on our machines. These 
customers make sure our printers live 
up to some pretty tough standards. 

Now our M-200-and our M-120, a 
180 cps matrix-are available with our 
name on the cabinet. Or with your name. 
30 day delivery. 

Often we can deliver a partial order 
even faster than that. If time is a prob­
lem, give us a call. 
We're here to help. 

We have distributors and sales rep-

resentatives throughout the world. We'd 
love to show you how our printers can 
improve your system. 

Call for more information. Or 
write our Marketing Department at 
6200 Canoga Avenue, Woodland Hills, 
CA 91365. Telephone: (213) 887-8451 

Toll Free-Calif. (800) 272-3900 ext. 201 
Rest of U.S. (800) 423-2915 ext. 201 
European Marketing Headquarters: 
Neu Isenburg (Frankfurt), West Germany 
Tel: 06102 3201 





5700 can be interfaced to the Xerox 
850 and 860 word processors and the 
IBM System/6. But its strongest 
competitor, the IBM 6670 informa­
tion distributor, can interface to 
other systems, including Wang 
systems. 

"It (the 5700) has some hooks to 
the IBM magnetic-card environ­
ment, but it does not have a clean 
interface into Wang systems," says 
Wohl, adding that Xerox wants to 
take this road also. Xerox's Adams 

-
The 5700's touch screen serves as a control 
panel. A "help" button also is available to 
explain instructions to the operator. 

declines comment on that competi­
tion. The 6670 prints 12 to 36 pages 
per min. , compared to the 5700's 43 
ppm. Further, prices for the 5700 
start at $66,300. That's $8700 less 
than the 6670. 

Judith Hurwitz, a researcher at 
International Data Corp., a Wal­
tham, Mass., market research firm, 
says that the 6670, introduced about 
two years ago, has about 500 units 
installed in end-user sites, and 
about 1500 at IBM. She adds that the 
5700 has some features that the 
6670 lacks, including a touch screen, 
the ability to staple and collate 
copies and the ability to generate 
standard forms electronically. But 
Wohl says that the touch screen, 
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designed to make user interface to 
the 5700 easier, may result in users 
having one more display screen than 
necessary. Currently, there is no 
alternative input to the 5700. 

Wohl and Hurwitz say users have 
expressed an interest in a device 
that can print and copy easily as 
part of their word-processing 
centers. Adams concurs that the 
5700 will be used in operations 
requiring substantial paper manipu­
lation. Such applications include 

institutional banks, insurance com­
panies and large law firms. 

The 5700's use for electronic mail 
is also a strong point. Messages and 
documents can be sent between 

' 5700s in different locations. For 
example, a 50-page report could be 
sent from New York to Los Angeles 
in less than 2 min. An alarm feature 
in the 5700 can "awaken" the system 
after office hours to send or receive 
as many as 1000 pages of stored 
information. - Lori Valigra 

Development of high-quality 
dot-matrix printers speeds up 

Despite a relatively amorphous 
and untested market, manufactur­
ers are jumping on the bandwagon 
to develop high-density dot-matrix 
printers. 

Touting the benefits of high 
speed, low cost and essentially 
unlimited character fonts, dot­
matrix printer manufacturers such 
as Okidata Corp., Mount Laurel, 
N.J., and Integral Data Systems, 
Na tick, Mass., intend to sell their 
high-quality products to data­
processing and low-end word­
processing users. However, they 
have not yet received the blessing of 
word-processing manufacturers, 
who question the quality of 
dot-matrix print (see "Breaking 
down the office market barriers," p. 
37). 

That blessing could open a large 
market by offering dot-matrix 
printers as support devices to 
produce reports and rough drafts. 
One industry executive says the 
domestic market for low-end 
printers that cost less than $1500 
could grow from 50,000 units in 1979 
to 450,000 by 1984. 

Companies traditionally not 
dedicated to dot-matrix printers are 
beginning to take a look at that 
technology. Among them are Wang 

Laboratories, Lowell, Mass., and 
Diablo Systems, Inc., Hayward, 
Calif. Diablo-along with Qume 
Corp.-holds 90 percent of the 
market for fully formed, daisy­
wheel printers. 

Many industry participants agree 
that dot-matrix printers will not 
replace fully formed character 
printers in high-quality word­
processing applications. Instead, 
they are aiming their products at 
what one observer calls a broad 
middle segment between high-end 
and "quick-and-dirty" data­
processing output, including mixed 
data- and word-processing tasks, 
electronic mail and quck multiple 
copies of staff reports or internal 

Close-up of IDS 460 prototype print head 
shows two rows of staggered print needles 
used to overlap dots. 
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Introducing the terminal 
you've been crying out for. 

Operators who use video display 
terminals all day know what a pain 
in the neck it can be. 

They sometimes experience 
eyestrain, headaches, backaches, 
and irritability. Because they try to 

A tiltable monitor lets you reposition 
the Ergonomic Terminal, so you 
don't have to reposition yourself. You 
can separate the keyboard and 
video display and locate them in any 
position you like. And the control 

adding data space up to a maxi­
mum of 8 pages. 

compensate for visual .....---------------------. 

The Ergonomic Terminal has a 
bright, easy-to-read 1920 character 
display (24 x 80), 128 ASCII char­
acter set, and 16 function keys 
(optionally programmable) that 
store 32 or 64 characters each. problems by assum­

ing awkward body 
positions. 

Meet the Ergonomic 
Terminal TM video dis­
play from Lear Siegler. 
The terminal that makes 
working conditions 
easier on the worker. 

Ergonomics is the 
successful physical 
interaction between 
man and machine. It's 
the reason the Ergo­
nomic Terminal was designed. 
For the most comfortable work 
environment possible and the con­
venience of the operator. 

IT COMES APART 
TO KEEP YOU TOGETHER. 
With the Ergonomic Terminal 

ADM-42, you get a large, non-glare 
15" screen to cut down on sore 
eyes, tearing, and blurring. You get 
a high-resolution monitor (7 x 11 dot 
matrix characters) for the sharpest 
picture available.You even have sepa­
rate contrast and brightness controls. 

Modular design allows 
remote positioning of 
terminal control unit 

Conveniently 

12.s0 Tiltable monitor 

I 
Non-glare viewing surface 

Detachable keyboard, 
stepped, sloped keys 

r 
base portion of the terminal can be 
remotely positioned out of the way. 

Farewell, eyestrain. So long, 
backaches. Good-bye, headaches. 

BEAUTY AND BRAINS. 
The ADM-42 isn't just another 

pretty face. It's the smartest terminal 
in its class with full editing capabili­
ties, a full array of visual attributes, 
flexibility of format, security, inter· 
face, and transmission. Not to men­
tion four-page display as standard 
equipment. With an optional 
extended memory capable of 

It also comes with a 25th line 
established and reserved for status 
indicators and messages of up to 
78 characters. 

As if all this isn't enough, the 
ADM-42 comes with options. Galore. 

So if you think the terminal you're 
using now is a real eyesore, consider 
the Ergonomic ADM-42. 

It just may put optometrists and 
aspirin makers out of business. 

Lear Siegler, Inc., Data Products 
Division, 714 North Brookhurst 
Street, Anaheim, CA 92803. 800/ 
854-3805. In California 714/ 
774-1010, TWX 910-591-1157, Telex 
65-5444. Regional Sales Offices: 
San Francisco 408/263-0506 • 
Los Angeles 213/454-9941 • 
Chicago 312/279-5250 • Houston 
713/780-2585 • Philadelphia 
215/245-1520 • New York 212/ 
594-6762 • Boston 617 I 423-1510 • 
Washington, D. C. 301/ 459-1826 • 
England (04867) 80666. 

·~LEAR SIEGLER, INC. 
..... DATA PRODUCTS DIVISION 

High resolution 
monitor with 
optional monitor 
stand 

accessible baud rate -----:jff----­
and format switches 

Detachable keyboard 
with 16 function keys 
and numeric keypad 

Adjustable contrast 
and brightness controls 

The Ergonomic Terminal'" from LSI. 
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Teach it to talk back. The SLC-1 Time 
Machine replies instantly to requests from 
your computer. It automatically tells it the 
date and time, enters log-in codes, gives 
any responses you specify. No changes are 
required in your operating system. Simply 
install it in the RS-232 or 20mA current 
loop serial link that connects your com­
puter and terminal. 

No more operator response errors. 
No more delays. Now you can automat­
ically re-boot your system after power 
failure. 

Whether you use your computer for 
business, research, or process control, the 
Time Machine will save you money. In 
fact, the first time it pre-
vents a human error, it 
will more than pay for 
itself. 

The Time Ma­
chine doesn't interfere 

with your computer's operation. It steps in 
and responds only when it sees the key 
phrases you have specified. And because 
it's battery-supported, it never misses a 
beat or a bit. 

The Time Machine comes with a 
built-in bonus: it is also an independent 
microprocessor system. Its 1,000 bytes of 
RAM (expandable to 12K) lets you use it 
in the off-line mode to free your computer 
for other tasks. Applications support is 
available, including a growing 6502 ma­
chine language software library. 

The single quantity price is only 
$640. Ten-digit display option, $190. For 
more information or literature on the SLC-1 

Time Machine, contact 
Digital Pathways, Inc., 

1260 L' Avenida, 
Mountain View, Cali­
fornia 94043, or phone 
(415) 969-7600. 

GET INTO THE TIME MACHINE. 

DIGITAL PATHWAYS 
CIRCLE NO. 19 ON INQUIRY CARD 
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documentation. The trade-off of 
lower-quality for dot-matrix print is 
offset by an average printer price of 
$1000 and speeds of 100 to 200 cps, 
compared with $2500 or more and 30 

to 55 cps for fully formed character 
printers. About 10 high-density 
matrix printers were shown at this 
year's National Computer Confer­
ence, and they will open the door for 
more at next year's show. Three 
major approaches to high-density 
printing are multiple pass of the 
print head, multiple pins or needles 
in the print head and/or staggered­
pin print heads. The most notable 
products seemed to be the Integral 
Data Systems IDS 460, the Okidata 
Microline 8300 and two Siemens 
printers. 

The IDS 460 incorporates two 
rows of staggered pins, one with 
five and one with four pins, to 
overlap dots and create a fuller dot 

Mi•i·Mi1r1 W1rld 

image . The printer operates 
bidirectionally at 150 cps in a 
proportional-spacing mode and at 
110 cps in a monospaced mode. 
Price is $1295. 

"We're betting on it (high-density 
printing) as a viable technology for 
the next five years," says Peter 
Eisenhauer, director of marketing 
at IDS. He adds that the company 
that comes closest to providing good 
print quality, performance and 
price in one package will be the 
winner in the lower-cost printer 
market. 

Although Eisenhauer says there 
is a significant long-range applica­
tion in word processing, he realizes 
that users in "true" word­
processing environments will de­
mand letter-quality print. "If word 
processing were the only opportuni­
ty in the market, then IDS would be 
ill-advised to pursue it," he says. 

ms was scheduled to begin 
shipping some of its several 
thousand backlogged productis in 
August. The initial application for 
the IDS 460 is current dot-matrix­
printer users who will buy better 
print quality at a comparable 
price/performance ratio. 

Eisenhauer realizes IDS will sell 
to its own customers to some 
extent, but says, "I'd rather sell 
into our own base than have 
someone else do it. That's what 
innovation is all about." 

As the demand for better print 
quality grows, Eisenhauer says IDS 

will improve its product to meet 
those requirements. He says the 
company's best efforts should be in 
print-head design, and the company 
is examining other approaches, 
including multipins. IDS will also 
add more graphics software. 

Okidata showed a prototype 

The fast, efficient cut sheet 
Sp r in t 5 D a ta Te rm in a 1. Th e Sp 
blems by automatically inserti 
from your terminal. An accurat 
for more productive tasks. 

This print sample Is for your use 
text. Except for the font <typeface> us 
this page Is Identical. One of the pa1 
l 0/4 typeface which is a l O point. 4 p 
Inch. The Messenger family of typeface 
font used on this page Is Helvesan lC 
based on the Helvetica family of typefac 

Oume Sprint 5 (daisywheel) 

!"#$%&'()*+,-./0123456789:; 
@ABCDEFGHIJKLMNOPQRSTUVWXYZ( 
'abcdefghijklmnopqrstuvwxyz< 

! ""# $%&"' ( ) "*-+-,. -
@ABCDEFGrII JKLI."" 

Florida Data BNY 

characters of the oo s s i b! e 25 6: 

23456789:;<=>?fABCOEFGHIJKLMNO 
abcdefgh1 j klmnop qrs tu vwx yzao UPI * 
o! cs\ 1ir QJo>±:::.lll (,)· n .1 ... • 

Siemens 2503-225 

Sanders Media 12/7 

- Long life cartldge ribbon system 

Prove :n. Rel.ia.bility 
- Automated manuf ;iclunng and test p 
- S1nqle board electronics 
- Operational factory burn-in procedt 
- Tens of thousands of J 05 printers i 

Integral Data Systems Model 460 

: to say that Japan is smaller t 

province than to point out tbat 

again the size of the United Kingc 

Epson America MX Series (2-pass) 

Print sample chart, comparing quality of high-density matrix printers, is from "Printout" by Datek of New England. 
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ng for DI 
for your D•C PD 
LSl·tl, or VAX tt/7 

_(____ I 

Don't Get Lost in the Maze. 
BRAEGEN can help you find your way. We offer you: 

DEC COMPATIBILITY AND MORE ... 
Now you have a choice of six fully software/hard­

ware compatible disk subsystems that provide 
higher storage capacities (up to 256 Megabytes per 
drive), higher throughput (1 .209 Megabytes/sec 
transfer rate), and several features not available on 
some other systems ie: automatic disk format; 
automatic bootstrap; data checksum, automatic self­
test, and more. 
OUR OWN NATIONWIDE SERVICE ... 

Now you can count on fast, local service by more 
than 275 factory-trained technicians in more than 55 
service centers across the country (more locations 
are planned). Each center is staffed by Braegen 
personnel who are thoroughly familiar with your 
peripheral . 

A QUALITY PRODUCT AT A 
DEFINITE PRICE ADVANTAGE ... 

Compare our product line to that 
of DEC. You'll soon discover that 
feature-for-feature and value-for­
v~ue, BRAEGEN is your be~ 
cost/performance choice. And we 
come through for you with FAST 

DELIVERY and a unique 1 year warranty. 

A UNIQUE TRADE·IN POLICY ... 
We offer you an alternative to expensive growth. 

Our unique trade-in policy allows you to upgrade 
your system at a fraction of the usual cost. We'll 
give you fair market value for your DEC disk drive 
as a credit toward reducing the overall cost of your 
system expansion. 

LET BRAEGEN BE YOUR SINGLE SOURCE 
FOR ALL DEC·COMPATIBLE PERIPHERALS ... 

Only BRAEGEN can offer you a full line of Disk 
Subsystems, Magnetic Tape Subsystems, Add-in 
RAM Memory boards, VT-100 Emulating Display 
Terminals, and Line Printers to help you get the 
most out of your DEC system. And all of our 

products come complete with pre-installation 
site survey, installation, training, 

and documentation. 

Let us help you through the 
maze ... and show you true 

cost/performance in Disk Storage. 
Call your local BRAEGEN Sales 

Office listed below . 

• BRr:lEGEn 
CENTRAL REGIONAL OFFICE: (312) 692·2250 Overland Park, KS (913) 262·5053 I Southfield, Ml (313) 569·3269 I Bloomington, MN (612) 831·5007 I 
Cleveland, OH (216) 362· 1555 EASTERN REGIONAL OFFICE: (617) 890·4890 North Cross, GA (404) 449·0846 I Union, New Jersey (201) 687· 7150 I 

New York, NY (2 12) 682· 7451 I Bala Cynwyd, PA (215) 667· 1740 I McLean, VA (703) 442·8508 WESTERN REGIONAL OFFICE: (408) 496·6578 Anaheim, 
CA (7 14) 632·7232 I Los Angeles, CA (213) 644 ·2292 I San Francisco, CA (415) 495·89 73 I Denver, CO (303) 340· 1062 I Bellevue, WA (206) 747·9321 
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high-density matrix printer at NCC, 

claiming it produces the same 
quality as a Diablo or Qume printer 
at a 20- to 30-percent lower price. 
Called the Microline 8300, it 
consists of a 22-wire multipin 
matrix print head with two rows of 
staggered pins. It prints 40 cps 
unidirectionally and will be priced 
at about $1200 in OEM quantities. 
The production model, which is 
scheduled for introduction in the 
first quarter of 1981, is expected to 
be bidirectional and will print 
alin'lst twice as fast as the 
unidirectional model. ms's Eisen­
hauer says the 8300's speed must be 
increased, but bidirectional printers 
require a better design to avoid 
character-and dot-alignment prob­
lems. 

Jacob Powell, Okidata's vice 
president of marketing, says the 
company can sell the 8300 to 
"anyone using a Qume printer." The 
company surveyed 121 NCC attend­
ees regarding the quality of the 
8300. Almost 70 percent of those 
polled rated it close to or 
comparable to fully formed print­
ers. 

Powell adds that IBM has helped 

Mi•i·Mi1r1 Warld 

pave the way for Okidata's 
ambitions in the word-processing 
market. He says that the 8300's 
quality is as good as that of the IBM 

ink-jet printer. Even so, Powell has 
not yet tried to sell the 8300 to 
word-processor manufacturers. 

Another multipin or multiwire 
head design was shown in two 

printer models from Siemens. The 
18-wire head, believed to have been 
designed by DH Associates and used 
by at least six other companies in 
various printers, is incorporated in 
two models. The 2503-220 employs 
single- or double-pinfeed tractors, 
and the 2503-225 has automatic­
sheet feeding. Three print-head 

Centronlcs' model 753 employs an N x 9 matrix that can produce as many as 18 dots by 
nine-wire-high characters. 

BREAKING DOWN THE OFFICE MARKET BARRIERS 

The market for high-quality dot­
matrix printers is not well-defined, 
some market observers claim, but it 
will become clearer when word­
processing vendors make a commit­
ment to that technology. 

"There has not been much 
evaluation of what quality is or is not 
acceptable by word-processing 
users," says Edward Webster, editor 
of Printout newsletter. Support from 
those already in the word-processing 
arena will probably help to usher in 
the technology more quickly. That 
support will come from word­
processing manufacturers, software 
houses and daisy-wheel printer 
manufacturers. 

Wang Laboratories, Lowell, Mass., 
offers a matrix printer, the 5520, as a 
draft-quality printer for word­
processing systems. Focusing on the 
end user, the company intends to take 
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a different marketing tack from that of 
dot-matrix printer manufacturers. It 
will supply a high-quality matrix printer 
that will serve as a substitute to 
daisy-wheel printers, not as a backup, 
according to Fred Wang, vice 
president of marketing, planning and 
development. Wang says the benefits 
of dot-matrix printers are graphics and 
electronically handled fonts that can 
produce multiple languages, various 
sizes of characters and scientific 
formulas. 

He says the new Wang matrix 
printer will incorporate the 5520's 
staggered print head, which has two 
rows of five and four pins each, and 
will be triple pass. Scheduled for 
production in a year, the printer will 
sell for about $1700 {$4000 to $5000 
end user), and print at 45 to 50 cps. 

Wang says the printers will be used 
in large word-processing systems that 

include eight work stations and two to 
three printers. The company is also 
evaluating an 1 a-pin head printer for 
lower-quality print. 

Software houses are another 
stumbling block, according to Peter 
Eisenhauer, director of marketing at 
Integral Data Systems. "In some 
cases the printer is too capable. 
Existing character printers are dumb 
printers. So 10s must get software 
houses used to having software in the 
printer, which saves on software in 
the system." 

Daisy-wheel printer manufacturers 
are also evaluating high-density 
matrix printers. "There is a niche for 
that product in the market, and it will 
provide some competition to the daisy 
wheel," according to Rigdon Currie, 
vice president of field operations at 
Diablo Systems, Inc. 
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VARIAC® 
Voltage Regulators and Autotranaformers 

The 
Naine 
Says 
ltAll 

VARIABLE 
AUTOTRANSFORMERS 

Just as there's only one name - Variac" 
that's a synonym for Voltage Regulator 
quality, there's only one complete line of 
Variable Autotransformers you should 
specify - Variac, of course. In 120V to 
480V ranges, single and 3-phase models; 
manual and/or motor driven. Overloadable, 
they generate voltage output from O to line 
or above line efficiently and accurately, 
regardless of load size or power factors. 
Choose from 700 standard models with 
1,000 custom variations to "spec". Send 
for Technipower's Variac" Autotransform­
ers and Voltage Regulator catalogs. 

Backed by One Year Warranty. 

Techn lpower, A Penril Company, is also a prime 
manufacturer of "Mil-Qual" , encapsulated and 
open frame modular power sources. 

High Reliability Power Conversion 

TECHNIPOWER 
A ,,.... COMPANY 

P. 0. Box 222 Commerce Park, Danbury, Conn. 06810 
Tel: (203) 748-7001 TWX: 710-456-9280 

CIRCLE NO. 21 ON INQUIRY CARD 

38 

llli11i·llli1r1 Warld 

options are available with the 2503 

models: 9 x 7 characterg at 250 cps, 
9 x 9 characters at 160 cps and 
"text-quality" 18 x 18 characters at 
100 cps. According to one source, 
the printer is quieter than 
daisy-wheel printers; it is rated at 
60 dBA when operating alone and 70 

dBA when operating with mulitple 
printers. 

These contenders must be seen in 
perspective. Future models and one 
existing model should also be 
considered. A new printer from 
Florida Data Corp. will use a 
multipass approach. Centronics 
Data Computer Corp. is also 
planning a new printer, but its 
approach is not known. 

The Media 12/7 from Sanders 
Technology Systems, Inc., is a 
quality-setting printer and one of 
the first to use multipass technolo­
gy. It is believed to offer the closest 
quality to that of daisy-wheel 
printers. But the Media 12/7 has not 
gained market acceptance because 
it has difficult interfacing require­
ments and manufacturing problems. 
Further, it seems to offer no clear 
price or performance advantage. 

But the Media 12/7 proved one 
point, says James Adkisson , 
president of Florida Data, Mel­
bourne, Fla. It proved that "matrix 
printers could produce word­
processing quality, but in an 
expensive way." He adds that 
Sanders could have sold more Media 
12/7 printers if it had included an 
interface that was compatible with 
word processors. 

Florida Data sells a two-pass 
printer, the BNY, and the company 
will introduce a higher-quality 
two-pass model next spring, 
Adkisson says. The BNY prints 600 

cps in a 7 x 9 dot matrix, and 300 

cps with two passes in a 16 x 16 

matrix. The product under develop­
ment is an overlap matrix printer 
that does not use tractor feeds and 
solenoid print heads, but instead 
employs a fast print head with 
magnetically stored energy. A few 

of the new printers are now in beta 
test sites. High-quality speed is 150 

cps, and data-processing speed is 
300 lpm, Adkisson says. 

Centronics, which is evaluating 
all three print-head techniques for a 
high-density printer, claims to offer 
two high-quality matrix printers-­
the model 753, which prints at 120 

cps and costs $3070, and the model 
737, which prints at 70 cps and costs 
$995 in end-user quantities. Both 
printers incorporate functions that 
enable clear character impressions. 
The N x 9 matrix enables as many 
as 18 dot positions at nine wires 
high. The model 737 also includes 
proportional spacing. 

Centronics chairman and CEO 

Robert Howard states that he 
wants OEMS to depend on Cen­
tronics for all their needs, and the 
new printer is being built with that 
objective in mind. 

It provides letter quality for use 
in word-processing, text-editing and 
business applications, but it is not a 
daisy-wheel replacement. The 
printer will fill 80 to 90 percent of 
word-processing applications, says 
George Rea, vice president of the 
microcomputer division at 
Centronics. He adds that Cen­
tronics is not convinced that 
staggered pins are the best answer 
to better print quality. 

But probably the fiercest market 
contender to emerge from Cen­
tronics will be the much-awaited 
Quietwriter (MMS, January, p. 35), 

which combines elements of impact 
and non-impact printing, and 
operates like a pen. Digital signals 
are electrostatically transformed 
into analog form via three voice coils 
that control a pen-like stylus. The 
result is quiet operation, but 
disadvantages include low speed­
averaging 16 cps-and a price 
comparable to that of daisy-wheel 
printers. The print speed reported­
ly has been doubled, but Rea would 
not comment except to say 
production will begin in 1981. 

- Lori Valigra 
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AVAILABLE 
TODAY 

PDP11/23 
with RSTS/E 

& Data Management 
® 

• All DEC hardware means DEC 
service.* 

• Includes 192Kb, four port 
multiplexor, cabinet, VT100 
and DEC installation. 

• Choice of 10 or 20 Mbytes on 
two removable disks. 

• Either $33,100 or $36,900 
complete. 
*DEC does not support RSTS/E on the 
PDP 11/23 

Call now. Myron Congdon 
(203) 728-6777 

Specialists in DEC Systems CIRCLE NO. 22 ON INQUIRY CARD 

196 TRUMBULL STREET • HARTFORD, CT. 06103 



IDT SATISFIES 
ALLYOUR 
BASIC DRIVES. 

It 's no wonder so many people tum to IDT for their lf' IBM-
compahble tension arm and 14" cartndge recorder requirements 

Just look at all our standard features : 
• Formatter/ controller embedded in tape drive. 
• Standard controllers for RS-232C, IEEE-488, and Intel Multibus~ 
• Subsystems, hardware and software compatible with DEC, DG, 

HP, Tl, GA, Honeywell, Perkm-Elmer and others. 
• We also offer PBX unattended call recorders, parallel I/O's, 

Wangco/Datum I/O 's and dual buffers. 
The simple fact is, IDT make the finest line of tape dnves available. 

How else can you explain the fact that so many people are getting 
all wrapped in tape today? 
·rrode norne for Intel Corp 

llllHlll 

•

INNCMTIVE 
DATA 
TECHNOLOGY 

WE'VE GOT n AU. 
ON TAPE. 

4060 Morena Blvd. 
San Diego, CA 92117 
(714) 270-3390 
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Ca ll o r wmc for our free catalogue. 

Whitesmiths, Ltd. 
Software for grownups. 
(212) 799-1200 
P.O.B. 1132 Ansonia Station, N.Y., N.Y.10023 

lalendar 

SHOWS & CONFERENCES 

NOVEMBER 

18·20 Information Management Exposition & Con· 
ference for Manufacturing Companies, Chica­
go. Contact: Clapp & Poliak, Inc., 245 Park Ave., 
New York, N.Y. 10017. 

18·21 COMDEX '80, Las Vegas, Nev., sponsored by the 
Interface Group. Contact: Peter B. Young, The 
Interface Group, 160 Speen St., Framingham, 
Mass. 01101, (617) 879-4502. 

20·23 Northeast Business & Home Computer Show, 
Boston. Contact: National Computer Shows, 
P.O. Box 678, Brookline, Mass. 02147, (617) 
524-4547. 

DECEMBER 

1 ·3 Computer Crime Info Conference, Arlington, 
Va., sponsored by The Information Exchange. 
Contact: Gil Merritt, Computer Crime Info., 
1730 North Lynn St., Suite 400, Arlington, Va. 
22209, (703) 521-6209. 

8·1 O National Conference on Public Information 
Systems, Washington, sponsored by the Center 
for Policy Research. Contact: Public Systems 
Conference Manager, 12611 Davan Dr., Silver 
Spring, Md. 20904, (301) 622-0066. 

10 1980 Computer Networking Symposium, 
Gaithersburg, Md., sponsored by the Technical 
Committee on Computer Communications in the 
Institute of Electrical and Electronics Engineers 
(IEEE) Computer Society and the NBS Institute 
for Computer Sciences and Technology. Contact: 
Stan Lichtenstein, u.s. Department of Com­
merce, National Bureau of Standards, Washing­
ton, n.c. 20234, (301) 921-3181. 

11 ·13 Computer & Engineering Job Fair, Los Ange­
les, sponsored by Computer & Engineering Job 
News. Contact: Paul Sullivan, Public Relations 
Director, Computer & Engineering Job Fair, 470 

Boston Post Road, Weston, Mass. 02193, (617) 

899-2702. Other dates and locations available. 

JANUARY 
7·9 Second Annual Western Conference & Expo­

sition, Anaheim, Calif. Contact: Judith H. 
Shreve, Armed Forces Communications and 
Electronics Association, One Skyline Place, 5205 

Leesburg Pike, Suite 300, Falls Church, Va. 
22041, (703) 820-5028. 
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Introducing the 
Sp1i1writer 35000. 

A flflW 30 cps.high-MTBFcharacter 
printer for the won/ processing industry. 

It's here. The new Splnwrlter Model 35000 medium· 
speed solid character printer from NEC. 

The Model 35000 sets new cost-of-ownership stan· 
dards for today's most demanding office printing tasks. 
New design standards. New durability standards. New 
cabinetry standards. While maintaining functional com· 
patlbility with current Splnwrlter models. 

The Model 35000 uses a single circuit-card and 
approximately 60 per cent fewer parts than current Spin· 
writer models. Thus, Its physical size and weight are 
reduced by a third- making it easier to incorporate In 
any office system. And It sets a new Industry durability 
standard: 3000 hours MTBF. 

Add a 30-minute MTTR, 30-million character print 
thimble life, 360,000·character film ribbon and a new eco· 
nomical price, and you attain cost-of-ownership advan· 
tages unparalleled ln character printer history. Operation 
and maintenance are further simplified because the 
Model 35000 requires no factory or field adjustments or 
lubrication. And just three major spare parts are needed 
to support the printer hardware. 

The NEC Splnwriter Model 35000 has an average 
print speed of 30 CPS, handles forms up to 16" wide, and 
uses all existing NEC thimbles, with up to 128-character 

versatility. It also comes with an Industry-standard Inter· 
face, numerous ease-of-use features including an opera· 
tor display panel, and a range of forms handling options 
that Include sheet feeder options, document Inserter, 
forms tractors, bottom feed, and cut-sheet guide with 
sensor. 

The NEC Model 35000 Splnwriter. It's here just when 
you need It most. 

To find out more, call your nearest NEC sales office 
today. 

NEC.Goingllftertheperlectprlntsr. 

NEC 
NEC Information Systems, Inc. 

Head Office : 5 Militia Drive, Lexington, MA 02173, (617) 862·3120 
Eastern Office: 36 Washington Street , Wellesley, MA 02181 , (617) 431·1140 
Central Office: 3400 South Dixie Drive , Dayton, OH 45439, (513) 294·6254 

West Coast Office: 8939 S. Sepulveda Blvd .. Los Angeles, CA 90045 (213) 670-7346 
Southern Office: 2945 Flowers Road South, Atlanta, GA 30341 , (404) 458-7014 
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I Mary 
C&TE has a secret to its service. It's Mary Caughman 

Mary and her crew literally wait for you to call ~or 
microcomputer parts between 8-~ Central Time It's her 

JOb to take your order for DEC system parts and get 
them out as fast as physically possible . And she has 

many flights a day out of Pensacola, Florida to 
accomplish her m1ss1on . You can depend on Mary 

to get your order on the first flight available 
Give her a try 

• Mary has parts not even the manufacturer can 
deliver That's because C& TE carries an inventory 

you 'd envy. 

• C& TE buys 1n big quantiles and shares the discounts 
with you . Many items are priced under manufacturer's 

list So don't call them, 

Call Mary (904) 434-1022 

COMPUTER ~~iiiiiiii.i~~iiiiiiijiiiiiiij~~iiiiiiijiiiiiiiil ~ & TERMINAL iii 
EXCHANGE 114 E GreQOfy Streel Pensacola Fl 32501 
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Suppress noise! 
Ive interface 

lems! 

OPT0232 excells at both & saves 
you $300 plus per hook-up! 

Interface of Illinois makes the only integral unit 
permitting interface between deviated RS232C 
DCE/DTE data devices. Finally, get compatible, 
efficient data transmission at a very low cost. 

OPT0232 ensures excellent noise suppression, 
2,500v of isolation per line, supports transmission 
rates to 40K bits per second, transmits up to line 
lengths of 2,000 feet and more. Two to sixteen 
signal/data lines are available. 

Write for free application and engineering bulletin. 

.__Interface of Illinois-_, 
9020 Niles Center Road, Skokie, Illinois 60076, 312-883-1700 

42 Circle # 58 for immediate interest, 
# 145 for technical data. 

lalendar 
8·9 14th Hawaii International Conference on 

System Sciences, Honolulu, Hawaii, sponsored 
by the Department of Decision Sciences, the 
Department of Information and Computer 
Science and the Department of Electrical 
Engineering at the University of Hawaii. 
Contact: Prof. Dennis J. Streveler, University of 
Hawaii of Manoa, Advanced Management Pro­
gram, 2404 Maile Way, Honolulu, Hawaii 96822, 

(808) 948-8135. 

13 Invitational Computer Conference, Costa 
Mesa, Calif. Contact: B. J. Johnson & Associates, 
2503 Eastbluff Drive, Suite 203, Newport 
Beach, Calif. 92660, (714) 644-6037. Other dates 
and locations available. 

13·15 Communication Networks 1981, Houston. 
Contact: Terri Hamilton, Communication Net­
works 'so, c/o The Conference Company, 60 

Austin St., Newton, Mass. 02160, (617) 964-

4550. 

13-15 Southcon Electronic Show and Convention, 
Atlanta, Ga., sponsored by the Georgia and 
Florida units of the Institute of Electrical and 
Electronic Engineers (IEEE) and the Electronic 
Representatives Association (ERA). Contact: 
Robert Myers, 999 N. Sepulveda Blvd., El 
Segundo, Calif. 90245, (213) 475-4571. 

16-17 Microcomputer Conference, Tempe, Ariz_ 
Contact: Dr. Gary G. Bitter, Conference Direc­
tor, Arizona State University, Payne 203, 
Tempe, Ariz. 85281. 

19-22 Bank Administration Institute P.A.T.H. (Pro­
ductivity through Automation, Technology 
and Human Resources) Conference, Dallas_ 
Contact: Alice M. Moore, Director, Public 
Affairs, P.O. Box 500, 303 s. Northwest High­
way, Park Ridge, Ill. 60068, (312) 693-7300. 

SEMINARS 

NOVEMBER 

17-19 "Project Management for Engineers" semi­
nar, San Francisco, sponsored by the New York 
University of Continuing Education. Contact: 
Heidi E. Kaplan, Department 20NR, University 
Conference Center, 360 Lexington Ave., New 
York, N.Y. 10017, (800) 223-7450. 

20-21 "Designing Software Education" seminar, 
Washington. Contact: Shirley Mixon Seminars, 
4549-E Northside Parkway, Atlanta, Ga. 30339, 

(404) 955-3183. 
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Plug in to CRDS 
for complete 

LSl-l:C systems 

Software 
Your choice of: 
• RT-11 
• RSX-llM 
• U/V6 (UNIX*) 

MF-211/411 
• LSI-11/2 with 32K words or LSI-11/23 

with 64K. 96K or 128K words 
• RX02 Equivalent Dual Floppy Systems, 

Single-Sided or Double-Sided, 
Dual Density 

• Quad Serial Interface 
• 8 Quad Slot Backplane 

When you plug in to Charles River Data 
Systems you plug in to innovative, practical 
solutions to your system design requirements. 
Solutions like our double-sided, double­
density floppy disk systems-offering one 
megabyte of RX02 equivalent storage per 
drive. Or our Winchester drive with cartridge 
tape back-up for fail-safe reliability-in a sin­
gle enclosure, with a common controller card. 

You can purchase each of our compact, 
reliable components separately to expand or 
complete a system. Or combine them in your 
choice of configurations for powerful, multi­
user, general purpose computers in a single, 
cost-effective package. 

Equally at home as R & D systems or as 
the basis for business and process control sys-

~Trademark of Digital Equipment Corporation. 

HD-11/HD-11 T 
• Shugart Winchester Drive with 

21 Megabyte Capacity, Software 
Equivalent to Four RLOl's 

• DEI Cartridge Tape Back-up (HD-llT) 
• Controller Card with RLOl Instruction 

Set Compatibility 

terns, CRDS systems are based on the DEC 
LSI-11 /2 or LSI-11/23, with from 32K to 128K 
words of MOS memory. Peripherals avail­
able include a 21 megabyte Winchester fixed 
disk system; single- or double-sided floppy 
disk drives; and a 3M cartridge tape back-up 
for the Winchester disk. Software systems 
available include RT-11, RSX-11, and U/V6 
(UNIX*). 

Whichever configuration you choose, 
you're assured of plugging in your syste·m 
fast, because CRDS delivers most products in 
30 days! 

For complete specifications, and to dis­
cuss the configuration or components that 
best meet your needs, call CRDS Marketing 
at (617) 655-1800. And plug in to CRDS today. 

*UNIX is a registered trademark of Bell Laboratories. 

·· ~r\[JS Charles River Data Systems, Inc . 
. -_-I ..... I -----4 Tech Circle, Natick, MA 01760 •Tel. (617)655-1800 •TWX (710)386-0523 
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All Right, Data Printer, Prove H. 
D Please have a sales representative call on me imme­

diately to arrange a 30-day audition of your new 3001 
Band Printer. 

D I need to know more first. Please send me additional 
information. 

Name _________________ _ 

Title _________________ _ 

Company ________ ________ _ 

Address _ _ _ _____________ _ 

City _ _____________ _ 

________ Zip ______ _ 



PRODUCT FOCUS Mi1i·Mi1r1 World 

Irwin's micro-Winchester: 
an ambitious beginning 

Not content to play a ' "me-too" 
role in the fledgling 51/4-in. 
Winchester-disk drive business , 
Irwin International, Ann Arbor, 
Mich., is taking the high road of 
technology leadership with a drive 
that stretches the state of the art in 
micro-Winchesters in capacity, 
speed and backup approach. 
Evaluation versions of Irwin's 
highly innovative model 510 will be 
available in January, but a number 
of industry observers question the 
ability of a start-up company, which 
has only a modest background in 
disk drive manufacturing, to 
produce in volume a drive that is so 
ambitious in conception. 
inlrwin is only the second company 

to introduce a 51/4-in. Winchester~ 
disk drive. Shugart Technology, 
Scotts Valley, Calif., was the first 
firm into the market in April, when 
it announced the ST500 micro­
Winchester drive (MMS, April, p. 79 ). 

Both units continue the evolution 
to smaller Winchester disks that 
began two years ago with the 
introduction of 8-in. Winchesters. 
For example, both use a 5%-in.­
diameter aluminum disk to shrink 
the size of the Winchester to the 
dimensions of a minifloppy disk. 

But the Irwin unit offers a 
striking performance improvement. 
It has twice the storage capacity 
(12.3M bytes unformatted versus 
6.38M bytes) and nearly seven times 
the speed (25 msec. average access 
time versus 170 msec.) of the 
Shugart drive. 

Moreover, the Irwin drive 
includes an integral cartridge-tape 
drive for backup, while the Shugart 
Technology drive has none. The 
integral Irwin tape unit enables a 
user to back up the entire contents 
of this disk drive on a single 
mini-cartridge (DC-lOOA) tape. 
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As might be expected, the Irwin 
unit is more expensive, but the 
margin is surprisingly small when 
the cost of backup is included. For 
example, the Irwin drive sells for 
$1500 in 500-unit quantities. A 
Shugart Technology ST500 drive 
with a Shugart Associates SA150 
minifloppy-backup disk drive is 
priced at $1250 in similar quantities, 
according to pricing information 
supplied by Irwin International. 
Moreover, Irwin is quick to point 
out that the cost of its drive is lower 

Exploded view details placement of key 
components, including the cartridge tape 
drive used for backup. 

on a cost-per-kilobyte basis (12.2 ¢ 

versus 19.6¢) because of its greater 
storage capacity. 

To achieve this price/performance 
edge, Irwin has turned to de~ign 
features that have been confined 
until now to high-performance 14-in. 
Winchester drives. For example, 
both the disk drive and the tape 
drive use a closed-loop embedded 
servo mechanism to increase 
storage density. In addition, the 
disk drive is the first by a u.s. 
manufacturer to use a nickel-cobalt­
plated medium. 

In contrast, Shugart Technology 
uses a conventional ferrous-oxide­
coated medium and an open-loop 
head-positioning scheme based on a 
stepper motor-a method whose 
manufacturability has been proven 
with floppy-disk drives. 

Finis Conner, co-founder and 
executive vice president of Shugart 
Technology, says that the company 
decided to go with the stepper 
motor and ferrous -oxide-coated 
disks, which limit storage capacity 
and speed, because it was more 
concerned with manufacturability. 
"Our objective is to build in very 
high volume," Conner says. "By 
going to a leading-edge technology, 
Irwin has increased its exposure to 
manufacturing and reliability prob­
lems," he adds. For example, 
Conner claims that an embedded 
servo mechanism is difficult to 
control in manufacturing. 

Indeed, manufacturability is 
becoming a key concern with 
micro-Winchesters because the 
projected demand for the drives is 
so huge. Ray Freeman, a Santa 
Barbara, Calif., management con­
sultant, who closely monitors the 
disk drive market, expects the 
demand for micro-Winchesters to 
reach 250, ooo a year by 1983, and 
his estimate is conservative com­
pared to those made by disk-drive 
manufacturers. Irwin, for example, 
is projecting the demand at 500 
million units a year by 1983. 

For this reason, industry observ­
ers believe Irwin is taking an 
enormous gamble by turning to 
advanced technology while the 
micro-Winchester market is still in 
its infancy. "The drive presents 
tremendous risks. It's off on a 
technology island, and that's no 
place for a high-volume OEM 
manufacturer to be," says a 
potential competitor. 

The gamble seems especially 
risky because Irwin International is 
a start-up company with only a 
modest background in disk-drive 
manufacture. The company was 
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Meet the Artelonics Series 1000 office 
workstation - the first system that handles 
word processing and data processing 
equally well. It's an Intel 8086 microproc­
essor-based system with text editing and 
storage, high-resolution graphics, data­
base management capabilities, and more. 
For OEM's and system houses, it also has 
an application development package that 
includes Pascal and BASIC. It works for 
everybody in an office, and it can work 
for you, too. 

Today, the system offers your customers 
low-cost entry into office automation, and 
a building block for a total information 
management system - offering them com­
munications, electronic mail and many 
other capabilities. 

See us at 
Comdex booth #1620 

CIRCLE NO. 29 ON INQUIRY CARD 

ow 

With Artelonics, you have the most 
innovative multi-purpose system around 
today, plus all the support you need to sell 
it for maximum profit, including sales and 
service training, literature and documen­
tation, product advertising, direct-mail 
programs, and nationwide service. 

For more information, call or write 
us today. Artelonics Corporation, 
2952 Bunker Hill Lane, Santa Clara, 
CA 95050 (408) 727-3071. 

artelonics 
Affiliate of Shell Canada Limited 
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started a year ago by a group of 
Northern Telecom Systems, Inc. 
(formerly Sycor), employees headed 
by Samuel N. Irwin, the founder 
and former president of Sycor, who 
left the company shortly after 
selling out to Northern Telecom in 
1978 (see "Sam Irwin enjoys 
technology frontiers and creating 
jobs," p. 61). 

Irwin is confident that his 
company can produce the 510 in 
volume. He points out that the 
founders of Irwin International 
gained disk-manufacturing experi­
ence at Sycor, which manufactured 
disk drives in-house for use in its 

intelligent terminal systems. He 
also maintains that skeptics exag­
gerate the difficulty of manufactur­
ing Winchesters. "The physics get 
easier as the drives get smaller,'' he 
claims. 

The company expects to produce 
7500 units in 1981 and to ramp 
production up to 50,000 units a year 
by 1982. 

To produce the drives, Irwin 
plans to build a manufacturing 
facility at an as-yet-undesignated 
location in northern Michigan. The 
company hopes to have the facility 
operating in time to meet the 
scheduled date for volume 

Formation's end-user mini 
aids manufacturing planners 

Substantial publicity in the past 
two years has focused on the need to 
automate office procedures. That 
publicity has been accompanied by 
an increasing flow of computer­
based hardware toward the per­
ceived office of the future for 
applications in word processing, 
combined word and data processing 
and communications. But only a few 
makers of small computers appear 
to be specifically addressing the 
need for increased factory automa­
tion. The latest of these is 
Formation, Inc., Mount Laurel, 
N.J., which is aiming its FORMAN 
manufacturing resource planning 
system (MRP) at manufacturing 
plants with revenues in the $5 
million to $50 million range. 

FORMAN is the first end-user 
product introduced by Formation, 
and it's built around the company's 
first OEM computer product, the 
Formation 4000 minicomputer, 
which made its debut last spring 
(MMS, April, p. 58). Formation thus 
joins such companies as Digital 
Equipment Corp., which continues 
to tailor systems for factory 
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applications, and Lanier Business 
Products, Inc., Atlanta, which has 
branched out from office- automation 
products into factory data­
collection hardware. 

Formation's 32-bit 4000 incorpo­
rates eight 2901 bit-slice micro­
processors. In addition to the F4000 
with 512K-byte memory, a typical 
MRP system includes two 70M-byte 
14-in. Winchester disks, a 45-in.­
per-sec. tape drive, a printer 
operating at 180 cps, 300 or 600 lpm 
and a CRT console. Price is $100,000, 
plus $30,000 for software. Ship­
ments will begin this month. 

The system is touted as an 
easy-to-use tool to boost the 
productivity of white-collar work­
ers. Users will include product 
engineers, planners, inventory 
clerks, buyers and shop foremen. 
The 1980s will see "computer power 
move out of the arena of closed 
data-processing shops into every­
day business operations," says 
Arthur Beard, Formation president 
and chairman. He elaborates that an 
office system must be "amiable" and 
affordable to its users. 

delivery-May, 1981. Meanwhile, 
Irwin plans to open a pilot plant in 
Ann Arbor this fall, which the 
company expects to be producing 
600 units a month by January when 
evaluation quantities of the drive 
are slated to begin shipment. 

One start-up problem that Irwin 
does not expect to face is 
capitalization. He says the compa­
ny, which thus far has been financed 
out of the founders' pockets, is 
debt-free and has lined up ample 
bank credit to finance its planned 
expansion. "If we fail, it won't be for 
lack of funding," Irwin says. 

-Paul Kinnucan 

There are two reasons why small­
to medium-sized manufacturers 
have not had ready access to the 
benefits of MRP systems, says Ralph 
Mele, vice president of business 
systems marketing. Software and 
hardware are expensive. Secondly, 
existing systems are designed to be 
run by data-processing profession­
als, and many small manufacturers 
don't have a data-processing 
department. 

Formation is targeting its 
systems at "growing manufactur­
ers" and expects to sell 24 systems 
this year. Competitors include IBM, 
Hewlett-Packard and Sperry Un­
ivac, each of which has an MRP 
system in the same price range, but 
the systems are not transaction­
driven, Formation says. 

FORMAN can help to alleviate 
manufacturers' growing pains by 
performing tasks such as master 
production scheduling, inventory 
scheduling, shop-floor control, 
order entry, capacity planning for 
the future, purchasing, receiving 
and accounting. It is on-line, 
interactive and operates in real 
time. Benefits of MRP include better 
planning, operational improvements 
and shorter lead times and 
deliveries, says Ted Levy, senior 
sales representative for FORMAN. 

For example, with a manual or 
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infrequently updated automated 
system, two orders could be placed 
by two different salesmen and 
processed, which may deplete that 
item's stock. With FORMAN, that 
would be less likely to occur. 
FORMAN processes each transaction 
as it happens and updates in-stock 
information. If the first order 
depleted or lowered the stock 
significantly, the second order 
would be flagged and the item's 
availability date questioned. In this 
manner, FORMAN can help control 
inventories and remind operators to 
reorder an item when its stock 
reaches a certain level. The system 
can also identify potential bottle­
necks. 

However, on-line transaction­
oriented MRP Systems can be overly 
sensitive, according to Jack Gips, a 
Roswell, Ga., MRP consultant. 
"Companies are headed toward 
transaction-oriented systems, 
which are definitely a wave of th 
future. But they (the systems) can 
be carri d too far." For example, 
replanning schedul s can cause 
premature r ordering if peopl and 
materials are not closely monitored. 
Gips adds that these systems are 
valuable for dynamic compani s 
that need information in th ir 
hands, no matter what th ir siz . 
Real-time transactions, he explains, 
are esp cially beneficial in tock· 
rooms and for order entry and 
receivables. 

Levy says FORMAN also provides 
the benefits of hindsight to user 
who want to see the r sults of 
change in working plans without 
implem nting those changes first. 
By using a simulation feature, 
planners can impose "what-if'' 
situations on FORMAN and view th 
impact. 

Formation designed FORMAN as a 
"friendly" system that include 
function keys for often-us d task , 
conversational English that incorpo­
rates manufacturing terms and 
prompting. 

The company i attempting to 
solve what president Beard terms 
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FOFIMAN MFIP 1y1t1m Incorporates a 32-blt minicomputer to provide 
Instant status reports on manufacturing. 

the primary challeng of the 1980s: 
applications programming. It is 
actively working to mak its system 
completely upport IBM/870 soft· 
ware. The F4000 accommodates the 
IBM DOS/VS, OS/VSl and VM 
op rating systems. It also runs a 
Formation-dev loped data base­
manag ment and tran action­
processing system called TMS. This 
370-compatability gives F4000 and 
FORMAN us rs access to what Beard 
calls "the largest software library in 
the world." Formation used an IBM 
8701138 for software development 
before developing its own hard­
ware. Gips says that most MRP 
competitors are also working 
toward some IBM compatability. 

In October, Formation announced 
F4000 communication capabiliti s 
using a 270X emulator for local and 
remote communications. As many 
as as terminals can be hooked locally 

to FORMAN' and with the 270X 
emulator, clusters of FORMAN 
syst ms could be linked. Price of the 
communications option is about 
$5000, says Dale utton, Formation 
4000 product manager. 

Formation int nds to sell FOR­
MAN, which includes dia nostic and 
redundancy facilitie , a a turnkey 
system that can m et so percent of 
its users' needs, ays George 
Kolesar, FORMAN product market­
ing manager. utton says the 
system can bring typical inventory 
accuracy rates of 60 percent to as 
much as about 95 percent. The 
company does not encourage 
customization of FORMAN by users 
who might want to program in 
additional functions, because prob-
1 ms can be introduced into the 
system. FORMAN software will not 
be old to non-Formation system 
u er . - Lori Valigra 
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If you want a choice 
in print wheels, 

there'~ onlY. one choice 
10 printers. 

- -

The Dia o 630. 
It's the only one that lets your customers use either metal or plastic print wheels. 

Which means they can choose the print wheel that's just right for the job. 
The 630 works as well with a 96-character plastic daisy print wheel as it does with an 

88-, 92-, or 96-character metal daisy print wheel. In over 100 different type styles. 
Every 630 has a fully strappable power supply. It's as easy to use in Paris, Kentucky 

as it is in Paris, France. So you only need to stock one printer for 
international and domestic markets. 

It has fewer moving parts than competitive printers, which 
makes it more reliable. And it offers unsurpassed print quality. Compat­
ibility with Diablo supplies. And bi-directional printing capability. 

The 630 is the only printer in the world that uses both metal 
and plastic wheels. 

Once your customers hear they can change their print 
wheels, they're going to be changing their printers. 

To Diablo 630 printers. 

Diablo Systems 

Diabio• and XEROX• arc trademarks of XEROX CORPORATION. 

CIRCLE NO. 30 ON INQUIRY CARD 
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1h MByte 
TM-100-3 (Single-sided) 

Capacity (unformatted): 

50 

SOOK bytes 
TPI: 96 or IOO 

Tracks per side: 
80 maximum 

Recording dens ity: 
SS3S BPI 

Access time: 
•Track to track : 3ms 

•Average: 90 ms 

At an economy Price 
It doesn't cost anymore to go first class when it's a Tandon 51/.i" flexible disk 
drive. The reason is simple. We're the recognized leader in mini-floppy read/write 
head technology. In fact, our patented, double-sided head design is used by all the 
other major mini-floppy suppliers. And, it makes no difference if you buy one or 
one-thousand drives, you'll always get the first class price/performance that's 
made Tandon first choice among OEMs of word processing, small business sys­
tems, and personal computers. Tandon is rapidly becoming the first name in 
mini-floppies because we offer up to one megabyte of storage capacity, the fastest 
access time, a choice of single or double-sided recording, and 96 or 100 tracks per 
inch. All with proven reliability at an unbeatable price. Because we are the leaders 
in head technology, Tandon mini-floppies are designed beginning with the head to 
assure dependability throughout each drive. With Tandon, going first class is both 
sensible and economical. 

lanaon 
9333 Oso Ave. 

Chatsworth, California 91311 
(213) 993-6644 

Heads Above The Rest in Disk Technology 
CIRCLE NO. 31 ON INQUIRY CARD 

1 MByte 
TM-100-4 (Double-sided) 
Capacity (unformatted): 
l ,OOOK bytes 
TPI : 96 or JOO 
Tracks per side: 
160 maximum 
Recording density : 
5877 BPI 
AcccSs time : 
•Track to track : 3 ms 
• Average: 90 ms 
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Gould/SEL marriage: taking 
the good with the bad 

Like the marriage of two people, 
the acquisition of one company by 
another requires "taking the good 
with the bad." If the proposed 
acquisition of Systems Engineering 
Laboratories, Inc. (SEL) by Gould, 
Inc., is approved by both companies' 
stockholders in mid-December, 
Gould will gain a new, high-end 
"supermini," a computer company 
to add to its electronics group ... and 
some management problems, one 

Gould president David Simpson feels 
SEL's products will fit in nicely with Gould's 
offerings in its industrial-automation business. 

source says. SEL will benefit from 
more financial and management 
support, although a source says 
Gould may realign some manage­
ment. The acquisition of the Fort 
Lauderdale, Fla., minicomputer 
manufacturer, which developed one 
of the first 32-bit minicomputers, by 
Gould, the corporate giant head­
quartered in Rolling Meadows, Ill., 
involves a two-for-one exchange of 
Gould for SEL stock, and is valued at 
about $150 million. 

Gould has been eyeing ways to 
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expand its electronics group, having 
previously failed in attempts to 
acquire Mostek Corp. and Fairchild 
Semiconductor. Some observers 
believe the acquisition price is high, 
but Gould made a "smart acquisi­
tion," says Charles L. Hill, vice 
president of Kidder Peabody, Inc., 
Boston. To get that kind of 
acquisition, one "must pay some 
type of premium,'' he says. 

"While acquisition prices may 
initially appear to be high, internal 
development (of products) within 
major corporate structures general­
ly takes a long time and is 
expensive," explains Stanley E. 
Pratt, editor and publisher of 
Venture Capital Journal, Wellesley 
Hills, Mass. "Large corporations 
can often capitalize on and expand 
demonstrated market opportunities 
faster and more efficiently than 
small businesses," says Pratt. 

Gould, which is one of SEL's 
customers, has already found ways 
to comfortably fit SEL offerings into 
its product line. "We have been 
interested in superminis for a while 
as an adjunct to our industrial­
automation business and simulation 
division," says Gould president 
David Simpson. For example, 
Gould's Modicon Corp., which sells 
programmable machine tool control­
lers, will find a nice complement in 
SEL, because minicomputers are 
often tied to the controllers. 

Simpson intends to enhance SEL's 
software offerings, concentrating 
on industrial-applications packages. 
He also intends to increase SEL's 
exports to Europe to 30 to 40 
percent of revenues over the next 
five years, up from the current level 
of 25 percent. He says that SEL will 
act as a focal point for other 
divisions, and it will increase 
Gould's electronics group revenues 

SEL's "Gus" Randolph came out of 
retirement to rebuild the company he 
founde d. Now, with the sale of his company, 
he may be able to retire again. 

from $600 million to $700 million. 
Simpson says SEL has a good 
portfolio of new products for the 
next few years, and at least one 
source says Gould may be getting 
more than it bargained for. 

An SEL spokesman says the 
company will expand its 32-bit 
product line with a top-of-the-line 
minicomputer in the first quarter of 
next year. One source close to SEL 
says Gould is buying "one hell of a 
product." He explains that the new 
product, which uses high-speed 
emitter-coupled logic, is 10 times 
faster than existing SEL products 
and four times as fast as Digital 
Equipment Corp.'s VAX-11 /780 
supermini for scientific computa­
tions. The product will be one of the 
fastest on the market, executing 5 
million instructions per sec. It will 
have an expanded address space to 
16M bytes, and sell for less than 
$500,000. 

Along with an exciting new 
product, however, Gould is inherit­
ing a company that has had some 
financial and management prob­
lems, according to some industry 
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observers. SEL began in 1961 to 
serve the space program by 
providing scientific computers for 
simulation applications to the 
National Aeronautics and Space 
Administration. Its founder and 
president, A.G. "Gus" Randolph, 
left the company in 1970 as an 
operating officer, but continued as 
board chairman. Over the next four 
years, SEL had two presidents and 
failed in an effort to approach the 
commercial data-processing mar­
ket. 

In the fall of 1974, Randolph 
resumed presidency of the compa­
ny, brought it back on track and 
announced its first 32-bit minicom­
puter in January, 1975 (MMS, May, 
1979, p. 57; November, 1979, p. 52). 

Within a year, revenues jumped 
more than 50 percent, from $20 
million to $31 million, and the 
following year, they jumped 72 
percent. In the last few years, 
however, growth slowed to 23 
percent. With Gould's support, SEL 
hopes to maintain a 30-percent 
annual growth rate over the next 
five years. 

One source claims that SEL has 
had profit margins that did not allow 
the company to grow on internal 
funds. The source points out that 
Gould not only has money, but also 
knows the systems business. 

Although SEL has claimed it was 
not searching for an acquirer, it 
made no secret of its need for 
outside development capital. Ru-

ADDS' Wiltshire is directing 
a new foray into systems 

The first foray into the small­
business systems market by 
Applied Digital Data Systems, Inc. 
(ADDS), in 1978 ran afoul of a 
number of problems. There didn't 
appear to be any top management 
commitment to a market that 
differed greatly from ADDS' tradi­
tional CRT terminal business; the 
initial product-ealled the System 
70--was hurriedly launched, and 
was still basically an intelligent 
terminal. The System 70 also 
incorporated a floppy disk that gave 
the system a bad reliability 
reputation. 

As a result, ADDS sold only 1000 
of those systems in two years-a 
disappointing result for a company 
that is counting on the systems 
business to fuel its growth from $52 
million in revenues in 1979 to $250 
million by 1984. Now ADDS is trying 
again, but with a new division, a 
new product line and a new 
manager - 44 -year-old Brian 
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Wiltshire-who contends that the 
company's recent moves reflect a 
management commitment that will 
make the difference this time. 

Wiltshire says that all the reasons 
for the initial false start can be 
traced to a lack of commitment to 
the systems business on the part of 
top management at ADDS. He feels 
that commitment is now there as 
evidenced by the creation of a 
separate systems division with its 
own development group and sales 
force. Wiltshire was recruited from 
On-Line Systems, Inc., a 
Pittsburgh-based timesharing bu­
reau, where he was marketing vice 
president, to head the new division 
as its first vice president and 
general manager. 

In that position, Wiltshire will be 
responsible for carrying out a 
marketing strategy that he defines 
as one of "controlled entry" into the 
small-business computer market. 
More specifically, Wiltshire ex-

mors at SEL prompted Randolph to 
issue a letter to employees in the fall 
of 1979 reiterating that he was not 
looking for a buyer. However, 
several industry observers say that 
Randolph did want an acquisition so 
he could return to retirement. 
While Gould's Simpson claims SEL's 
management will remain intact, 
others expect Gould to rearrange 
some of SEL's management. Ran­
dolph's departure would seem to 
open the door for such a move. 
Randolph was not available for 
comment, but a company spokes­
man says he knows of no intentions 
by the 48-year-old Randolph to 
retire nor of any indications by 
Gould to change management. 

-l_ori Valigra 

Wiltshire: fostering "controlled entry" the 
second time around. 

plains, ADDS will target markets 
where dealers-the company's 
primary customers-already have a 
large investment in applications 
software. ADDS will then market 
systems that can run that software 
without modification. 

ADDS already has begun to 
implement this strategy at the low 
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ADDS' Multivision line comprises three 
upwardly compatible systems. All run the 
CPIM operating system. 

end of the small-business systems 
market with the introduction of its 
Multivision systems line in April. 
The new line comprises three 
upwardly compatible systems rang­
ing in price from about $8000 to 
$12,000. All three systems run the 
CPIM operating system-the most 
widely used system for business 
applications in the under-$15,000 
computer market, Wiltshire says. 

A new product line slated to be 
unveiled at the Comdex dealer show 
in Las Vegas this month will carry 
ADDS' software-oriented strategy 
into the mid-range of the small 
business market as well. The new 
system line, called Mentor, incorpo­
rates a zsooo 16-bit microprocessor 
and 14-in. Winchester disks. More 
importantly, however, it runs the 
same operating system as that used 
on Microdata Corp. 's highly touted 
Reality business system. The ADDS 

system is aimed at the some 40 to 50 
Reality dealers, many of whom 
Wiltshire says are looking for a 
lower-priced system to expand their 
markets. The ADDS system is about 
25 percent slower than the 
Microdata system, which is 
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minicomputer-based, but it will sell 
for about half the price at $30,000 to 
$50,000. 

Wiltshire says ADDS decided to 
enter the Reality-compatible mar­
ket in part because the low end of 
that market is currently unoccu­
pied. Two other companies-Prime 
Computer Inc. and the Ultimate 
Corp.-market Reality systems, 
but they compete directly with 
Microdata in the high end of the 
market. ADDS also is familiar with 
the market. It supplied Microdata 
with the CRT terminals originally 
used in the Reality system, and 
when Microdata brought its CRT 
manufacturing in-house, ADDS 

continued to supply CRTs directly to 
Microdata dealers. 

Some industry observers ques­
tion ADDS' wisdom in launching two 
incompatible product lines simulta-

neously. However, Wiltshire says 
the company will eventually 
integrate the lines by moving CP/M 
software up to the Mentor line and 
Reality software down to the 
Multi vision. 

In addition to zeroing in on 
specific markets, Wiltshire plans to 
adopt a more focused distribution 
strategy. In the past, he says, ADDS 

tended to sign its dealers one by 
one. Now, the company will 
concentrate on distributors who will 
market the systems to individual 
dealers. Wiltshire has identified 
eight types of distributors, includ­
ing industrial electronics distribu­
tors and real estate and fast food 
franchisers acting as OEMS for their 
franchisees. Wiltshire intends to 
avail himself of all these potential 
distribution channels. "My objective 
is to have a healthy mix." 

BOX SCORE OF EARNINGS 
This table, which appears every month , lists the revenues, net earnings and earnings per 
share in the periods indicated for companies in the computer industry and computer·related 
industries. 

Company 

Computer Devices 

Cray Research 

Data Terminal Systems 

Documation 

General Instrument 

Lanier 

Magnet ic Controls 

National Data 

Perkin-Elmer 

Ramtek 

Sci-Pro 

Sperry 

Wavetek 

Wespercorp 

Period 

6 mos. 6/30/80 
6 mos. 6/30/79 

6 mos . 6/30/80 
6 mos. 6/30/79 

6 mos. 8/3/80 
6 mos. 8/5/79 

26 wks. 8/1/80 
28 wks. 8/17/79 

26 wks. 8/31/80 
26 wks . 8/26/79 

Yr. 5/30/80 
Yr. 6/1/79 

9 mos. 7/31 /80 
9 mos. 7/31 /79 

3 mos. 8/31/80 
3 mos. 8/31 /79 

12 mos. 7/31/80 
12 mos. 7/31 /79 

12 mos. 6/30/80 
12 mos. 6130179 

Yr. 4/30/80 
Yr. 4/30/79 

12 mos. 6/30/80 
12 mos. 6/30/79 

40 wks. 7/5/80 
40 wks. 7/7/79 

Yr. 6/30/80 
Yr. 6/30/79 

Revenues 

10,046,000 
7,933,000 

Earnings 

504,000 
349,000 

31 ,446,000 6,851 ,000 
24,032,000 5,755,000 

64,452,000 3,754,000 
46, 7 42,000 7 ,061 ,000 

59, 189,000 (6,566,000) 
47,928,000 3,326,000 

407,726,000 31,567,000 
317,373,000 22,415,000 

253, 166,000 17,380,000 
185,513,000 13,676,000 

38,874,000 
28,580,000 

16,522,000 
13,573,000 

2,456,000 
2,073,000 

1,757,000 
1,247,000 

996, 149,000 68,245,000 
733,002,000 50,338,000 

25,149,000 1,156,000 
15,221 ,000 283,000 

124,024 (213,478) 
72,209 (23,285) 

4,968,389,000 286,089,000 
4,297 ,034,000 233,200,000 

29,933,000 1,562,000 
23,999,000 1,606,000 

9,632,400 765,200 
7,923,200 845,300 

EpS 

.18 

.14 

1.65 
1.39 

.74 
1.41 

(2.15) 
1.09 

3.55 
2.64 

2.35 
1.88 

1.24 
1.24 

.36 

.26 

3.34 
2.53 

.57 

.19 

(. 01 ) 
(.00) 

7.65 
6.58 

.86 

.87 

.67 

.94 
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The Zenith Smart Terminal. 
Reverse video 

Compare the features. Professional touch keyboard 
follows standard typewriter layout 
with 72 keys, including 12 special by character 

can be used to 
emphasize words, 
lines, ph rases 
or paragraphs.~ 

Underline or 
reverse video 
blinking cursor 
is addressable ----­
to allow you to 
edit or correct 
on the ent ire 
screen. 

80 character by 
24 line fo rmat , 

~~:r:t~;~~~~:;~~ --
and prompts. 

Displays complete 
ASCI I character 
set including 

descenders and 
special graphic 
symbols. 

High Resolution CRT 
reduces eye strain and 
operator fatigue. ~ 

Z80 Microprocessor-control 
brings easy editing, cursor 
flexibility and reverse video 
highlighting to your on-line system. 

I I 
function keys, (8 user programmable) 
plus 12 key numeric pad. 

Insert and delete 
character features 
allow easy correction 

I or modification of 
displayed information. 

Cursor and special 
functions are 
accessible by 
keyboard or 
outside computer. 

Professional 
appearance.and 
compact size 
looks and fits well 
in any location. 

Then compare the price. 
For under $1000,* the Zenith Zl9 smart terminal is a 

very smart buy. It can be utilized with almost all commonly 
avai lable computer systems and provides the most advan­
tageous features for data entry, editing, inquiry, and 
transaction processing- wherever you need a top-of-the-l ine, 
general-purpose terminal. 

The Zl9 is ideal for high speed data entry. The 12" 
diagonal CRT gives you a crisp, clear video image. And the 
Zl9's keyboard follows the standard typewriter keyboard 
layout for operator ease. Along with this you get ANSI and 
DEC®-VT52 compatibility. And one other important plus: 
Quality you can depend on, because it's Zenith. ,.,,a I data 

systems 
1000 MILWAUKEE AVENUE, GLENVIEW. llllNOIS b0025 

The quality goes in before the name goes on. 

We'll look for you at COMDEX. Booth 1512. 

For more information about the Z19 video display 
terminal , send us the coupon. For fast information, call 
800-331-1750, Operator 36, toll free. In Oklahoma call 
800-722-3600, Operator 36. 
*Suggested retail price. 
DEC is a registered trademark of Digital Equipment Company. 

,----------------------- ---
Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 

c D Please send me more information on the Zl9 video 
d isp lay term inal, and include your dea ler and service 
center list. 
Name ___________ Tel. ____ _ 
Title ____________ _____ _ 
Company _______________ _ 
Street ________________ _ 

City ___ _____ State ___ _ Zip ___ _ 

MMS11 
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ENOUGH? 
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Outrageous Prices? 
Impossible Lead Times? 

Little Or No After Sale Support? 

Compumation , the name that is 
quickly becoming synonymous 
with reliability & quality, now offers 
a complete line of O.EC. compat­
ible system enhancements. 

The newest members of our line 
are our new Comp-OK & Comp­
OF Backplanes, which are 0011 -
0K and 0011 -OF equivalents, 
and our Comp-CK & Comp-CF 
which are 0011-CK and 0011 -
CF equivalents. Our lead time is 
typically 30-45 days , ARO . 
SUPPORT? We offer the finest, 
over the phone or on site. 

COli1i»Uli1AtiOn 
Call us. When you've had enough. 

2326 Walsh Ave. Santa Clara CA 95051 
(408) 988-8600 

D.E.C. is a registered trademark of Digital Equipment Corp. 
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Wiltshire also is bringing an 
emphasis on reliability to ADDS. 

"Before, the push was to get the 
product out the door," he says. His 
first action on coming to ADDS was 
to order a delay in initial deliveries 
of the Multivision system because 
he felt that not enough attention 
had been paid to the system's 
reliability. The system is now being 
modified to include self-diagnostics. 
In addition, Wiltshire ordered 
mechanical changes to make the 
system easier to service and more 
durable. Originally scheduled to 
begin in August, Multivision 
shipments will now begin next 
month, he says. 

Despite Wiltshire's faith in the 
commitment of ADDS management 
to the systems business, he admits 
that the prospective acquisition of 
ADDS by NCR Corp. has wrapped the 
future of his division in a cloud of 
uncertainty. NCR also markets 
small-business computers, and this 
raises the specter of interdivisional 
competition if ADDS becomes an NCR 

subsidiary. Wiltshire says he has 
not been privy to negotiations 
between the two companies. As a 
result, he says, "I'm operating on a 
'business-as-usual' basis." 

- Paul Kinnucan 

NEXT MONTH IN MMS 

The December issue of Mini-Micro 
Systems will focus on graphics 
terminals and systems. Articles in the 
feature section will include: 

• A survey of interactive graphics 
systems 

•A look at a product that combines 
vector I raster technologies 

• An update on the raster state-of-the­
art 

• A briefing on IBM's approach to 
business graphics 

• A tutorial on monolithic display con-
trollers 

Also scheduled for December: a 
comparison of the three leading 16-bit 
microprocessors . 
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The two-board, 
1/2 megabyte 

• nucrocomputer. 

Our HP 1000 L-Series now offers state-of­
the-art 64K RAMs . They're the reason we've been 
able to put 512 kilobytes of memory on just one 
6% II X 1111 board. 

With the CPU on the other board, the 
L-Series opens a whole new dimension in micro­
computers. Because with so much memory in so 
little space, you have more system flexibility than . 
ever before. In fact, you'll be able to adapt ~ 
the L-Series for just about any size 
job-and any kind of application. 

I/O traffic to separate processors located on each 
interface board. This means each I/O processor has 
its own direct memory channel - and direct access 
to the entire main memory. So you get exceptional 
I/O performance and greatly increased throughput. 

Choose your configuration. 
The HP 1000 L-Series comes in a wide range 

Including communications, data /f~;i~~~~~~~~~ 
management and process L -~ 

of board, box and system pack­
ages. Which means you'll be able 
to choose the configuration that's 
best for your application. Devel­
opment units are available at 
$13,250* for the CPU and a full control. ~_.hu 

Big software ~~~~~~~~'?;:µ-, 1/2 megabyte of memory. 
If a two-board, 1/2 megabyte 

microcomputer sounds like what you've for small hardware. 
You may have to remind 

yourself that the L-Series is "only" 
a microcomputer. With powerful software features 
like our multi-programming, multi-user RTE oper­
ating system and language support that includes 
Assembler, FORTRAN 4X, BASIC and PASCAL, 
there's almost no limit to the high performance 
products you can build. Especially if you take 
advantage of our proven data base management 
system and networking software-also upwardly 
compatible throughout the entire HP 1000 line. 

Multiple 1/0 processors, too. 
The L-Series is designed with an innovative 

distributed intelligence architecture that assigns 

been looking for, come in for a hands-on 
demonstration. Call the nearest HP sales 

office listed in the White Pages. Or write Hewlett­
Packard, Attn: Roger Ueltzen, Dept. 886, 11000 
Wolfe Rd. , Cupertino, CA 95014. 

F//;'I HEWLETT 
a_:~ PACKARD 

*Price 1s US. list . 
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WHY GROWING CONCERNS PICK 
OUR FLOPPY BASED SYSTEMS 

Growing concerns require 
fresh ideas. Ideas that 
stimulate growth . Ideas 
that manage growth. Ideas 
that are designed to grow 
with the business. 

Altos Computer 
Systems. a world leader in 
single board microcom­
puter technology. cultivates 
these ideas and delivers 
them in an attractive 
assortment of economical 
floppy disk based systems. 

Take the compact. 
portable ACSB000-2 family. 
for example. This dual 
floppy system with 64 
KBytes of RAM is perfect 
for inexpensive work station appli­
cations such as business accounting 
and word processing. 

Altos' versatile and upgradable 
ACS8000-5 system is the solution for 
growing storage capacities. Simply 
add chips to Altos' reliable. fully 
socketed single board computer to 
upgrade to any of Altos· ACS8000-6-
hard disk or multi-user systems. 
Choose up to 208 KBytes of on­
board RAM storage which can be 
accessed in 48 KByte banks-one 
bank for each of four users. Like all 
Altos family members. the 
ACS8000-5 has full asynchronous. 
bisynchronous. and networking 
communications capabilities. 

All Altos systems are packaged 
with the most select features. such 
as the single board ZBOA* CPU. 

quality Shugart drives. and optional 
OMA and floating point processors. 
And every Altos system must endure 
extensive reliability testing including 
48 hours of in-process burn-ins. 

Altos supports three industry 
standard operating systems: single / 
multi-user CP/M ~ * OASISt and Altos· 
proprietary AMEX.'" Seven high level 
programming languages are offered 
which are CP/ M or AMEX compatible. 

Weed through the micro­
computer system alternatives. No 
matter what your application. you 'll 
pick Altos. 

For specific details about 
pricing or performance. call or write: 
Altos Computer Systems. 
2360 Bering Drive, San Jose. CA. 
95131. (408) 946-6700. Telex 171562 
ALTOS SNJ. 

Packed with 
Fresh Ideas 

(ALi:O)) 
COMPUTER SYSTEMS 

•zeoA is a registered trademark of Zllog . Inc . • •cPt M is a registered trademark of 01gltal Research. Inc. t OASIS is a registered trademark of Phase One Systems. Inc © 1980 Altos Computer Systems 

See Altos at Comdex Booth #704 
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PEOPLE Mi1i·Micr1 World 

Sam Irwin enjoys technology 
frontiers and creating jobs 

Samuel Irwin enjoys the excite­
ment of working on a technology 
frontier. He also enjoys nurturing a 
company into being-a process that 
he calls "creating jobs." In short, 
Irwin fits the classic entreprenuer­
engineer mold, and he's once again 
doing what such a man likes 
best-starting a high technology 
company, Irwin International, Inc., 
Ann Arbor, Mich. (see "Irwin's 
micro-Winchester: an ambitious 
beginning," p. 45 ). 

Irwin believes that a high­
technology company is worthy of 
the name only if it fits two criteria. 
Such a company must have a unique 
product, and it must also possess a 
special "feel" for a market that Sam Irwin: Small drives mean 
enables it to sense a market trend attractive physics. 

even before it becomes apparent. 
Irwin maintains that his latest 

venture fits this definition on both 
counts. For one, Irwin International 
is founded on the premise that the 
future of the computer industry 
belongs to the under-$10,000 
system. Key to the growth of the 
market, Irwin says, is the 
availability of inexpensive memory. 
"Every major move in the computer 
market in the past 30 years has been 
preceded by a big improvement in 
memory technology," he points out. 
For example, he cites the invention 
of core memory in the early fifties, 
which led to the growth of the 
commercial mainframe market, and 
the development of semiconductor 
memory in the sixties, which 
spurred the growth of small 
computer systems. 

Now, Irwin believes, the comput­
er industry is on the verge of 
another technology breakthrough 
with the advent of 51/4-in. 
Winchester-disk drives, which is his 
company's first product. Irwin 
explains the significance of the 
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5%-in. Winchester: "It enables us to 
get a lot of memory in a physically 
small package." Indeed, the Irwin 
drive will be able to store lOM bytes 
of data in a space smaller than a 
shoe box. 

And that's only the beginning, 
Irwin notes. He expects the 
capacity of single-platter micro­
Winches ter disks to increase 
five-fold by 1985, with the advent of 
thin-film read/write heads and 
nickel-cobalt-plated disks that 
support greater storage densities. 

Irwin expects the micro­
Winchester to remove the biggest 
barrier to the spread of ultra-low­
cost computer systems-the lack of 
cheap, high-speed mass memory. 
This, in turn, has hindered the 
development of the sophisticated 
software required to perform 
complex tasks. Such software 
requires large amounts of high­
speed memory, as Irwin points out. 
"Software and memory feed on each 
other," he observes. 

Irwin feels that his own 

contribution to the emergence of the 
micro-Winchester lies in bringing to 
the small drives advanced design 
features, such as embedded servo 
head-positioning mechanisms and 
plated media, which are only just 
beginning to be tried on large 
Winchester drives. 

Many industry observers think 
Irwin is taking an enormous risk in 
embracing these techniques in a 
high-volume product like the 
micro-Winchester before their 
manufacturability has been demon­
strated. Irwin, however, claims 
that the risk is not as big as it 
seems. He says it is actually easier 
to manufacture small Winchesters 
than their full-scale counterparts. 
"As the drive gets smaller, the 
physics gets easier," Irwin says. 
For example, he points out that a 
small drive has a higher resonant 
frequency, and this makes it easier 
to implement head-positioning 
mechanisms. He also notes that 
small drives use smaller motors, 
and hence there is less of a 
heat-dissipation problem. 

Irwin says that his primary 
objective in the next six months is 
to bring the manufacturing arm of 
Irwin International into being-a 
move that would allay the fears of 
those who believe the Irwin 510 is 
too difficult to produce in volume. 

Irwin is no stranger to high­
technology gambles. He pioneered 
the intelligent terminal in the late 
sixties at a time when the 
microprocessor was still over the 
technology horizon, and low-cost 
mass storage was just becoming 
available in Philips cassette tape. 

Irwin saw these developments 
coming and got into the intelligent 
terminal market early, when he 
founded Sycor, Inc., in 1967. He 
then demonstrated his entrepre­
neurial skill by building Sycor to a 
$90 million company before selling it 
to Northern Telecom, Ltd., in 1978. 
Irwin left the company shortly 
afterward, because, he says with 
characteristic dryness, "Northern 
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It Pays To Have 
The New Mannesmann Tally T-3000. 

Printers for the long run. 

MANNESMANN 
TALLY 
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New features from 
the leader in 
matrix line printers. 

New capabilities. Expanded versatility. 
The Tally 300 line per minute printer 
takes advantage of the inherent flexibility 
of matrix line printing to give you more 
value. Now you can beatthe band with 
host defined downstream font selection 
and change character styles midstream. 
No lost time, downtime, or messing 
around to change fonts. Plus, you can 
now print double high characters for 
highlighting text. Or, for those occasions 
when extra special print quality is called 
for, a new multi-pass model makes a 
double pass to enhance character 
appearance. 

And now you can move the printer 
from the computer room and locate 
it where the information is used. A 
new Asynchronous Communications 
Adapter gives you 300 line per minute 
on-line remote printing. 

Plus, look at the standard features of 
every T-3000. Quiet operation. Easy, 
front access, straight path paper loading. 
A reel to reel, prethreaded ribbon system 
for quick and clean ribbon changing. A 
time saving diagnostic status display 
that reduces service calls. It tells if a fault 
condition is operator correctable. If a 
service call is needed, it tells the 
service man what's wrong. 

Dependable and durable, the T-3000 
never requires preventive maintenance. 
Never needs adjustment. Character 
formation and line registration never 
waver. The T-3000. High reliability. 
Patented flexure technology. 

There's more to tell so contact your 
nearest Mannesmann Tally Sales outlet. 

Mannesmann Tally, 8301 South 180th 
Street, Kent, WA 98031 . Phone 
(206) 251-5524. 
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Telecom had a different understand- peripheral-either a printer or disk. 
ing of the dynamics of the computer But some basic library research at 
business than I did." the University of Michigan-Irwin's 

Although Irwin was offered the alma mater-helped to make up 
presidency of a multi-million-dollar their minds. "We rejected printers 
company, his heart was set on a because we thought printer technol­
start-up venture, which he first ogy had gone as far as it could go to 
began discussing with some former improve price and performance," 
Sycor colleagues in the spring of Irwin recalls. 
1978. The Irwin founders at first did However, it was a different story 
not have a specific product in mind with disk technology. "Research 
except that it would be a reports and doctoral theses showed 

People in the news ... 

Richard W. Anderson, has been 
named general manager of Hewlett­
Packard Co.'s computer systems 
division, Cupertino, Calif. He was 
formerly general manager of the 
data systems division at the 
company. Gaylan I. Larson, 
formerly operations manager for 
the HP 1000 computer product line 
of the data systems division, has 
been named to replace Anderson as 
general manager of that division. 
Roger F. Ueltzen, formerly 
marketing manager for the data 
systems division at the company has 
been named to the newly created 
position of marketing manager for 
the technical computer group. 

Douglas A. Davidson has been 
named president and chief operat­
ing officer of Display Data Corp., 
Hunt Valley, Md. The position was 
formerly held by Robert Leather­
wood, who remains chairman and 
CEO. Davidson was formerly senior 
vice president of marketing for 
Mohawk Data Sciences Corp. 

William Robinson has been 
appointed vice president and head 
of Commodore Business Machines' 
computer systems division. Robin­
son formerly was system sales 
director for NEC Information 
Systems, Inc. 

Dr. Donald R. Haring has been 
appointed vice president, research 
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and development for General 
Automation, Inc., Anaheim, Calif. 
Haring was previously vice presi­
dent, engineering at the company, 
and formerly served as a member of 
the Massachusetts Institute of 
Technology faculty. 

Hal Georgens has been named 
chairman of the board and CEO of 
Data Electronics, Inc., San Diego, 
Calif. He was one of the founders of 
the company and has served as 
president since its inception. 

Richard Sanquini has been 
appointed as director of National 
Semiconductor Corp. 's microproces­
sor group, Santa Clara, Calif. 
Sanquini worked at RCA Solid State 
for the past 21 years, serving most 
recently as director of LSI 
operations. 

David Pava has been promoted 
from general manager to president 
and Bob Miller has been promoted 
from controller to secretary­
treasurer of Byte Industries, 
Hayward, Calif. 

Gerald L. Peterson has been 
appointed director of marketing for 
Tandem Computers Inc., 
Cupertino, Calif. Prior to joining 
Tandem, Peterson held marketing 
management positions for 13 years 
with the Hewlett-Packard Co. and 
was most recently marketing 
manager for small business systems 
at HP's General Systems Division. 

that a number of developments-­
especially in thin-film heads and 
plated media-would come together 
in the 1980 to 1985 time period to 
produce a major technological 
breakthrough," Irwin says. Their 
imaginations fired by this coming 
convergence, Irwin International's 
.founders decided on the product 
that was to emerge more than a 
year later as the model 51 o 
micro-Winchester. -Paul Kinnucan 

William J. Kelly has been elected 
to the new post of vice president, 
computer development of Lanier 
Business Products, Inc., Atlanta, 
Ga. Kelly was formerly vice 
president, engineering at ICL, Inc. 

Thomas J. Lawrence has been 
appointed general manager of Apple 
Computer Inc. 's European opera­
tion. He will be responsible for the 
marketing, sales and service of 
Apple products in Europe. Law­
rence was previously general 
manager and vice president of Intel 
Corp. 's European operation. 

Marvin Crumb has been named 
as president of u.s. operations at 
Mannesmann Tally Corp., Kent, 
Wash. He previously was general 
manager of NCR's engineering and 
manufacturing facilities in San 
Diego, Calif. 

Qume Corp. has announced the 
appointment of five new officers. 
David Mans has been named vice 
president, finance, comptroller and 
treasurer; Jack Jamieson has been 
appointed vice president, research, 
development and engineering; Gail 
James has been named vice 
president, marketing, memory 
products division; Allan McVicar 
has been named vice president, 
operations, memory products divi­
sion; and John DeSantis has been 
appointed vice president­
operations, printer products divi­
sion. 
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In a world full of 
uncertainty, we certify 

every flexible ctisk we make. 
Not every other one. 

While other companies have 
been putting a lot of money into 
sophisticated advertising, weve 
been putting a lot of money into TM 

l+=:::.rf( 

sophisticated test equipment. 
And putting the test ,. 

equipment to work on every / 
disk we make. SYi 

That way, the only Ectype ™ 'NCeM. Your flex1
• 1r J ""' .. 1• 

Flexible Disks you can buy ~;:* Ec:;typ~~::,m:::~~~iiiiiiiiiil 
~ c e is a real word that 

are disks that have been 100% meansafoithfulreproductian 

certified error-free. At higher than standard industry specs. 
Our disks live longer, too. Because we add all the correct 

ingredients to our initial formula. Instead of adding some later 
as an afterthought. 

The result is wear life that exceeds 10 million passes! 
Ectype disks are hard to lose and easy to use, too. 

Because they come in an E-Z Vue box that protects them and 
doubles as a file system. 

So in addition to 100% certification, you get 100% . 
convenience. 

For full details, call us at ( 605) 996-8200. 

SYNC9M® Your f\exi ble alternative. cl980SYNCOM d1vis1onSchwansSalesEnterpnses. lnc 

P.O. Box 130, Mitchell. SD 57301 
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Micro-controlled elevators 
lift spirits at Seattle hotel 

This is an up story about 
elevators. It's about ringing out the 
old era of discrete, TTL logic and 
mechanical relays and opening the 
doors to the days of microproces­
sors. It's about the elevators at the 
new Park Hilton Hotel in Seattle. 

The 34-story, 430-room hotel is 
being serviced by a bank of four 
elevators built by U.S. Elevator 
Corp., a division Cubic Corp., San 
Diego, Calif. The elevators are 
controlled by u.s. Elevator's 
1200MP microprocessor-based sys­
tem. The four-car system, which 
cost about $820,000 and includes all 
electronics plus two elevators that 
serve the hotel's underground 
parking garage, is the first 
production system from the manu­
facturer, which began development 
more than four years ago. 

The 1200MP consists of several 8-
x 17-in. boards built around a 
Fairchild F8 microprocessor. Be­
sides the 8-bit CPU, the boards 
contain a RAM controller and several 
r/o processor chips. The system can 
handle as much as 16K bytes of 
memory, but uses only 12K to 13K 
bytes to control the elevator cars, 
says Bill Hoelscher, chief electrical 
engineer and director of the project. 

The Seattle Park Hilton's four-car 
system uses nine F8 boards. A 
supervisor board controls four slave 
boards located in the control room. 
Each car also has one board that 
provides emergency-control func­
tions. Each supervisor board can 
handle eight slaves. 

Building elevator requirements, 
such as how long the doors remain 
open and priority service to certain 
floors, are programmed into the 
slave boards' PROM, says Hoelscher. 
With the PROM it is possible to 

Problems can be detected 
immediately via a bank of LEDs on 
each control panel in the control 
room. Diagnostic and sysyem 
perfomance data, such as traffic 
analysis and car assignments, are 
available in hard-copy from a 
Teletypewriter. 

The redundant system provides 
careful self-checking facilities, 
Hoelscher points out, so that in the 
event of a failure on one board, 
control is transferred to another 
processor to assure passenger 
safety and uninterrupted service. 

As efficient and safe as the 
1200MP is, however, Hoelscher 
points out that electromechanical 
relays haven't been entirely 
eliminated. Some mechanical con­
trol is still required, he says, mainly 
because of building safety codes. He 
hopes the 1200MP will prove itself 
and overcome the need for the 
mechanical parts. 

John Howell, president of u.s. 
Elevator, says that microprocessor 
control results in more efficient 
elevators. The cars travel at 700 ft. 
per min., and floor-to-floor response 
time is 7. 2 sec. "The elevators do 
not travel any faster with the 
1200MP than with other control 
systems," he points out, "they 
simply become more efficient." 

The control system can analyze 
the picture of people waiting at 
various floors throughout a build­
ing. Cars are assigned to the calls at 
various floors so that average 
waiting time is minimized. The 
bottom line, says Howell, is that, as 
in the case of the Park Hilton, four 
cars can provide the same level of 
service as five cars under conven­
tional control. 

For Park Hilton architect Tony 
Callison, the efficiency of the 
four-car system was a major factor 
in choosing the elevators. "We were 
drastically limited in space," he 
says, explaining that the shape of 
the property, subsequent design 
considerations and simple econonics 
forced him to fit the largest number 
of rooms possible into the space 

customize a 1200MP system to each A control system employing microprocessors has been installed 
building's needs, he says. at the Park Hilton Hotel, Seattle. 
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available. Plans called for 15 to 16 Labor costs are reduced as well 
rooms per floor in the 34-story 
building to be serviced by five 
elevators. "Had we stayed with a 
conventionally controlled system," 
Callison says, "we would have 
needed five elevators. That would 
have cost us one room per floor." 

Additional construction econo­
mies are realized because the 
microprocessor-controlled cars re­
quire considerably less machine 
room and service tower space than 
do their mechanical counterparts. 

because each car requires only two 
wires for its call signals. Electrome­
chanical systems use more than 100. 

u.s. Elevator plans to install 106 
more 1200P-controlled elevators in 
20 hotels over the coming year. 
There are also plans to convert five 
buildings currently using electrome­
chanical control systems to 1200MP 
systems. Howell expects a 30-
percent improvement in service 
when the microprocessor based 
systems are running. -Larry Lettieri 

Graphics system aids 
U.S. Customs Service 

A computer-driven graphics 
display system is helping the 
Customs Service to detect aircraft 
carrying drug smugglers and other 
people illegally entering the United 
States. The system, a Graphic 7, 

manufactured by Sanders Asso­
ciates, Inc., Nashua, N.H., is being 
tested at a Customs Air Support 

Group site in Tucson, Ariz. 
The Graphic 7 integrates and 

displays information from the 
Federal A via ti on Administration, 
Nor th American Air Defense and 
other radars. The system's radar 
display console is similar to those 
used by air-traffic controllers. 
Digitized information enters an 

The Sanders Graphic 7 system integrates and displays flight information from the FAA, 
North American Air Defense and other radars. 
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Color graphics with 
an important plus: 

An international network of ISC 
sales representatives and factory­
trai ned service centers. 

AL: W A BROWN INST 2051883-8660, AR: (TX) USDATA 

~~rfho~~~n 6g6 -~3~a A!~:~~r:~{f12~?.%98~4 J~1~?a 
805•964-8751 Irvine 714 '557-4460. Los Angeles 213 1 
476-1241. Thorson Co. San Diego 714 '292-8525. Jay 
Stone Assoc, Los Altos 4151948-4563. No Ca Service 
Cir 408 1732-4502. CO: PAR Assoc 303·371-4140. CT': 
J&J Assoc 203/624-7800. DE: (PA) Denco Dala Equ1pt 
215 542-9876. DC': (VA) lnlron Corp 703 569-1502 FL: 
W A Brown Inst Ft Lauderdale 3051776-4800 Melbourne 
305 723-0766. 'Orlando305 425-5505. Tallahassee904 1 
878-6642. GA: W A Brown lnsl 404 455-1035. HI ': 
Thorson Co 808/524-8633. ID: PAR Assoc 801 292-8145 
IL: (No) Resource Dala Sys 312 564-5440 (So) D1g1tal 
Sys Sales 816 765-3337 IN: Resource Data Sys 312 
546-5440. IA: (MO) D1g1tal Sys Sales 816 765-3337 (IL) 
Scott Co Only Resource Data Sys 312 564-5440. KS: 
(MO) D1g1tal Sys Sales 816 765-3337 KY: Lowry & Assoc 
606 273-3771 LA: WA Brown Inst 504 626-9701 ME: 
(MAI J&J Assoc 617 729-5770 MD: (VA) lniron Corp 
703 569-1502. MA: J&J Assoc 617 729-5770 Ml': Lowry 
& Assoc Brighton 313 227-7067 Grand Rapids 616 
363-9839 MN: Dytec No 6'2 645-5816 MS: (AL) W A 
Brown Inst 205 883-8660 MO: D1g11a1 Sys Sales 816 
765-3337. MT': (CO) PAR Assoc 303 355-2363, NB: 
(MO) D1g1tal Sys Sales 816 765-3337 NH: (MA) J&J 
Assoc 617 729-5770 NJ: (No) Tech Mktg Assoc 
201 224-6911 (So) (PA) Dence Data Equ1pt Corp 215 1 
542-9876. NM: BFA Corp Albuquerque 505 292-1212 
Las Cruces. 505 524-9693 NV: (AZ) BFA Corp 602 
994-5400. NY: Naco Elect Corp Fairport 716 223-4490 
No Syracuse 315 699-2651 Utica 3151732-1801 Metro LI 
(NJ) Tech Mktg Assoc 201 224-6911 NC: W A Brown 
Inst 919 683-1580 ND: (MN) Dytec No 612 645-5816 
OH: Lowry & Assoc Cleveland 216 398-9200 Dayton 
513/435-7684. OK': (TX) USDATA Engrg 214 661-9633 
OR: Thorson Co 503 1644-5900 PA: (E) Denco Dala 
Equ1pt 215 542-9876 , Lowry & Assoc 412922-5110 
Al: (MA)J&JAssoc 617 729-5770 SC:W A Brown Inst 
803 798-8070. SD: (MN) Dytec No 612 645-5816 TN: 
W A Brown Inst 6151482-5761 TX: Aus11n USDATA 
Engrg 512 454-3579 . 'Dallas 214 '661-9633 'El Paso 
(NM) BFA Corp 505 524-9693 'Houston USDATA Assoc 
713 681-0200 UT: ' PAR Assoc 801 292-8145 VT: (MA) 
J&J Assoc 617 729-5770. VA: lnlron Corp 703 569-1502 
WA: Thorson Co 206 455-9180 WV: (PA) Lowry & Assoc 
412 922-5110 WI: (IL) Resource Data Sys 312 564-5440 
WY: (CO) PA.A Assoc 303 355-2363 

·service contract available 1n these c111es plus San Fran· 
c•sco Ca Consult factory for add11iona11nformaf1on 

INTERNATIONAL DISTRIBUTORS 
EUROPE: Techexport Cambridge MA. 617 661-9424 
BELGIUM: Neron SA Brussels 02-24236-04 DEN· 
MARK : Nordland Comm Kobenhavn 02-913255 
FRANCE: Techdata Sari Rue• Ma Imai son 749-4 7-65 
1ntormat1c ISTC Pans 33-1-306-4606 GREECE: lnfo­
aata Athens 642-1368 ITALY: E FE Miiano 02-600733 
THE NETHERLANDS: Schreiner Elect Poeld11k 01749· 
4 7640 Compu 2000 Amsterdam 020-360904 SPAIN: 
SOMSA BarcelQna 204-17 43 SWEDEN: Tele1nstruments 
AG Valhngby 08-380-370 SWITZERLAND: W Stolz 
Ag Mutschellen 057-546-55 UK: Techex Ud Bourne­
mouth 0201671181. WEST GERMANY: Techdata GmbH 
Koblenz. 01149-31025 AUSTRALIA: Anderson D1g1tal 
Equ1pt Melbourne 03-543-2077. Canberra 58- 1811 Sydney 
02-808-1444 Brisbane 07-350-2611 NEW ZEALAND: 
Anderson D1g1tal Equ1pt Wellington 644-585 Auckland 
876-570 Christchurch 796-210 CANADA: Datamex 
Ltd Dorval PO 514 636-9774 01tawa Ont 613 224-1391 
Toronto Ont 416 787-1208 vancouver BC 604 684-8625 
CENTRAL & SOUTH AMERICA & CARIBBEAN: (GA) 
Amer Bus Sys 404 394 ·9603 MEXICO: lntercomex 
Monterrey 564 -876 FAA EAST: Computers Int I Los 
Angeles 213 382-1107 CHINA: Syscom Computer Engrg 
Ta1pe1 02 7022156 HONG KONG: Comptec Data Corp 
TWX 780 75823 INDIA: Patn1 Compu1er Sys Bombay 
230 314 JAPAN: Computers Intl Tokyo 03-463-9921 
TAIWAN: Sys Computer Engrg Ta1pe1 02-7026284 
MIDDLE EAST: (GA) ISC Middle East 404 581-0243. 
EGYPT: United Elect Alexandria 809933 ISRAEL: 
L1gad Sys Ramat Gan 03725749 KUWAIT: W J Towell. 
Safat 438 180. LEBANON: Computer Info Sys Beirut 
260110. SAUDI ARABIA: Jam1oom Int I. Jeddah 27790. 
Ryadh 25083-39732. REPUBLIC OF SOUTH AFRICA: 
Fulmen Africa , Germ1ston (Elandsfonte1n) (011) 36-5201 

For sales and service 1n other countries contact ISC 
headquarters 1n Norcross. Ga US A 

Intelligent Systems Corp.® 
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Need advice 
on color 
graphics? 
CalllSCS 

toll-free 
hotline. 
Make 1980 the year to improve your system with ISC's 
color graphics. You 'll see the many advantages our ter­
minals and desktop computers have over ordinary black­
and-white models, because color conveys information 
faster and more effectively. ISC's color systems sell at 
black-and-white prices - starting at under $1 ,500. That's 
why ISC is the world's largest supplier of color graphics, 
with over 15,000 systems already in use. 

If you 're wondering how to update your system with 
color graphics, call 800-241-4310 and ask for Tom 
Landry, our System Support Manager. He'll give you the 
technical advice you need to make your conversion to 
color incredibly smooth. Or call your nearest ISC sales 
representative for a personal , "hands on" demonstra­
tion . Either way, you 'll find out what our customers 
have known since 1973: 

Color 
Communicates 
BetterSM 

Intelligent Systems Corp.® 
lntecolor Drive • 225 Technology Park/Atlanta • Norcross, Georgia 30092 
• Telephone 404/449-5961 • TWX810-766-1581 



Ideals tell you to design for perforr nance. 
STC's product plan 

Balancing your 1/0 performance objectives 
against your company's cost objectives can be 
a vexing challenge. STC is ready to help you 
resolve the dilemma with the most com­
prehensive offering of tape subsystem 
products and capabilities ever offered to 
the OEM. 
lqK'OVlng Performance 

The 1900 Tape Family provides a choice 
of 9 basic subsystem configurations. So you 
can pick the precise combination of speeds. 
densities and features to complement your 
processor and your customers' applications. 

The chart on the right will help you start 
sizing up the appropriate model. 

In demanding processing environments 
GCR (6250 bpi) is the obvious choice. For 
example, a GCR tape drive can handle a 100 
Mbyte disk dump/restore with a single reel 
in as little as 4 minutes. (Compared to 4 reels 
and 20 minutes for PE.) On long sequential 
files, a 125 ips GCR drive will actually 
outperform most disk drives. Best of all. 
GCR performance comes with a significant 
bonus in read/write reliability. 

NRZI (800 bpi) and PE (1600 bpi) give 
your customers the ability 
to process archival data 
and to exchange infor­
mation with systems 
lacking GCR capability. 
STC's 1953 lets you 
handle all three of these 

Controlling Factory Costs 
If your company markets a line of systems 
to meet a variety of customer require­
ments, the STC 1900 can simplify your engi­
neering and cut your costs. 

The 1935 Formatter /Control Unit will 
handle up to four 1950 and 1920 Series 
Drives. intermixed in any combination of 
speeds and densities. That means a single 
hardware interface and a single set of oper­
ating system drivers and utilities can accom­
modate all the configurations in your 
marketing mix. 

More good news. The seven 1950 Series 
Drives models have a 90% plus parts 
commonality. The same is true of 1920 Series 
Drives. So training is simplified and spare 
parts headaches are a thing-
of-the-past 

popular formats in a ~"!":~...,,....--
single drive/singl~ for- nr1u1n1 

~ 

matter configuration. ------a1 uf 
!114~ ------- •j.:-

SfclM~rtf !'!fa~ ~~ 
~ .......... 
~ 
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~ 
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Practicality says design to cost. 
gives you both. 

And for the ultimate in flexibility. 1900 
subsystems provide a convenient growth 
path. With a few simple card changes, 
your field engineers can convert speeds and 
densities, on-site, in a matter of minutes. 
Containing Service Costs 
To as.c;ure fast. effective field service, STC 
provides you with the most comprehensive 
diagnostics in the industry. The 1900 
Diagnostic Software features more than 
180 routines including functional, relia­
bility and artificial stress testing. Field ex­
perience has shown the package will deliver 
95% fault detection and 70% isolation to 
one of three cards. 

Your field engineers can run these routines 
on-line via the customer's processor or off­
line via STC's 3910 Diagnostic processor. 
In addition to its powerful local capability. 
the 3910 offers remote communications. 
so an FE can call on factory expertise for 
difficult problems. 
Support for Success 
When you specify STC 1900 Subsystems 
you have the resources of the world's largest 
tape system manufacturer behind you. De­
pending on your needs you can 
draw on STC's engineering. 
marketing. or training depart­
ments for expert implementation 
assistance. 

For details on how 
STC can help you meet your 
cost performance and 
profit objectives. contact 
your local STC repre­
sentative. Offices 
are located in major OEM 

IM~!CJ. I 
Sb1Ntvti1! !nte~ Block I KBytes/Sec 

Size NAZI PE 
(Bytes) 800 1600 

=1 18 27 

31 52 

8000 38 71 249 57 

' 
Max 40 

centers around the world. 
Or write Storage Technology Corp .. 

P .0. Box 6, 2270 S. 88th Street, Louisville, CO 
81YJ2.7. Phone (303) 673-5151. 

107 379 

120 470 

70 

77 130 390 

STORAGE 
TECHNOLOGY 
CORPORATION 
Fulfilling the promise of technology. 
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Thousands 
of 

"like new" 
products 

with 
money back 
guarantees. 

REI Sales Company 
(800) 227-8409 

Mi•i·Miara 
World 

Interdata 1632 computer system, 
which coordinates the radar 
information with scheduled flight 
information from the FAA. But the 
Graphic 7 system has capabilities 
that are not common to air-traffic 
controller systems. In addition to 
military radar data blocks, for 
example, the system handles 
computer-stored map overlays. 

Users of the system can display as 
much as 250 mi. of map area, 
enlarge a 2-mi. area and focus on 
aircraft in that location. The system 
can also filter out aircraft above or 
below a certain altitude, enabling 
operators to concentrate on a 
specific aircraft. 

A cursor device enables an 
aircraft that is spotted by an 
operator to be "hooked" and 

In California (213) 993-7368, (415) 968-8845 or (714) 879-0561 followed during flight. The system 
CIRCLE NO. 41 ON INQUIRY CARD can also predict the future flight 

------ ---------- ----------------< pattern of an aircraft and display 
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LOW POWER 32K WORD MEMORY 
FOR THE DATA GENERAL NOVA, 1200, 

800 AND EMULATING COMPUTERS. 
• Totally NOVA 800, 1200, and D-116 hardware and 

software compatible. 
• Requires only +svoc power source at 1.0A 

maximum. 
• High density, single board design. 
• Improved reliability resulting from lower voltage 

stresses. 
• Lifetime warranty to original purchaser. 

Model N3010 is a highly reliable , low power, 32K Word MOS 
memory for the Data General Nova 1200 and 800 series 
computers. Its single board design, requiring 5 volts at 1 amp 
maximum, replaces triple-voltage memories that need an 
average of 30 watts to operate. A convenient application 
advantage allows use of the 32KW memory in BK pages or 
as a single block. It's new from Quentin Research Inc., 19355 
Business Center Drive, Northridge, CA 91324. Our telephone 
number is (213) 701-1006. 

SEND FOR COMPLETE INFORMATION 
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flight vectors for an intercept, from 
either a fixed station or a moving 
chase plane. 

The Graphic 7 can display 
overlays of state outlines and border 
cities, airways, VOR (very-high­
frequency omnirange) and restrict­
ed locations, airports, mountain 
peaks and operator-generated 
maps. The system can also display 
the status of each radar, including 
its location, frequency, tilt angles of 
antenna and the time it was seen. 

The system will eventually be 
connected to other radars to 
increase the efficiency of customs 
personnel and to provide greater 
coverage than was previously 
possible. 

The success rate of the Graphic 7 

system has not been determined 
because "it's just been up and 
running," says Jim Joyce of Sanders 
Associates. But John Schoolmeester 
of u.s. Customs says, "If the tests 
meet design criteria, additional 
systems will be installed at other 
sites in the u.s." Joyce says that 
Florida is one possible site for the 
system after it is tested. 
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Get more from your LSI-I I and 
PDP-I I by putting less into it! It's 
possible, with Dataram's dual-density 
DEC®-compatible tape controllers that 
offer an amazingly efficient packaging 
approach. 

For NRZI operation (LSI-I I or 
PDP-11), a single quad board from 
Dataram is all that's needed . For phase 
encoded mode, the simple addition of 

the dual-size PE board, anywhere in 
the LSI-I I or PDP-I I backplane, 
makes it possible. Packaging flexibility 
that allows you to optimize your DEC 
configuration. 

Dataram's T03 / T04 /T34 family, 
summarized in the chart below, offers 
the widest array of DEC-compatible 
tape controllers available today. 

NRZI PE 

T03 2 DUALS 
LSl-11 T04 1 QUAD 

and 1 DUAL 
T04 1 QUAD 

PDP-11 T34 I QUAD T34 I QUAD 
and 1 DUAL 

CIRCLE NO. 43 ON INQUIRY CARD 
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The T04 /T34 controllers, utilizing an 
integral 16-bit bipolar microprocessor, 
provide speed capability to handle up 
to 1600 BPI at I 25ips. And they 
require only +5.0VDC. 

Less power. Less space. Less cost. 
That's a lot of less ... and it adds up to 
more performance for your DEC-based 
system. From Dataram. 

DEC, LSI-I I, and PDP arc registered trademarks 
of Digital Equipment Corporation. 

DATARAIVI 
CORPORATION 

Princeton Road 
Cranbury, New Jersey 08512 

Tel: 609-799-0071 TWX: 510-685-2542 
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When your requirements grow 
from the function of a simple 
terminal to full computing 
power ... add our Commander 
MX or FX Microcomputer to your 
terminal. Stripped of its keyboard 
and display, the MX or FX com­
puter uses your terminal for its 
console and instantly gives you 
a complete microcomputer 
system for under $1500*. 

7? 

Both MX and FX models contain 
a powerful ZSOA processor. The 
FX uses dual floppy disks to 
deliver up to 2.4 Megabyte bulk 
storage with up to 64Kb RAM . .. 
while the more economical MX 
uses a minifloppy disk with 180Kb 
of bulk storage along with its 32K, 
48K or 64K RAM. Either version is 
available with BASIC, FORTRAN, 
COBOL, etc .. software operating 
under CP / M™ or MP /Mr"' FOOS 
... or even with Pascal. And, 
Commanders are connected to 
your terminal 's RS-232 port 
without special hardware. 

CIRCLE NO. 44 ON INQUIRY CARD 

Until now you 've paid several 
thousand dollars to add a computer 
system ... but now you can enhance 
your simple terminal to full computer 
status for under $1500* with 
Commander MX or FX. 

9050 Red Branch Rd. 
Columbia, MD 21045 
(301) 992-3400 TWX (710) 862-1891 

"MX: 32K version in quantity of 100 to qualified OEMs. 

'"' Trademark of Digital Research . 
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Ellll•rlal 

Seconding 
an Ethernet motion 

(Paul Franson, editor of Electronic 
Business magazine, a sister publication 
at Cahners, included an editorial in the 
October issue in which he expresses an 
opinion that we share and heartily 
recommend for computer industry 
perusal. Paul proposes that the Xerox 
Corp. Ethernet standard communica­
tions bus and protocol be broadly 

.._ adopted. We'll go a step further: we 

I 
suggest that IBM Corp. would perform 
a great service by embracing 
Ethernet, as unpalatable as that might 

be to the IBM corporate psyche. Such a move would go a long way 
toward establishing Ethernet as a true local communications network 
standard. Excerpts from Paul's editorial follow. - L . J . Curran) 

If you make any products that must communicate locally-whether 
in an office or factory-with other equipment, you should take a 
careful look at the Ethernet standard communications bus and 
protocol developed by Xerox and now adopted by Intel and Digital 
Equipment Corp. It permits different kinds of computers, computer 
peripherals, data terminals and office equipment to communicate 
over a single coax line at quite high data rates. More important, 
however, is that widespread use of Ethernet will likely prevent the 
chaos that might result if the office automation industry doesn't 
adopt a standard. 

We've seen in the much smaller instrument market what the 
adoption of the general purpose interface bus (GPIB) has done to 
simplify use of programmable equipment. Think, then, of the impact 
a standard bus would have in the potentially huge office-and later, 
factory-automation market. A standard would also allow small 
companies to compete on an almost equal footing with giant firms, 
even when the latter are responsible for most of the system. 

Fortunately, it appears that it will be very easy to get on the bus. 
Intel is developing the required protocol chips; DEC, the line-tap 
transceiver. Other companies are sure to supply the market as well. 

The three firms are also publishing full data on Ethernet, with 
Xerox offering a license for a nominal fee. Here Xerox is following the 
lead of Hewlett-Packard Co., which developed the instrument bus 
but made it easy for everyone else-including competitors-to use it. 
With Xerox doing the same, you don't have to be a sage to see that 
although Xerox should gain a great deal from wide acceptance of its 
development, other firms with much more limited resources will also 
benefit. 
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MORE DEBUNKING 

To the editor: 
Holy cow, a Luddite speaks out in a 

computer magazine (Edwin Lee's 
article: "Debunking the development 
system myth," MMS, August, p. 107). 

Fun stuff this, no compilers, no 
assemblers, just good ol' numbers. Did 
Pro-Log use a "high-level" number 
base-say octal or hex? Or did they stick 
to binary? Potential article here, 
perhaps: "Debunking the hex myth." 

I have to admit to not quite following 
all of Lee's arguments (for example: 
using Andrew Grove's average of 13,000 
words per system to conclude that 
Pro-Log's project, if implemented using 
a development system, would have 
consumed 13,000 words), but no matter. 
I enjoyed the article, it's kept me jolly 
for more than a week. 
J. C. Huntington 
Principal Software Engineer, 
Advanced Systems 
Honeywell, Inc. 
Phoenix, Ariz. 

To the editor: 
Your special report (on development 

systems, MMS, August, p. 68) is an 
excellent presentation with neat tabular 
data of current manufacturers and 
equipment capabilities. Such a presen­
tation is very helpful to mini-micro 
system users regardless of whether 
they will use the development systems 
directly in a cookbook fashion, or 
whether they are resourceful enough 
(like Ed Lee, Pro-Log, Inc.) to play the 
game by ear. 

In the same issue you publish Ed 
Lee's "Debunking the development 
system myth" (p. 107) together with all 
its pedantry. In doing so, you are 
evidently aware that any subject thrives 
with controversy, and it atrophies with 
consensus. We are glad to have your 
multisided presentation, so that we 
could tackle the ball game in our own 
way. 
Frederick Marich 
Senior Analyst 
Amdahl Corp. 
Sunnyvale, Calif. 

Ll!lll!rs 

To the editor: 
My role as both a hardware and 

software designer has allowed me to 
become intimately familiar with the 
microprocessor development system as 
both a design aid and software 
debugging tool. 

I couldn't disagree more with the 
majority of Edwin Lee's ideas on the 
usefulness of the MOS in all aspects of 
software design and the marriage of 
hardware and software in the final 
design (MMS, August, p. 107). There is 
no magic documentation machine 
available, but I find the MOS to be a most 
convenient aid in documentation. Mr. 
Lee and his antiquated ideas on hand 
assembly of software are reminiscent of 
vacuum tubes and high-button shoes. 

I know now how lucky I must be not 
to be one of those poor souls at Pro-Log 
doing hand assembly to please the boss. 
I know for sure I'll never work for 
Pro-Log as long as a Mr. Lee remains. 
Bobby J. Jones 
Lawrence Livermore National Lab 
Livermore, Calif. 

The Codata CTS-100/6 is a self-contained 
system which can be specifically config­

ured to match a variety of applications. 
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Now, with the added flexibility of a 
6M Byte Micro-Winchester drive, it's 
ideally suited for dedicated process 

control environments, development 
systems, distributed networks, or business 
applications . 

A FEW IMPORTANT SPECIFICATIONS • MULTIBUS ls a 
trademark oflntcl 
Corporation 

0 8080, 8085, 8086 CPU 
configurations 
0 Dual-density, double· 
sided 5-1 /4" floppy disc drives 
with 348K Bytes per drive 
0 5-1/4" Micro-Winchester 
disc drive with 6M Bytes 

0 64K Bytes RAM 
0 Nine-inch, SO-character 
x 2 5 line display 
0 Nine-slot MULTIBUS 
backplane 
0 82-Key, ASR-33 compati· 
ble keyboard with 18 pro­
grammable function keys 

0 Special 1/ 0 configura· 
lions and custom interfaces 
upon request 
0 Software: CP/ M ••, BASIC, 
Interpreter & Compiler, 
FORTRAN, COBOL, PASCAL 

See us at Mini-Micro 80, booth 312 

CIRCLE NO. 45 ON INQUIRY CARD 

.. CP/ M is a trademark 
of Digital Research 
Rep inquiries 
Invited 

CODATA 
For additional Information , please call or write. 
CodataSystems Corporation, 285 N. Wolfe Road, 
Sunnyvale, CA 94086, ( 408} 735·1744 
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Put $50K in your pocket 
instead of IBM's. 

Get more out of your applications soft­
ware with Two Pi. At a price that may 
save you as much as $50,000 over what 
you'd pay IBM. Whether you're a service 
bureau or systems house, we'll show you 
how to get 370/138 or 4331 performance 
with our Foundation System and your 
software. 

Our Foundation System is the field­
proven V32 CPU. It's low cost: only 
$99, 950, quantity five. It's powerful. It 
executes industry standard 370 software 
without reprogramming. 

The Two Pi System includes 1/0 chan­
nels. Selector and multiplexer channels 
interface with 370 control units and peri­
pherals. We also give you INTEGRATED 
CONTROLLERS. So you can use low­
cost OEM peripherals while you keep full 
IBM software compatibility. 

And Two Pi backs you all the way. With 
hardware and software support. We'll 
show you how to run under VM / 370, 
OS/ VSl, or DOS / VS operating systems. 

We've helped a broad range of OEMs 
turnkey our Foundation System with their 
application software packages. We're 
ready to help you too. Get complete de­
tails today. Call or write Clay Marr at 
(408) 988-1234. 

------Successful Systems Business 

-------Application Software 

,----------Operating System 

---Post-Installation Support 

--- Low-Cost Peripherals 

- Integrated Controllers 

---1/0 Channels 

- V32 Computer 

CORPORATION 

3105 Patrick Henry Drive 
Santa Clara, CA 95050 

A subsidiary of U.S . Philips Corporation 





A great deal in graphics 
just got a great deal better. 

As an OEM, you need more than product. 
The compon~nts that go into your systems 
must be easy to integrate, service and 
support. New hardware can't obsolete 
existing software. And maximum reliability 
is crucial. 

We appreciate your needs so we've given 
them considerable thought. Perhaps most 
importantly, we know you need a supplier 
who will give you the kind of support your 
customers expect from you. A supplier who 
realizes that good service is as important as 
a good product. 

You Can Benefit From Our Experience 
With Users 
lMLAC's DYNAGRAPHlC terminals have 
helped OEMs around the world develop 
interactive CAD/CAM systems for a variety 
of user applications. These low-cost 
terminals feature high-resolution graphics 
and easy-to-use support software. 

Now, IMLAC has developed an even 
better terminal, the DYNAGRAPHIC Series II. 
This microprocessor-based terminal is a 
compact, self-contained unit which weighs 
only 96 pounds. It has all the features of 
previous DYNAGRAPHIC terminals-plus a 
lot more. Performance has been signifi­
cantly increased and a new, aggressive OEM 
pricing schedule is now available. 

Good Things Come In Small Packages 
The DYNAGRAPHIC Series II contains only 
five major boards for easy servicing. These 

boards are connected via the popular 
MULTIBUS T~ providing the system's 
modularity. 

Proven DYNAGRAPHIC software cuts 
your development time to a minimum. And 
IMLAC's worldwide Field Service organiza­
tion gives you and your customers the best 
support available. 

Let's Shake On It 
We'd like to be your business partner. 
When you're looking for a graphics terminal 
for your system, you'll appreciate the 
fact that IMLAC can provide more than just 
high-quality graphics. Wherever you sell 
your systems, you'll want a vendor who's 
thought about how you run your business. 
One who can offer the price and product 
flexibility you need. After all, your 
customer is also our customer. 

You'll be surprised how easy it is to 
integrate the Series II into your system. To 
get you started, development systems are 
available to selected OEMs at the low, 
100-unit OEM price of $8,840. 

We think that's a great deal better than 
you'll find elsewhere. 

Call or write us today. 
IMLAC Corporation, 150 A Street, 
Needham, Massachusetts 02194 
TOLL FREE: 800-225-8703, Ext. 8840 
(Massachusetts: (617) 449-4600, Ext. 8840) 

$ 8,840 (OEM 100 qty price) 

A Hazeltine Company 
CIRCLE NO. 46 ON INQUIRY CARD 

Multibus is a trademark of Intel Corporation. 





To the editor: 
In 1974, I attended one of Mr. Lee's 

half-day seminars in Philadelphia. At 
the time, he mentioned the expression 
SMOP-"simply a matter of pro­
gramming"-which has become one of 
my favorite phrases. 

I recently saw your article. With 
several years of data-processing and 
computer-science experience, I find it 
difficult even to imagine writing large 
programs without automated aids. 

Still, I am prepared to learn new 
methods from "The Microprocessor 
User's Guide." Convince me. 
Richard E. Brown 
Telecommunications Engineer 
Dartmouth College 

DON'T BE SHORTSIGHTED 
To the editor: 

In the September issue, you report a 
complaint that young people and babies 
in strollers tied up some exhibitors for 
hours ("Siggraph reflects growth in 
computer graphics market," p. 17). 
These exhibitors are the same people 
who fought to be one of the 400 
companies that conducted 10,000 job 

interviews at RPI last year. Some even 
wrote me plaintive letters asking for 
lists of graduates. Thus I find their 
attitude at Siggraph, and at other 
exhibitions like Electro 80 that exclude 
teenagers, unbelievably shortsighted. 
The continuing technological leadership 
of the u. s. depends on more youngsters 
becoming interested in math and hard 
science. I encourage my students to get 
into these shows in any way possible. 
W. Randolph Franklin 
Assistant Professor 
Rensselaer Polytechnic Institute 

A THIRD ALTERNATIVE 
To the editor: 

Walter A Levy's article in the 
September issue ("Too many networks, 
not enough gateways," p. 104), pointed 
out much of the problem in deciding 
between vendor-oriented networks and 
X.25-oriented ones. His comments about 
connecting 3270s to packet networks 
were especially appreciated, since this 
firm is in the midst of development work 
of that type. (I should explain that Tran 
does support 3270s on packet links, but 
through a packet assembly/disassembly 
product purchased on an OEM basis.) 

Lelle rs 
I wouldn't be writing if I were not 

about to say, "Hey, don't forget us. " In 
fact, there is a third alternative-the 
"transparent" network, which is neither 
host-based nor common carrier-based, 
and which is available now. 

The point about Tran is that it 
can-and regularly does-supply a 
network for linking any variety of 
terminals and computers. It cannot, 
within the network, perform the 
translations so that incompatible units 
can interface (this is sometimes done at 
nodes), but it does provide the switching 
from any and to any compatible device. 

Tran supports X.25 as well, and thus 
is part of the larger group of PDN 

suppliers you mention, but it is not a 
service bureau supporter a la Tymnet, 
nor a carrier. 

Thus it is in a position to argue with 
some of Levy's points, while agreeing 
with the basic thrust of his article . . . 
and I'd have felt a tad better if the 
"third alternative" had been mentioned 
in passing. 
Richard A. McLaughlin 
Director of Corporate Information 
Telecommunications Corp. 
Marina Del Ray, Calif. 

Line Printers for End Users 
and System Integrators 
Improves Profit* 
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* Volume discounts 
* Dataproducts Technology 
* 30-503 savings r-·----------------------------* 125-1800 LPM 
* 30-day delivery 
*Nationwide service 
* Over 50 Interfaces and Controllers 

to choose from 
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To: BOS Computer Corporation 
1120 Crane Street 
Menlo Park, CA 94025 
(415) 326-2115 
TWX 9103732005 (BOS MNPK) 
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The Computer System I Use ______ _ 

Name---------------

Title---------------

Company'------------~ 

StreeL---------------

City _______ State ___ Zip. __ _ 

Telephone ( ______ Ext.. ___ _ 
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"GET A HEAD STI\RT 
ONTOMORROWWITH THE 
SOFTWARE THKf'S GOING PLACES. 
THE UCSDp-SYSTEM~" 

JULIE ERWIN, Director of Marketing, Sofrech Microsystems 

0 
ur microcomputer software 
system's going places for 
good reasons: 
We're constantly expanding 

and developing it. We started with 
UCSD Pascal,™ added FORTRAN, 
and we'll be introducing more in 
the months ahead. 

We off er a total development 
and execution environment, from 
operating system and cross assemblers 
to screen editor. 

We run on most major micro­
processors today: Z80, 8080, 
8085, 6502, 6800, 6809, 9900 and 
LSI-11~ And because the UCSD 
p-System's portable, you can be sure 
that what you invest in software 
today is a good investment in tomorrow. 

We're going places and 
gaining in popularity with microcom­
puter manufacturers, applications 
developers, and demanding end users. 
Get a head start on tomorrow by 
working with a company that knows 
how to develop professional 
quality software, and that's committed 
to delivering it. 

Our system's available for 
distribution licensing or for single-copy 
sales. With Pascal, it costs $350 ... 
with FORTRAN, $400 ... and with both 
languages, $550. Docuinentation 
sets are $50. Phone orders are welcome, 
and Visa and Master Card orders 
are accepted. Write or call for 
more details. 

~CQJCS[(~~[}=CJ 
mlCROSYSTerns 
R SUBSIOIRRY OF SOFTECl-f 

9494 Black Mountain Road, San Diego, 
CA 92126. (714) 578-6105 

UCSD P-System and UCSD Pascal are trademarks of the Regents of the University of California. 
LSl-JJ 1s a trademark of Digital Equipment Corp. 

TWIX: 910-335-1594 

CIRCLE NO. 49 ON INQUIRY CARD 
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SYSTEM INTEGRATION 

The case 
for board-level 

microcomputers 
JEFF GORIN and LOTHAR STERN, 

Motorola Semiconductor Products. Inc. 

Whether to buy at the board level or build from components 
is an important decision; here are some helpful suggestions 

The microcomputer's rise in popularity as a dynamic 
replacement for fixed, complex logic systems has been 
directly proportional to the growth in related integrat­
ed circuits that have evolved to support it. Today those 
circuits permit virtually any desired degree of micro­
computer power to be implemented with a relatively 
smlll number of IC packages in a desk-top-sized system 
configuration. The other side of the coin, however, is 
that the OEM or industrial end user is now faced with an 
overwhelming selection of component- and subsystem­
level products. Obviously the choice of vendor is 
critical. But equally important is choosing between the 
various levels of products offered within the selected 
vendor's product lines. The system integrator must 
decide: 

board-level subsystems. (Some combination of both of 
these approaches may be selected.) 

1. Whether to design his system with basic IC 

packages (the "scratch system" approach) or to 
implement it with a complement of more integrated 

Fig. 1. VERSAmodule Monoboard microcomputer, 
showing modular functional elements. 
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2. Whether to implement the system with a 4-bit, 
8-bit, 16-bit (current state-of-the-art) or 32-bit (on the 
horizon) microprocessor. 

$150M 

$100M 

$ 50M 

1975 '76 '77 '78 '79 

$150M 

$100M 

$ 50M 

1975 '76 ·77 '78 '79 

Fig. 2. Market growth for board-level microcomputers (below) and 
for microprocessors and microcomputer chips (top) . 
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For many microcomputer users, 
designing with basic components 
becomes either too tedious, too 
expensive or too time-consuming. 

The industry sells two basic types of microcomputer 
elements: a microprocessor unit (MPU) and a microcom­
puter unit (MCU). The first of these is simply the central 
processing portion of a microcomputer and contains 
neither built-in memory nor 1/0 circuitry. The latter 
usually contains some on-chip memory (both RAM and 
ROM), as well as some basic I/o interface features. 
Except in very rare applications, neither of these 
choices constitutes a complete, self-contained, opera­
tional system. 

The user, therefore, supplements his choice of 
MPU/MCU with a myriad of peripheral components-­
more memory, perhaps, or additional Ilo functions-to 
evolve a typical microcomputer as shown in Fig. 1. In 
this instance, the MPU represents only one of 147 IC 

packages required for the desired function. Obviously, 
a lot of design work goes into the development of the 
final functional system. 

To the OEM whose end product is large-volume and 
computer-related (terminals, for example), the design 
and manufacture of the custom board demanded by his 
product becomes an in-house effort. For many other 
microcomputer users, however, designing with basic 
components becomes either too tedious, too expensive 
or too time-consuming. Such system manufacturers 
prefer to start at a higher level of manufacture with 
board-level subsystems. The increasing popularity of 
this approach is shown by the rapid rise of board-level 
product sales, as illustrated in Fig. 2. 

Typical examples of board-level user candidates 
include: 

• End users of custom-built systems who have no 
in-house design facilities. 

• Users with in-house design facilities but with 
limited computer design experience. 

• Users with computer design experience but whose 
end product is produced in too low a volume to offset 
in-house investment in engineering time and manufac­
turing facilities. 

• Users who wish to avoid a relatively large 
investment in development systems of the complexity 
needed for chip-level design support. 

• Users whose markets require quick turnaround of 
new products. 

In these cases, system development with subsystem 
boards represents the ideal compromise between 
building a system from scratch and having it built on 
the outside in a turnkey operation. The advantages of 
board-level products are that they are more cost­
effective when end quantities are moderate, are 
simpler and quicker to implement, conserve engineer­
ing time and talent, employ the latest components and 
design techniques, afford maximum use of supporting 
software and peripherals. 

Let us develop the factors behind each of these 
benefits in some detail. 

• More cost-effective for moderate quantities. 
Whether the microcomputer system is being designed 
for resale or for internal use, its cost is a key factor in 

NONRECURRING DEVELOPMENT COSTS-
TYPICAL 8·BIT SINGLE·BOARD 

MICROCOMPUTER 

COST COMPONENTS LABOR 

MAN· s D~ 
Design Engineering 
Circuit Design 35 7000 
Design Documentation 20 4000 
Board Layout 15 3000 
Prototype Debug 20 4000 
UserlMaint. Manual 

Inputs 15 3000 
Test Design Inputs 10 2000 

Product Test Engineering 
Product Design 

Familiarization 10 2000 
Test Design 35 6000 
Test Debug 20 4000 

Production Engineering 
Production 

Documentation 10 2000 
Assembly & Test 

Flxturing 20 4000 

TOTAL ($50,000)= $41,000 

Fig. 3. Nonrecurring development costs for 
typical 8-bit single- board microcomputer. 

MATERIALS AND 
SUBCONTRACT· 

ED WORK 

s 

2000 
3000 

1000 

3000 

+$9000 

DEFINITIONS 
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Slngle board microcomputer (or 
"monoboard microcomputer")--A sin­
gle printed circuit board containing, as 
a minimum, processor, memory (ROM 
and/or RAM) and input/output­
usually a combination of serial and 
parallel ports. May also include a 
counter/timer function and bus 
interconnection scheme. A "single­
board microcomputer family" may 
also include other functional system 
elements (such as memory and 1/0 

functions) on circuit boards of the 
same format as the microcomputer 
board. 

Modular-Refers to a partitioning 
scheme for a family of a single-board 
microcomputer family circuit cards 
wherein system and 1/0 functions of 
various types are grouped and 
organized into "modules" (a memory 
module, for example). Each of the 
modular circuit board elements also 

includes a "bus interface" to allow 
intercommunication. The benefit to 
the system designer is that various 
functions can be included only to the 
degree needed for a specific 
application. 

Bus-A mechanical, logical and 
electrical interconnection scheme for 
modular microcomputer circuit ele­
ments; provides a common path for 
address and control information 
between those modular elements. 
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Cost Per 
Unit Produced 

~ \ Ouantity 
~"P" 

I 
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I 

l 

Buy 

Make 

Product Lifetime Quantity 

Fig. 4. A make-or-buy analysis. 

the make-versus-buy decision. Consider the typical 
case of a microcomputer system whose principal 
sub-element is an 8-bit single-board microcomputer 
that can be purchased outside or designed and 
manufactured internally. In either case, the application 
software (or firmware) will be designed in-house so the 
computer board hardware is itself the principal 
variable. What, really, is the "cost" of that board for 
each of the two options? 

For the purchase option, the cost is merely the price 
paid to acquire the board. However, for the "make" 
option, the total cost is not as obvious. It is all too 
common for the system designer to conclude that he can 
save money by designing and producing the monoboard 
microcomputer himself, instead of paying $600 or so for 
it on the open market. He observes that it contains only 
$70 worth of components soldered into a $30 PC board. 
What he does not consider fully is that the production 
cost of his own monoboard microcomputer is much more 
than just the total parts cost, and that the total cost per 
manufactured unit is much more than just the 
production cost when the total production run is only a 
moderate number of units. 

The total production cost will include both parts and 
labor. With a moderate overhead rate, assembly and 
test labor can easily add another $50 to that $100 of 
components. Moreover, the "total" cost must include an 
amortized amount of the total nonrecurring develop­
ment cost. A single-board microcomputer can easily 
cost $50,000 in nonrecurring charges considering 
design engineering, test development and production 
engineering requirements (Fig. 3). The system design­
er must comprehend the realities of today's labor costs: 
engineering overhead of 40 percent to 70 percent on top 
of straight salary brings the daily cost of a microcom­
puter design engineer to $150 to $200 depending on skill 
level and specialty; production-shop overhead of 200 
percent to 500 percent brings the cost of a production 
person to more than $200 a day (even though his direct 
hourly pay is much less than that of the engineer). 
Actual overheads vary, but these are good estimates of 
"typical" overhead structures in medium to large 
companies. 
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With an anticipated low-volume production run of 100 
units (not an unlikely number considering many types 
of factory control systems), the amortized development 
cost per unit would be $500. Add this to the direct 
production cost of $150 and you can see that the 
advantage would be in favor of buying at a unit cost of 
$600 or less per unit in volume. 

The make-versus-buy analysis will typically result in 
the pair of curves shown in Fig. 4. The curves indicate 
decreasing cost-per-unit as a function of the total­
product lifetime-production quantity. The point "p" is 
the particular lifetime quantity where the per-unit cost 
would be exactly the same whether the board-level 
product were designed in-house or purchased. For any 
greater anticipated lifetime quantity, it would make 
more economic sense to design and manufacture the 
product in-house. Conversely, for a smaller quantity it 
would make sense to purchase the product. The shaded 
area represents the amount of cost per unit saved by 
purchasing rather than manufacturing. 

For the most common applications of 8-bit microcom-

Board 
Level 

SOFTWARE ACTIVITIES: ELAPSED TIME 

SIW Design 

S/W Debug 

r-------------------------------

Component 
Leve l 

H1w Design & Prototyping 

SIW Design 

SIW Debug 

0 2 3 4 

Months 

Fig. 5. Activity chart illustrates the potential elapsed-time saving 
that can be achieved when designing at the board level. 

puter sys ems in industrial and lab automation and in 
general d:-.. ,a-acquisition functions , the point "p" as 
shown on the curve usually falls in the range of 200 to 
500 units. For 16-bit systems in these same general 
applications, because of their greater. complexity and, 
therefore, development cost, "p" will usually fall within 
300 to 800 units. 

• Simpler/quicker to implement. Elapsed time is a 
valuable commodity, more so when one is looking at a 
window for getting a product on the market ahead of 
the competition, or for implementing some cost-saving 
automation feature internally. How does use of 
board-level products help? Simply by allowing the 
serious development phase of the application software 
to begin earlier than is otherwise possible if the 
hardware is an in-house design. Typically, the "serious" 
software-development phase cannot begin until the 
prototype hardware is debugged to a certain stage. 
With a purchased board-level product, this software 
debug can usually begin as soon as the purchased unit is 
delivered, typically less than 30 days after order (and 
many times it is off-the-shelf). With the in-house 
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For the purchase option, the cost is 
merely the price paid to acquire the 
board. But total cost isn't as obvious 
with the 'make' option. 

designed hardware product, the delay to debug 
hardware could be three to six months (Fig. 5}-a long 
time if the competition is using the board-level 
approach in their system integration. 

• Conserves engineering time and talent. It is no 
secret that microprocessor hardware and software 
engineers are very scarce. Consequently, there is even 
more impetus to make the most productive use of their 
talents. An organization with enough design talent to 
undertake one component-level design project over a 
specific period of time, but not enough for two over the 
same period, could potentially execute the design of 
both new microcomputer system products if at least one 
project is executed with board-level subcomponents. 
The ability to amplify scarce design talent in this way 
can mean the difference between bringing a product to 
market or missing the market window. And this, in 
turn, can mean more profit dollars for those who use 
board-level products judiciously. 

• Employs latest components and design tech­
niques. Each successive generation of LSI and VLSI 
devices normally offers greater design and operating 
efficiencies in the final system product. However, new 
components frequently require new design techniques 
for their best use, and new design technique imply an 
improvement in or expansion of the skills of the 
designers who will be using those components. Again, 
use of board-level products can obviate the need to 

Choice of Technology 
NMOS CMOS ECL 

(General Purpose) (Very Low Power) (Very High Speed) 
MC6800 MC145008 MC10800 
MC6801 MC141000 
MC6802 MC141200 
MC6803 MC146805 
MC6805 
MC6808 
MC6809 

MC68000 
MC3870 

Choice of Functional 
Completeness: 

MCU 
MPUwlth MPU with On·Chlp 

MPU/CPU/ALU On-Chip RAM RAM, ROM & 110 
MC6800 MC8802 MC6801 

MC6803NR MC6803 MC6805 
MC6808 MC3870 
MC6809 MC141000 

MC68000 MC141200 
MC145008 MC146805 
MC108000 

Fig. 6. Motorola's MPUIMCU options for system design. 
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apply hardware design resources, or to upgrade the 
skills represented in those resources, while still taking 
advantage of the latest components and techniques. 

• Maximum use of software and peripherals. 
Because the development of the specific application 
software is frequently the most time-consuming part of 
the overall microcomputer system development proj­
ect, there is a potentially great advantage in acquiring 
support software that can help streamline the total 
effort. The typical development software as embodied 
in compilers, assemblers and editors forms a large part 
of that needed by the system developer. But these tools 
are normally equally applicable to designs-from-scratch 
or board-level system designs. In the overall applica­
tion software system design, big savings can result 
from the application of monitors, executives and 
operating systems that take the burden of many of the 
system's detailed control and resource management 
functions from the application software designer. For 
instance, the use of packaged real time, multitasking 
executive software package can save as much as 
two-thirds of the total software-development effort 
needed for . sophisticated microcomputer applications. 

Choosing a product line 

Each line of computer modules is based on a specific 
type of microprocessor. Motorola, for example, carries 
two separate module lines: Micromodules-based on its 
family of s-bit M6800 processors-and VERSAmodules, 
using the newer and more powerful 16-bit M68000 chip 
family. Other manufacturers have similar selections. 

It must be recognized, however, that the ultimate 
capabilities of systems implemented with modules are 
somewhat more restricted than those implemented 

Choice of (Internal) 
Processing Power: 

1·Blt 4·Blt B·Blt 16·Blt 32·Blt 
MC145008 MC141000 MC6800 MC8809 MC88000 

MC141200 MC6801 
MC10800 MC8802 

MC6803 
MC6805 
MC6808 
MC3870 

MC146805 

Choice of Language Orientation: 
Low-Level High-Level 
Language Language Designer's Choice 
MC6800 MC8809 MC14500B 
MC6801 MC88000 MC10800 
MC8802 
MC6803 
MC6805 
MC6808 
MC3870 

MC141000 
MC141200 
MC146805 
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Board-level products allow the serious 
development phase of the application 
software to begin earlier than possible 
if the hardware is an in-house design. 

with basic components. Fig. 6 shows the wide range of 
MPU/MCUs manufactured by Motorola, with those 
available in module form printed in boldface. Systems 
requiring the very low power consumption of CMOS 
technology or the very high speeds associated with 
bipolar devices, are not presently supported by the 
Motorola modular products. However, other suppliers 
of board-level products may use a different mix of basic 
processor capabilities with which to implement their 
lines so that, in most instances, the system designer 
should encounter little difficulty in selecting a suitable 
module line. 

The decision to "go modules" eliminates most of the 
tedious operations involved in system design and 
manufacture. There is no component selection or (in 
most instances) interface circuit design; no PC board 
layout or assembly lines. The hardware system design 
becomes simply a matter of selecting the board 
complement for a given performance requirement, and 
inserting these boards in a ready-made, pre-wired 
chassis or card-cage, as illustrated in Fig. 7. But there 
are two preliminary decisions. The first is determining 
which MPU/MCU will offer him the most convenient way 
to achieve his goal; the second is selecting the most 
cost-effective board complement from the large avail­
able repertoire. 

• Which microprocessor? The bewildering array of 
MPU/MCU type numbers in Fig. 6 is more significant to 
the "scratch" designer than to the designer with 
modules. This is because many of the type numbers 
represent designs that are based on a specific base unit 
(e .g., the MC6800) but are tailored to be most 
cost-effective for unique situations. Thus the MC6802 is 
nothing more than an MC6800 to which an on-chip clock 
and memory have been added-a design improvement 
very important to the scratch designer, but of only 
casual interest to the module user because any on-chip 
deficiency is certain to be compensated by on-board 
circuits. 

Fig. 7. VERSAmodule Monoboard microcomputer 
modular elements in a pre-wired chassis. 

Of infinitely greater importance to the module user is 
the choice between boards using processors of basically 
different characteristics. For example, the MC6800 
versus the MC6809. While the 6809 is designed to work 
compatibly with 6800 peripheral chips, it is inherently a 
much more powerful processor-using 16-bit rather 
than 8-bit internal registers for greater speed, and 
capable of more efficient handling of high-level 
languages like Pascal. Its higher price tag, which could 
be of concern to designers of equipment intended for 
high-volume manufacture, can easily be justified to 
module users for low-volume equipment where the cost 
of the processor borders on the insignificant compared 
with the much greater cost of software and peripher­
als. Thus a careful analysis of available processor 
boards should precede any selection process. 

• Selecting the board complement. The over­
whelming popularity of the 8-bit NMOS processor has 
given rise to very heavily populated module lines. The 
large variety of type numbers under each function 
category gives the illusion of much greater complexity 
than actually exists. Again, as in the case of the 
MPU/Mcus, most of the variations consist of differences 
in memory capacity, memory mix (RAM/ROM), r/o and 
related structural differences. 

SOFTWARE CATEGORY DEFINITIONS 
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Assembler-Program that converts 
source-code (Mnemonic) input into 
op-code (binary) machine language 
instructions. If such a program were 
not available, the programmer would 
have to enter all instructions in ones 
and zeros, a much more tedious and 
error-prone procedure. 

Editor-A program that permits a 
series of mnemonic instructions 
comprising a user program to be 
displayed, analyzed, corrected and 
otherwise modified quickly and easily 

on a CRT screen or other suitable 
terminal device. 

Debug monitor-An interactive 
program that allows the design 
engineer to intercommunicate in a 
"friendly" manner (through a terminal 
device) with the microcomputer 
system under development, and to 
control closely the execution of an 
untested microcomputer program in 
order to check its correct operation. 

Interpreter-A high-level language 
processor that "reads" the source 

statements and immediately executes 
machine - language subroutines in 
order to perform the functions 
designated by the source statements. 

Compiler-A high-level language 
processor which converts a sequence 
of source language statements into a 
corresponding sequence of machine 
language instructions which may be 
later loaded into memory and 
executed by the processor to perform 
the desired functions. 
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You probably know the DECwriter IV 
for its flexibility in handling paper. 

Well, now you can have that same 
flexibility in handling forms. 

The new DECwriter IV Model AA 
with its snap-in tractor feed option can 
automatically handle both standard and 
custom forms. Forms as wide as 14%". 
And as narrow as 3". In up to four parts. 

And you can control this new ter­
minal either directly from its keyboard or 
from a computer. 

With the DECwriter IV Model AA 
you can condense characters down to 
161/2 per inch. Or expand them up to 5 per 
inch. On a field of 132 horizontal and 
84 vertical tabs. And a simple setting also 
lets you super-condense lines down to 
12 per inch. So you get more information 
per line, per form. 

You can also be sure of synchronized 
printing from one form to the next, no 
matter what form you're using. Because 
with the DECwriter IV Model AA you pro­
gram "top of form." And parity is easily 
selected at the keyboard, simplifying 
communication with other computers. 

Simply remove the tractor feed 
option and the DECwriter accepts all 
your roll feed or sheet paper up to a 
width of 14%". 

Of course the new DECwriter IV 
gives you switch-selectable 110 and 300 

baud rates. And a 45 
CPS catch up rate so 
you get the true 30 
CPS throughput 
found on our 
original DECwriter 
IV Model DA. You 
also get the extra 
attention to fea­
tures you expect 
from Digital. Like 
foreign character 
printing, super/ 
sub-script capabili­

ties, keyboard-selectable local echo, and 
a print head that moves aside when 
desired so you can see the last character 
printed. 

Best of all, Digital has put all this 
capability into a terminal that fits right 
into a wide range of environments­
either on its custom stand or on a 
desktop. And the DECwriter IV's solid­
state components and microprocessor 
controls continue to build on the reliabil­
ity standards set by the DECwriter II. All 
at a surprisingly low price. 

The DECwriter IV Model AA. For 
real forms-handling capability, it's your 
only choice. 

To order your DECwriter IV Model 
AA, or the original DECwriter IV Model 
DA, call your terminals supplier or write 
Digital Equipment Corporation, Terminals 
Product Group, MR2-2/M67, One Iron 
Way, Marlboro, MA 01752. In Europe: 
12 av. des Morgines, 1213 Petit-Laney/ 
Geneva. In Canada: Digital Equipment 
Corporation of Canada, Ltd. 

See us at the Comdex Show, Booth #520 
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There is a potentially great advantage in 
acquiring 'support' software that can 
help streamline the total effort. 

An example of these differences is given in Fig. 8, 
where the Monoboard microcomputer category is 
defined. Note that the only major difference is in 
Micromodule 19, which uses a 6809 processor rather 
than the 6800 (or 6802). All other variations are in 
memory and I/o, as previously mentioned. Although 
apparently mundane, these variations are by no means 
trivial, since they permit the structuring of systems 
that can be tailored to each custom requirement at the 
lowest cost. 

• Software support. For purposes of this discussion, 
there are three categories of software that the user 
must consider and apply to help him achieve his desired 
end result of a fully operational microcomputer system 
performing the desired function: 

• Application software. Whether resident on cards, 
disk or in ROM, this is the software that causes the 
machine to react in a predetermined fashion to a variety 
of stimuli. In other words, the application software 
performs the end function of the machine. The user 
must almost always provide his own application 
software in the microcomputer environment, because 
he typically has a unique function to perform with the 
system. 

• Operating system software. This is the software 
that handles the myriad details of controlling the 
multiple tasks and activities that may be occurring 
simultaneously in a higher-performance microcomputer 
application. The operating system can also handle the 
details of interfacing to complex peripheral devices, and 

present a very straightforward and simple "logical" 
interface to the application software. It eases the job of 
the application software designer and saves total time 
in producing the end application. System software 
could be designed by the end user, but frequently it is 
available from the vendor of the Monoboard microcom­
puter product. 

• Development software. This term encompasses 
the programming tools (assemblers, editors, monitors 
and debug programs) that permit the designer to 
formulate, enter, test and correct his application 
program. No processor is complete without some such 
software, but the more extensive this software 
offering, the faster will be the development of the user 
program-and that is often the most expensive part of 
a system design. 

In many product lines, development programs are 
available on a number of different storage media for the 
convenience of the user. Such media include paper tape, 
diskettes, cassettes (magnetic tape) and programmed 
ROM devices. It affords the user a variety of means for 
accessing a system for the purpose of hardware and 
software development, and can result in significant cost 
savings in terms of peripheral equipment. But the 
available development software/firmware must be 
matched to its specific microcomputer board in order to 
assure a successful interface. As one example, the 
Motorola Monitor/DEbug program called Microbug is 
available in ROM in two different kits: M68MM08 and 
-OBA. The first of these (08) consists of a MICRObug 
ROM and a communications interface adapter module, 
and is intended for use with Monoboard microcomputer 
modules having no serial 1/0 Monoboard computers that 
have on-board serial interface adapters. 

Advances in LSI have generated tremendous prog-

MONOBAORD MICROCOMPUTERS 

Parallel Serial 1/0 Memory Clock 
Part No. Input/Output 

t------ - ·- . 
RS232 RS422 20mA ROM RAM MPU (MHz) Options 

jM68MM01 3PIAs/60 Lines 4K 1K 68)] 1 MM01 ·1;4.7K Termination 
Networks & 4 Connectors 
MM01-2; 330/220 Termination 
Networks & 4 Connectors -----· 

jM68MM01A2 2PIAs/40 Lines 1 ACIA Use 4K or BK 1K 6800 1 MM01A2-1 ; MM01A2 
MM11* EPROM/ROM with 4 Connectors !--··---

"168MM018 1PIA/20 Lines 4K 128 6802 1 Not Expandable 
1 PTM 

jM68MM0181A 1 PIA/20 Lines 1 ACIA Use 4K 384 6802 1 Cassette 110 
1 PTM MM11* 

"168MM01D Printer Port 1 ACIA (Opt.) Use 10K 6800 1, 1.5 Use 2K RAMS in ROM Sockets 
1 PTM t MM11' 

jM68MM19/19A 1 PIA/20 Lines 1 ACIA (OPT.) Use 8K-16K 2K 6809 1(MM19) Replace ACIA with SSDA t 
1 PTM or t MM11' 2(MM19A) 

SSDA 

NOTES: 
PIA= 16 Proframmable 1/0 Data Lines and 4 Control Lines SSDA =Synchronous Communications 
PTM =Three 16-bit Programmable Counter/Timers t =Option-requires slight board modification 
ACIA =Asynchronous Communications • =Option-requires additional Micromodule (MM11) (RS232C to 20 

mA Current Loop Adapter) 

Fig. 8. The differences between Monoboard microcomputers. 
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Motorola's VERSAmodule uses the newer and more powerful 
16-bit M68000 chip family. 

ress in microcomputer architecture. Eight-bit micro­
computers have scarcely been digested by system 
designers, but new and far more powerful 16-bit 
microprocessors have already been introduced. And 
with them have come new lines of modular subsystems 
that cram the processing power and speed of the 
low-end minicomputer into the space formerly required 
for the micro. Moreover, the semiconductor industry 
has clearly set its sights on reproducing the capabilities 
of even the more sophisticated minicomputers within 
the size and cost restraints of the microcomputer. Thus, 
while Motorola's most powerful microprocessor, the 
MC68000, has 16-bit data I/o capability, its internal 
registers already operate on the 32-bit level-a 
harbinger of the next generation of 32-bit machines. 

With each new advance, the question arises of how 
much processing power a user really needs. Certainly 
8-bit processors can handle the vast majority of 
microcomputer applications. But not as well, perhaps, 
as a 16-bit machine. And in the fast-moving electronics 
industry it has become almost axiomatic that if you 
supply a new product with vastly greater capabilities, 
engineers will figure out ways to use those capabilities 
to the fullest. The great interest in 16-bit processors 
illustrates this point. 

One of the benefits derived from going to greater 
processing power is program execution speed. This 
becomes vitally important in many real-time applica­
tions where the computer must react instantly to an 
activating stimulus. But it's also important in most 
complex processing operations where a large number of 
successive operations could delay the final response by 
seconds or even minutes. The relative increase in 
execution speed for three generations of Motorola 
processors is given in Fig. 9, which compares the 
anticipated execution time of a test program for the 
three devices. 

But speed is by no means the only criterion. The 
more powerful 16-bit machines are designed to support 
structured high-level languages, which greatly in­
crease their operating efficiency and streamline user-

MINI-MICRO SYSTEMS/November 1980 

MORE POWER, MORE SPEED 

Relative 
Number of Execution 

Instructions ROM Time For 
Processor Needed bytes Large Array 

MC6800 45 63 1.0 
MC6801 26 34 112 
MC6809 13 24 115 

MC68000 10 28 1125 

Fig. 9. Comparing the anticipated execution of a test program on 
various M68-type processors for perspective of relative importance. 

program development. Operating efficiency is defined 
in terms of the speed with which the desired processing 
cycle occurs, and of the number of instructions 
required. Other features, such as position-independent 
coding and reentrant programming capability encour­
age the development of "canned" software with 
modular program interchangeability. This relatively 
new capability will soon lead to a line of generic 
application software modules that should greatly 
simplify software development. 

Moreover, the speed and power of these newer 16-bit 
processors are so great that the use of a single machine 
by a number of different operators, simultaneously, is 
quite practical. 

If the price of these high-powered machines were 
directly proportional to the increase in capability, their 
future might not be so bright. But such is the nature of 
the semiconductor business that relatively high intro­
ductory prices soon dwindle to a very competitive level 
as production experience traverses the familiar learn­
ing curve. So predictable is this phenomenon that 
semiconductor manufacturers often project product 
prices a year or two down the road, and semiconductor 
users base their design plans on these predictions. 
Since both old and new products traverse the same 
learning curve, the simpler products will always be less 
expensive. Nevertheless, the price differential will 
shrink to a level that often converts the more expensive 
product into a less expensive system-that is, the 
price/performance ratio greatly decreases in favor of 
the more complex components. 

For example, the price range of Motorola's 8-bit 
Micromodule Monoboard line is from $250 to $500, in 
large OEM quantities, depending on the features of the 
module. The introductory price of the Monoboard 
microcomputer in the 16-bit VERSAmodule ·line is less 
than $1300 for similar large quantities, less than three 
times higher than the top-of-the-line Micromodule. 
However, total capability of the VERSAmodule Mono­
board microcomputer is greater by a factor of 10 to 25, 
depending on the specific application. That's semicon­
ductors. • 

Next: Examining Motorola's VERSAmodule system 
features in detail. 

Jeff Gorin is manager, product applications, and Lothar 
Stern is manager, technical communications, for Motorola 
Semiconductor Products, Inc., Phoenix. 
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While they were thinking 
hardware and software, 
we were thinking 

s-100 SYSTEMS. From a -in memory boards 
to add-on hard disk. High performance S-100 
busboards. Single, dual and quad-density disk 
systems with up to 1.2 megabytes on a single 
floppy disk drive. 1/0 boards. All , with 
the Morrow Designs systems approach 
to hardware and software. 
COST EFFECTIVE SYSTEMS. 
Morrow Designs Discus M26 offers 
26 usable megabytes of memory for 
just $4,995. About $192 per mega­
byte. And, it's a complete system, 
including a Shugart SA4008 
Winchester-type sealed-media 
hard disk, power supply, cables, 
and cabinet with fan. The single 
board controller supervises all 
data transfers, communicating 

16K SUPER RAM 
32K SUPER RAM 

16K MEMORY MASTER 
24K MEMORY MASTER 

MAIN 
MEMORY 

HARD 
DISK 

CONTROLLER 

14 INCH 26 MEGABYTE 
HARO DISK 

with the CPU through 3 1/0 ports (command, 
status, data). The controller can generate inter­
rupts at the completion of each command. A 
512-byte sector buffer is on-board. And the 

system is available for S-100 main­
frames. 
SYSTEMS FOR SYSTEMS. Whether 
you 're building systems or trying to 
expand your present system at reason-
able costs, Morrow Designs offers 

complete, cost-effective subsystems. 
Modular systems that allow you 
to build your system your way. 
SOFTWARE FOR SYSTEMS. 
Morrow Designs backs each 
subsystem with high-quality, 
fully-tested software. INSTALL 

n\scusn..u software allows you to attach 
snnv.. \\'t:U:.'s.. 



systems. 
r 

l.._ 
,.--

CPM ~ 
r 

l 

Z80/8080 AUTO-INSTALL 
DEVICE CPU ~ '{ ~ DRIVERS 

.___ 

t5 
IEEE STANDARD S-100 BUS 

TI 
MULT-1/0 BOARD 

1K 1-ROM REAL 

~ 
PROGRAMMABLE 

TIME INTERRUPT 

1K }-
CLOCK CONTROLLER 

RAM 

1 ~ _f_ 

DAISY PORT 1--
3 SERIAL PORTS 

DAISY WHEEL ] ] 
PRINTER 

RS 232 J [ RS 232] [ RS 232 

any Morrow disk system to any sys­
tem operating under 2. + CP/M. 
Morrow CPM/CDOS software allows 
you to attach any Morrow disk drive 
to Cromemco Systems. In fact, if soft­
ware runs under CP/M, it will run on 
any Morrow Designs hardware. 
COMPARE PERFORMANCE. 
Hardware performance. Software 
performance. System performance. Any 
Morrow Designs disk drives, hard or floppy, 
can be mixed and matched through Morrow 
Designs standard software. And all necessary 
hardware, software and firmware is included 
with each system. 
NOW, COMPARE PRICE. Morrow Designs 
products offer maximum efficiency at minimum 
cost. But we don't cut corners. What that means 

I"" 

LANGUAGES: 
C, RATFOR, FORTRAN, 

PASCAL, BASIC 

WORD PROCESSING 
DATA BASE 

MANAGEMENT 
ACCOUNTING 

H RS232 J FLOPPY 
DISK 

CONTROLLER 

~~~~ 

'---- .___ .____ .____ 
8 INCH 12 MEGABYTE 

FLOPPY DISKS 

to you is reliable system efficiency at 
cost effective prices. 
Better systems for less. See Morrow 
Designs full line of memory and 1/0, 
plus floppy disk and the M26 hard 
disk system at your computer sup­
plier. Or, send in the coupon for our 
full line catalog. Can't wait: Call us at 
(415) 524-2101. 

MDRRDWDESIGNS 
5221 Central Ave Richmond , CA 94804 

Gentlemen, Please send me your complete OEM hardware and 
software specifications. Plus the name of my nearest distributor. 

Name~~~~~~~~~~~~--~----~ 

Company __________________ ~ 

Address. ___________________ _ 

City ______ State ______ Zip. ____ _ 
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NEW ADD-IN 
MEMORIES FOR 
NOVA+ & ECLIPSE+ 
COMPU'l'ERS. 

Add-in confidence 
with optional 
on-board ECC 
and diagnostics. 

three ECC options. One of 
which includes single-bit er­
ror correction that is indepen­
dent of and transparent to 
the processor. 

Using industry-standard 
Mostek dynamic RAMs, 
memory configurations for 
the MIC8018 range from 32K 
Xl&/21upto128ICX16/21. 
:llN".T.nD·MK8024, choose from 

1.22 up to 128K x 

MOSTEit 

Call your Mostek regional 
sales office for more details. 
Northeast: 617/256-1500 
East and South: 201/842-5100 
North Central: 612/935-4020 
South Central: 2141386-9141 
Western: 7141549-0397 
Northwestern: 408/287-5081 

Or contact Mostek Corpora­
tion, 1215 West Crosby Road, 
Carrollton, Thxas 75006, (214) 
323-1802. In Europe, contact 
Mostek Brussels 660.69.24. 



CRT TERMINALS 

Intelligent terminals 
shift to 16-bit 
I 

microprocessors 
MALCOLM L. STIEFEL, Contributing Editor 

Intelligent terminals are maintaining their traditional roles 
while growing in power and sophistication 

If you thought 16-bit processors would be the next 
big thing in intelligent terminals, you were right. A few 
16-bit terminals are already available, and more are on 
the way. But if you thought this shift would be 
accompanied by a move to small hard disks as the 
principal mass-storage medium, you were wrong (or, at 
least, ahead of your time). Convenient and inexpensive, 
floppies will maintain their primacy for the foreseeable 
future. For, although "intelligent terminals" are 
increasingly being sold and used as desk-top microcom­
puters, their basic role has not changed. They are used 
mostly in applications that require a mixture of on- and 
off-line operation or that depend on terminals to reduce 

Fig. 1. The Perkin-Elmer model 3500 intelligent terminal with 
detached keyboard and dual floppy-disk drives. 

MINI-MICRO SYSTEMS/November 1980 

the processing load on a host at a reasonable cost. A 
CRT terminal with a built-in floppy-disk drive, along 
with a small amount of user RAM, a microprocessor and 
one or more interpreters or compilers, is adequate for 
such tasks. 

The inclusion of a compiler or interpreter is what 
distinguishes an intelligent terminal from a smart 
terminal, which, although less flexible, has functions a 
user can tailor to a specific purpose. For example, a 

Fig. 2. A Sperry Univac UTS-400 clustered terminal system with 
floppy-disk drives and printer. 
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Just now beginning to appear, terminals 
based on 16-bit microprocessors will 
eventually dominate the market. 

smart terminal might enable a user to define fixed 
character strings (command sequences, most often) to 
be transmitted to a host computer when particular 
function keys are pressed. But the user does not have 
any control of the terminal's internal logic. An 
intelligent terminal can be programmed in a high-level 
language; the terminal's user can alter its behavior, or 
even create new programs, to suit a particular 
application. The device is as much a computer as a 
terminal-something that cannot be said of smart 
terminals, which depend far more heavily on their 
hosts. 

Some might consider our definition of "intelligence" 
too severe. For example, the Datamedia Elite 4000, 
which appears in the product table, does not, strictly 
speaking, meet our standard, because it is programma­
ble only in assembly language. Its manufacturer 
expects that systems houses will supply the terminal 
preprogrammed to end users, who will treat it as a 
turnkey system. End users could still do their own 
programming, but it would be far less convenient than 
if the unit supported a high-level language, such as 
BASIC or COBOL. 

A typical intelligent terminal (Fig. 1) has an 
alphanumeric keyboard, usually accompanied by a 
separate numeric keypad to facilitate data entry and 
function keys to simplify communication with a host 
computer; an alphanumeric display screen, usually with 
24 lines of 80 dot-matrix characters each; an RS232 port 
for communicating with the host, usually at 110 to 9600 
baud; a floppy-disk drive for local mass storage; 
internal RAM; and a microprocessor to control the unit 
and put it through its paces. Prices for terminals with 
these features begin at $3000 to $5000. When extra 
peripherals are added, prices can climb to more than 
$50,000 per terminal, although the more expensive 
units tend not to be used exclusively as terminals, but 
also as stand-alone microcomputers. Most of the 
terminals in the product table are based on 8-bit 
microprocessors, although a few 16-bit machines are 

beginning to surface-units such as the Texas Instru­
ments 771 and the Delta Data Systems 7000 Series, 
which use the TI 9900 microprocessor, and the Comark 
QB-11-12, which uses the DEC LSI-11. 

Applications 

Some users select intelligent terminals when smart 
or dumb terminals will do, just to convey a "state-of­
the-art" image. There are some users who have a 
compelling need to be first, biggest or best, but for 
most, cash comes before flash. An intelligent terminal 
must earn its way by increasing productivity or 
meeting functional requirements that cannot otherwise 
be easily satisfied. 

For example, a bank's customer-information data 
base is usually centralized in a host mainframe for 
security and reliability. Therefore, teller-terminal 
transactions rely on interaction with the host. On the 
other hand, the bank cannot afford to have all its teller 
operations disrupted if the host goes down. So it 
provides its tellers with intelligent terminals that can 
automatically switch to off-line operation if communica­
tions with the host are disrupted, keeping business 
moving until the host returns to operation. The off-line 
transactions are captured on tape or diskette at the 
terminal and loaded into the host when it returns to 
operation to update the central data base. Olivetti's 
TC800 terminal, for example, operates this way in 
insurance, banking and accounting applications. 

An intelligent terminal can also pay significant 
dividends in remote transaction-processing applica­
tions, in which judicious use of the terminal can cut 
phone-line costs. For example, if thorough data­
validation logic is loaded into the terminal, an operator 
can be sure that each transaction captured locally is 
logically correct and consistent. Data can be stored 
during the day and down-loaded to the host at night, 
when line costs are lower. Without the validation 
software in the terminal, many transactions would be 
rejected by the host, and an expensive editing cycle 
would ensue to correct the errors. With an intelligent 
terminal, the incidence of rejections by the host is 
reduced by an order of magnitude, with a concomitant 
saving in labor costs. Used to best advantage, an 
intelligent terminal also reduces its host's processing 
load. In some cases, a user might add several intelligent 

Fig. 3. A two-user lntertec Compustar system with a 10M-byte tabletop disk drive. As many as 255 terminals can be tied to the subsystem. 
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THE POINT 4/SYSTEM HOUSE 
PARTNERSHIP 

We're building a computer company with a brand 
new way of doing business .... 
HERE'S HOW IT WORKS: 

• POINT 4 PROVIDES the technology: 
a 400-nanosecond supermini, a high 
performance multiplexer, single-board disc 
controllers; an operating system for on-line 
business applications, a new automatic 
programming system for rapid development 
of application software, and application 
packages for concurrent word processing and 
data processing. 

• THE SYSTEM HOUSE SERVICES 
its local community or vertical market. It 
integrates the systems, adds its own 
application software, makes the sale, and 
stands behind the customer with installation, 
training, and hardware and software support. 

• POINT 4 BACKS the system house with 
nationwide service, one year warranty on 
hardware and software, a leasing program, 
lead referrals, and contracts designed to help 
not hinder. 

• THE CUSTOMER BENEFITS by 
dealing with a local businessman, who brings 
the entrepreneur's energy and commitment to 
his customers and who is backed by the 
research, development, manufacturing and 
service organization of POINT 4 Data 
Corporation. 

For more information on our products and 
business approach, call (714) 754-4114, or 
write: POINT 4 Data Corporation 

2569 McCabe Way/Irvine, CA 92714 

We're looking for system house partners. POINT~~ 
DATA CORPORATION 

CIRCLE NO. 56 ON INQUIRY CARD 

2569 McCabe Way Irvine, Calif. 92714 (714) 754-4114 

See us at Booth 1020, Comdex 80, Las Vegas, Nov. 18-21 



TABLE OF INTELLIGENT CRT TERMINAL SUPPLIERS 

The following table is provided as a guide to evaluating vendors of 
intelligent CRT terminals. Mini-Micro Systems ' staff prepared the table 

Applied Digital Data Systems, Inc. System 70 

Applied Systems Corp. ASC Terminal 

Artel Series 1000 

Burroughs Corp. MT 600. MT 700. MT 900 

Codex Corp. COX-6B 

Comark Corp. OB-11- 12 

Computek, Inc. 116. 200 . 216130 : stand-alone or 
two- and four-terminal cluster 

Data Terminals & Communications model 3B2 

Datamedia Corp. Elite 4000A 

Delta Data Systems Corp. 7000 Series: stand-a lone 

Digi-Log Systems . Inc. M1croterm II , stand-a lone 

Digital Equipment Corp. PDT-11 Series. as many as four 
terminals per cluster 

ECO Corp. Smart ASCII . stand-alone 

ECS Microsystems model 4500 

Hewlett-Packard Co. model 2647A. stand-a lone 

Honeywell Information Systems, Inc. SPD 20 Series. SPD 300 Series. 

Intelligent Systems Corp. 

International Entry Systems, Inc. 

100 

SPD B20 2: stand-alone or clusters 
of eight. 16 or 32 terminals 

3600 Series. BOOO Series . 
stand-alone 

Datacorder II stand-alone 

from its own sources and from information supplied by GML Corp. , 
Lexington , Mass. 

16K 

BOB5: 2K to 32K 

80B6: 64K to B32K 

20K to 96K 

BK to42K 

LSl-11: 32K to 12BK 

GA 16/110 : BK to 12BK 

BK to 56K 

BOBOA : 4K to 32K 

Tl 9900:32K to12B K 

dual ZBOAs: 4BK to 64K 

LS l-11. 32K to 60K 

6512A: 32K to 1M 

Z80: 64K to BOK 

32K 

4K to 12BK 

BOBOA : 6K to 64K 

Z80: 64 K to BOK 

BO x 24 , 12-in . screen : numeric pad . 
function keys 

BO x 24, 12-in. screen: numeric pad , 
function keys 

96 x 39. 15-in. screen : numeric pad 

BO x 25 or BO x 4B , 5-, 9- or 12-in. screen: 
numeri c pad 

BO x 24, 12-in. screen; numeric pad, 
function keys 

64 x 16 or BO x 24 , 9-in . screen : numeric 
pad, fun cti on keys 

BO x 24 or BO x 25. 12· or 15-in . screen ; 
numeric pad , function keys 

BO x 24, 12-in. screen: fun ction keys 

BO x 24. 12-in . screen : numeric pad. 
function keys 

BO x 2B, 15-m. screen: numeric pad , 
function keys 

BO x 24. 12-in . screen ; numeric pad 

66 x 7, BO x 14 or 132 x 24. 12-in. screen: 
numeri c pad , function keys 

16 x 1Oto132 x 40, 15-in. screen : 
numeric pad 

BO x 25 

BO x 24 , 12-m. screen : numeric pad. 
function keys 

BO x 24 or 40 x 12. 12-in. screen : numeri c 
pad, function keys 

64 x 32 or BO x 4B . 13- or 19-m. screen ; 
numeric pad , function keys 

40 x 1 
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serial printer. floppy-disk drive 

600K-byte floppy-disk drive. printer 

serial printer, floppy-disk drive 

cassette drive, floppy-disk drive, 
serial printer 

disk drive. serial printer 

floppy-disk drive. serial printer 

floppy-disk drive, serial printer, line 
printer 

floppy-disk drive . serial printer 

serial printer 

floppy-disk drive. serial printer 

floppy-disk drive, serial printer 

tape cartridge drive. floppy-disk 
drive , serial printer 

floppy-disk drive, serial printer 

serial printer. floppy-disk drive 

tape cartridge drive. serial printer. 
plotter 

tape cassette drive . floppy-disk 
drive . serial printer 

disk drive, printer 

tape cassette drive . floppy-disk 
drive . serial printer 
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as high as 9600 baud. parallel or 
synchronous or asynchronous serial 

as high as 9600 baud . parallel or 
synchronous or asynchronous serial 

as high as 1200 baud, parallel or 
synchronous or asynchronous serial 

serial asynchronous . 1200 to 38.400 
baud 

serial asynchronous. as high as 
9600 baud 

serial asynchronous or 
synchronous , as high as 9600 ooud . 

parallel 

synchronous or asynchronous 
serial. as high as 9600 baud. 

parallel 

serial asynchronous. as high as 
9600 baud 

serial asynchronous, as high as 
9600 baud 

serial asynchronous or 
synchronous . as high as 19,200 

baud 

asynchronous or synchronous 
serial. as high as 9600 baud 

asynchronous or synchronous 
serial . as high as 9600 baud 

asynchronous or synchronous 
serial. as high as 19,200 baud, 

parallel 

asynchronous or synchronous 
serial . as high as 19,200 baud. 

parallel 

synchronous or asynchronous 
serial. as high as 9600 baud, 

parallel 

asynchronous or synchronous 
serial . as high as 9600 baud . 

parallel 

asynchronous or synchronous 
serial, as high as 9600 baud. 

parallel 

asynchronous or synchronous 
serial . as high as 9600 baud . 

parallel 

BASIC. FORTRAN. assembler 

BASIC . assembler 

Pascal . BASIC . word processng 

IPL APL . FPL 

COBOL. BASIC. FORTRAN. 
MPL: Macro. editor 

Macro . BASIC . FORTRAN. APL 
RPG-II 

BASIC, TAGS: Pascal . 
COBOL . FORTRAN 

BASIC . assembler 

assembler 

BASIC assembler 

BASIC. Wordform . assembler 

BASIC . FORTRAN. Macro . 
FMS-11 

BASIC . Translex 

COBOL. BASIC . editor. 
assembler 

BASIC 

assembler. BASIC 

BASIC, FORTRAN 

Quick. BASIC 

$4895 

$1690 and up 

$15 .. 600 

$2625 and up 

$8000 

$953 5 and up 

$4995 to more than 
$27.000 

$3875 to $9395 

$2895 

$8400 and up 

$4800 and up 

$8000 to $10 .950 

$6100 and up 

$8950 to $12.550 

$6122 to more than 
$30 .670 

$1895to$15.000 

$3895 and up 
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Model No.; Processor; Display; 
Manufacturer Configuration Memory (bytes) Keyboard 

lntertec Data Systems Corp. 

Logicon-lntercomp, Inc. 

Mohawk Data Sciences Corp. 

NCR Corp. 

Northern Telecom Systems Corp. 

Olivetti Corp. of America 

Ontel Corp. 

Perkin-Elmer Data Systems Corp. 

Ramtek Corp. 

RCA 

R2E of America 

Shasta General 

Solid State Technology, Inc. 

Sperry Univac 

Systematics General 

Tano Corp. 

Tektronix, Inc. 

Telcon Industries, Inc. 

Texas Instruments Inc. 

Wang Laboratories, Inc. 

Word pl ex 

Zentec Corp. 
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Compustar, Superbrain: stand­
alone or as many as 15 terminals 

per cluster 

EE 80 : as many as tour terminals 
per cluster 

Senes 21: as many as four terminals 
per cluster 

model 2950 

NTSC 405, 435. 440. 445: as many 
as two or eight terminals per cluster 

TC800 : as many as 16 terminals per 
cluster 

OP-1 Senes; as many as 16 
terminals per cluster 

model 3500: stand-alone 

model 8410, model 8450 

ZMS-50 : stand-alone 

M1cral C: stand-alone 

model 3360 . as many as eight 
terminals per cluster 

Series 8100: as many as four 
terminals per cluster 

UTS 20. UTS 40. UTS 400: stand­
alone or clusters of 12 or 16 

terminals 

T5145 

Outpost 11 . stand-alone 

model 4051: stand-alone 

VCS-300 

model 770. 771 : stand-alone 

PCS II . WCS-15: stand-alone 

Wordplex 1 : stand-alone 

ZMS-70 . ZMS-90 : stand-alone 

dual Z80As: 32K to 64K 

16K to 32K 

48K to256K 

B085 ; 48K to 60K 

48Kto256K 

16K to 48K 

8085; 16K to 64K 

6800 : 16K to 48K 

8080A; 6K to 64K 

8085 

Z80; 24K to 64K 

8085 ; 32K to 64K 

2K to64K 

80 x 24 or 80 x 25, 12-in. screen: numeric 
pad, function keys 

80 x 24, 15-in. screen: numeric pad 
function keys 

40 x 12 or 80x 24, 15-in. screen: numeric 
pad, function keys 

BO x 24, 12-on. screen: numeric pad, 
function keys 

64 x 8 or BO x 25, 12- or 15-in. screen: 
numeric pad, function keys 

26 x 10, 40x 12 or 80 x 24, 6- or 15-in. 
screen ; numeric pad, function keys 

80 x 24, 14-in. screen: numeric pad, 
function keys 

80 x 25 , 12-in. screen: numeric pad, 
function keys 

80 x 24, 15-in. screen: numeric pad, 
function keys 

80 x 25, 12-in. screen: numeric pad , 
function keys 

80 x 24, 12-in. screen; numeric pad 

80 x 25, 12-in. screen : numeric pad 

80 x 25. 12-in. screen; numeric pad 

8080 . Z80A . AMO 2900 ; 32K to 64K 80 x 24 or BO x 25, 12- or 15-in. screen : 
numeric pad. function keys 

64K to 128K 

MC6800: 32K to 64K 

6BOO; SK to 32K 

16K 

TMS 9900 (16-bit); 32K to 64K 

SK to 32K 

Z80: 48K to 56K 

4K to 64K 

80 x 24, 11-in. screen; numeric pad 

80 x 24, 12-in. screen: numeric pad, 
function keys 

74 x 35, 9-in. screen; numeric pad, 
function keys 

80 x 24 or 40 x 24 . 12-in. screen : numeric 
pad 

80 x 24, 12-in. screen: numeric pad. 
function keys 

64 x 16 or 80 x 24 , 9- or 12-in. screen : 
numeric pad 

80 x 24. 12-in. screen: numeric pad 

BO x 24 or 80 x 25 . 15-on. screen : numeric 
pad , function keys 
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r Other I I I I Peripherals Communications Software Price 

serial printer. disk drive asynchronous or synchronous BASIC. FORTRAN, CP M $2995 and up 
serial. as high as 9600 baud. operating system 

parallel 

serial printer, floppy-disk drive asynchronous or synchronous FORTH $4800 and up 
serial , as high as 38,400 baud, 

parallel 

printer. tape drive, disk drive asynchronous or synchronous Mohawk Business Language $7035 and up 
serial, as high as 9600 baud, 

parallel 

serial printer, cassette drive asynchronous or synchronous BASIC $3630 and up 
serial. as hiqh as 4800 baud 

senal printer, line printer, disk drive, asynchronous or synchronous BASIC, COBOL. TAL-2000 $2160 to more than 
tape drive serial, as high as 9600 baud $20 ,500 

serial printer, floppy-disk drive, asynchronous or synchronous PL/1, RPG, assembler, DMS $12 ,000 and up 
cassette drive serial , as high as 9600 baud, 

parallel 

serial printer, line printer, disk drive, asynchronous or synchronous FORTRAN, BASIC, COBOL. $1650 to $4195 in 
tape drive serial, as high as 50K baud, parallel Pascal, word processing. editor quantities of 100 

serial printer, floppy-disk drive asynchronous or synchronous BASIC, assembler $5833 and up 
serial, as high as 9600 baud 

senal printer, floppy-disk drive synchronous or asynchronous BASIC, PL/M, assembler. CP/M $2400 to $8200 
serial, as high as 9600 baud operating system 

serial printer, floppy-disk drive asynchronous or synchronous BASIC $2425 
serial , as high as 9600 baud 

serial printer, floppy-disk drive serial synchronous BASIC $8995 

printer, floppy-disk drive asynchronous or synchronous assembler, DACL $3995 and up 
serial, as high as 19,200 baud 

serial printer, disk drive asynchronous or synchronous BASIC, COBOL, FORTRAN. $3500and up 
serial, as high as 9600 baud, Pascal, APL, Macro 

parallel 

tape cassette drive, floppy-disk asynchronous or synchronous MAC/80, PL/M , COBOL $4160 to more than 
drive, printer serial, as high as 19,200 baud, $11 ,640 per terminal 

parallel 

tape cassette drive, serial printer serial asynchronous as high as 9600 BASIC $12,000 
baud 

serial printer, floppy-disk drive serial asynchronous, as high as BASIC, assembler $4995 and up 
9600 baud 

tape cartridge drive, line printer. asynchronous serial, as high as BASIC $5995and up 
graphic tablet, plotter 2400baud 

cassette tape drive asynchronous serial, as high as assembler $2895 to $3395 
9600 baud 

printer, floppy-disk drive, tape drive asynchronous or synchronous TPL, BASIC $5995 to $9695 
serial, as high as 4800 baud 

line printer, floppy-disk drive asynchronous or synchronous BASIC $4800 to $11 ,400 
serial. as high as 4800 baud, 

parallel 

serial printer. floppy-disk drive asynchronous or synchronous BASIC $12.500 and up 
serial, as high as 9600 baud. 

parallel 

printer, floppy-disk drive asynchronous or synchronous BASIC, assembler $3900 and up 
serial, as high as 19,200 baud , 

parallel 
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Intelligent terminals can reduce 
phone-line costs in remote 
transaction-processing applications. 

terminals for, say, $100,000, instead of spending $1 
million to upgrade his mainframe. This approach does 
not actually reduce the load on the host, but it avoids an 
expensive increase in the host's workload, which is just 
as good. 

In addition to data entry, prime applications are in 
business-payroll, order entry, inventory-keeping, 
general ledger and accounts receivable and payable-­
and word processing. Intelligent Systems Corp. also 
claims process-control applications for its 8000 Series 
terminals, and Perkin-Elmer cites laboratory­
instrument control as an application for its model 3500. 

Virtually all vendors claim "distributed processing'' as 
an application, but no one attempts to define what that 
means. In a sense, any activity at an intelligent 
terminal that makes use of on-board user- or vendor­
written programs might be regarded as distributed 

processing; the term does not connote anything more 
specific. 

Intelligent terminals come in two versions: stand­
alone and clustered. The stand-alone type incorporates 
a display screen, a keyboard, mass storage, a processor 
and communications hardware in a single package. As 
the name implies, such units can operate off-line by 
themselves or on-line, connected to a host. Most 
vendors offer stand-alone systems. 

The advantage of a stand-alone system is that its 
processing power is focused on the needs of a single 
user. It has a relatively elementary operating system 
and excellent response time in situations that do not 
require host communications. In fact, many units are 
sold primarily as desk-top computers and only second­
arily as intelligent terminals. The Tektronix 4051, for 
example, is in this category. 

A stand-alone terminal connects to a host directly or 
via phone lines and modems. A cluster, on the other 
hand, is almost always used in remote locations with 
modem interfaces. In these systems, a cluster controller 
connects directly to a group of terminals and concen­
trates messages for transmission to the host over a 

WHEN A CRT IS NOT THE ANSWER 
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Applications involving low volumes 
of data entry/control display informa­
tion may not require a CRT. Indeed, a 
CRT may be the wrong approach 
when size and environmental consid­
erations also enter the picture. 

Enter Burr-Brown Research with its 
new TM71 "Microterminal," shown for 
the first time at the Instrument Society 
of America show in Houston last 
month (October). A miniature (8.5- x 
4.5- x .6-in.) keyboard/LED display, 
the TM71 is an enhanced version of 
the company's TM25 Microterminal 
introduced one year ago. 

The Microterminal concept is 
simple: Pre-defined functioi keys and 
indicators guide even unsophisticated 
operators through an unambiguous 
sequence of operations, and a 42-key 
alphanumeric keyboard and 16-
character (scrollable) alphanumeric 
display handle variable communica­
tions with the host computer. In 
addition, six LED indicators provide 
status and mode information. 

The Microterminal's simplicity of 
operation belies its design. The TM71 
is watertight, ruggedized and human­
engineered. Baud rates (serial ASCII) 
range from 11 o to 19,200 over 
RS232C or optically isolated 20 MA 
current loop, and as many as 15 
Microterminals can be connected on 
the same serial interface. The 
Microterminal requires only a + 5 voe 
supply. 

A typical application is for factory 
data acquisition. The computer, using 
the function indicators, leads the 
operator through various data gather-

ing steps. Illuminating the first function 
indicator with its pre-labeled message 
panel instructs the operator to start 
the sequence by entering "employee 
number" through the keyboard . 
Illumination of the next function 
indicator instructs the operator to 
enter "log number." The third function 
indicator requests that "number of 
units" be entered, and so on as the 
process requires. Other applications 
include machine control, inventory/ 
materials handling, production testing 

and management data input. 
The company's previous Microter­

minal product, the TM25, has been 
described as "perhaps its most 
successful product," with hundreds 
now in use. The new TM71, at $595, 
expands on the $249 earlier model by 
providing double so-character buffer­
ing on both the input and output sides 
to enable extended scrolling and 
message-handling, and the TM71 is a 
full alphanumeric terminal. 

Circle No 416 

Burr-Brown's TM71 Microterminal is a replacement for CRT and printing terminals in 
low-data-volume applications where size considerations are paramount. 
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single high-speed line. A typical cluster, such as the 
Computek Series 216/30, includes as many as four 
terminals. 

Sperry Univac's UTS 400 (Fig. 2) supports as many as 
six terminals clustered through a common controller, 
while Intertec Data Systems' Compustar (Fig. 3) 
enables as many as 255 terminals to be daisy-chained to 
a shared-disk subsystem. The Sperry arrangement is 
much more common. Sperry also supplies a clustering 
arrangement in which as many as 16 master 
terminals---each with one or two slave terminals---can 
interact with a host computer through a multiplexor. 
Each slave shares interfaces, a microprocessor and 
working storage with its master. 

Clustering facilities give the user enormous flexibili­
ty in choosing a terminal arrangement that properly 
reflects the intelligence, priority-of-operation and 
response-time requirements at each location. When 
memory, CPUs, peripherals or communications lines are 
shared, the resulting contention for resources can cause 
response times to lengthen. For low-priority users­
such as those at the end of a daisy chain-the system 
may become unacceptably slow during peak traffic 
periods. The solutions are many: limit the number of 
terminals connected in this fashion, increase the 
bandwidth of the shared resources or increase the 
amount of local processing done at each terminal to 
reduce traffic to the shared units. The user must plan 
his clustered system carefully and diligently monitor its 
performance to achieve and maintain optimum perfor­
mance. 

With almost 30 years of experience in the use of 
computer terminals behind them, users now have fully 

developed notions of which terminal functions are 
necessary and which are superfluous. The design of the 
modern intelligent terminal reflects these ideas. It is 
taken for granted that the standard display medium is a 
monochromatic CRT (color is important only in graphics 
applications) with 64 to 80 dot-matrix characters on 
each of 16 to 28 lines. Most displays have 24 or 25 lines 
(in 25-line units, one line is devoted to system messages 
to the operator). The console contains not only a 
standard typewriter or Teletype keyboard, but also a 
separate numeric pad and function, message-control 
and cursor-control keys. (Cursor control, which also is 
taken for granted, enables the operator to move the 
cursor to almost any position on the screen in one or two 
keystrokes.) And an "N-key rollover" feature is 
included to prevent the user from operating two or 
more character keys simultaneously. 

Characters are formed from a ROM-resident charac­
ter generator, which holds multiple character sets in 
English and several foreign languages. A typical 
intelligent terminal's display memory can hold several 
full screens of information, enabling the operator to roll 
or page the display forward or backward at will. The 
user can also store display formats in local memory for 
later recall. These formats can contain both protected 
fields, such as titles, and unprotected fields, in which 
variable data is to be entered by the operator or 
displayed by the computer. Normally, the display can 
also perform highlighting tricks, such as blinking 
characters and reverse video, to draw an operator's 
attention to a particular field on the screen. 

Contemporary intelligent terminals usually provide 
several switch-selectable baud rates for host communi-
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s.c ....................................... 394 Zentec Corp., Santa Clara, Calif ............ ..... 415 

MINl·MICRO SYSTEMS/November 1980 105 



Over the next 1 O years, the intelligent 
terminal and its alter ego, the desk-top 
computer, will become important 
elements of data-processing systems. 

cations and enable the operator to invoke a specific 
communication protocol, such as SDLC or Bisynch, 
through command entries. Similarly, the operator can 
load routines that cause the unit to emulate some other 
terminal, such as the Burroughs TD820, Honeywell VIP 
7700, IBM 3780 or DEC VT52A. 

Most intelligent terminals come with a built-in 
floppy-disk drive that can store as much as 300K bytes 
of data on a single-sided, single-density diskette. And 
they usually will accept certain add-on devices. For 
example, the Ontel OP-1 Series (Fig. 4) can be 
augmented with a 96M-byte hard-disk drive, serial and 
line printers and tape drives. The Tektronix 4051 
supports a plotter, and the Olivetti TC800 works with a 
badge reader. Serial printers and floppy-disk drives 

Fig. 4. The Ontel OP-1/50 supports an unusually 
wide variety of peripherals. 

are available with many intelligent terminals, but only 
a few support line printers, hard-disk drives or other 
peripherals. 

Software 

All of the popular high-level languages-BASIC, 
COBOL, FORTRAN, FORTH, Pascal, PL/1-are available to 
intelligent terminal users, as are some rather obscure 
languages, such as Mohawk Data Sciences' MOBOL and 
Texas Instruments' TPL. Some vendors offer assembler 
for programs with tight storage requirements or for 
time-critical routines, but it is intended for use by 
systems houses rather than end users, for whom 
versions of BASIC and COBOL predominate. 

Every intelligent terminal comes with an operating 
system, and therein lies a possible trap for the unwary 
buyer. If the operating system is ROM-resident, all is 
well, but a RAM-resident os might cause trouble. If it 
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occupies too much RAM, the sizes of user programs 
must be reduced accordingly, or the user must 
compensate by acquiring additional memory. Memory­
size limitations also prevent full implementation of 
complex languages, such as COBOL and PIJl. What a 
user gets are subsets lacking some of the features that 
simplify programming. This economy can make soft­
ware development something less than pleasurable. 

Vendors try to ease the pain as much as possible by 
supplying utilities and debugging software, such as 
linkage editors, text editors, disassemblers, PROM 
burners and diagnostics. Some circumvent on-board 
memory restrictions by providing cross-development 
software that runs on a host, but can be down-loaded 
for test or execution on the terminal. As long as 
debugging (single-stepping, breakpoint insertion, 
memory and register examination and the like) can be 
performed on the terminal, this may be a convenient 
mode of operation. The user should also be able to load 
programs into the terminal from disk or tape without 
disturbing the host. Otherwise, he will be unable to 
change programs when the host is not available. 

The future 

W.M. Stanger, marketing director for Perkin­
Elmer's Terminals Division, says manufacturers are 
"energetically investigating'' 16-bit processors for use 
in intelligent terminals. In time, they will become the 
norm. Meanwhile, vendors will either continue to 
support their 8-bit systems or, as Jose Torres of Ontel 
Corp. suggests, convert customers' software from the 
old 8-bitters to the shiny new 16s. 

Floppy disks will remain the mass-storage medium of 
choice indefinitely, because their capacity, access time 
and reliability will continue to meet the needs of 
intelligent-terminal users. However, the floppy is sure 
to take a battering in large systems, where small 
hard-disk drives will take over. 

In most applications, peak communication rates will 
stay at 9600 baud, until fiber optics and other 
high-speed media become widely available. Users may 
then find it cost-effective to tie several dumb terminals 
over an ultra-high-speed line to a fast central 
computer-probably a 32-bit microcomputer-rather 
than bury a little intelligence in each terminal. But 
don't hold your breath. For the next 10 years, the 
intelligent terminal and its alter ego, the desk-top 
computer, will become increasingly important elements 
in data-processing systems. • 

Malcolm L. Stlefel, now a group leader 
at Mitre Corp., has worked as a systems 
analyst, systems engineer and program­
mer on military command-and- control, 
hospital administration, investment 
securities and municipal information 
systems. 
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THE COMPLETE 
PRINTER LINE: 
800 243-9054-lt 

-----:- ·: 

Digital Associates offers the widest selection of line printer systems plug-compat­
ible with virtually any minicomputer manufactured. For drum, chaintrain, band, 
belt or matrix technologies, just call our toll-free number and our experts will help 
you pick the printer that meets your exact requirements. Digital Associates has 27 
different models to choose from so you don't have to settle for second best. 

With prices of up to 40% off the minicomputer manufacturer's list, delivery in 
30 to 40 days, installation by factory-trained technicians and a nationwide service 
network, it's easy to see why Digital Associates is the largest independent supplier 
of minicomputer printer systems. 

~ 
Digital Associates Corporation 

1039 E. Main Street, Stamford, CT 06902 TWX 710-474-4583 
* In Connecticut call (203) 327-9210 

CIRCLE NO. 57 ON INQUIRY CARD 
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If you've taken a shine to Shugart, 
you're in luck. 

Specifying Shugart means you're also 
specifying Remex .. We're your alternate 
source for fast, volume delivery. 

Remex single and dual-headed drives, 
single or double density; are physically 
and electrically compatible to Shugart 
SA850R/851R units. So you can switch over 
to Remex without re-design. 

Our drives are also available packaged 
two drives to a Remex subsystem, in the 
head/density combination you specify and 
with their own de power supply. The 
subsystem includes rack-mountable guide 
rails. Just slide it into your system, plug it in 
and go. Even your operating manuals 

remain unchanged. 
What's more, Remex has solved 

the dual-head media wear problem for 
good with a new, improved head and 
carriage assembly. 

So remember this: If the Shugart fits, 
Remex fits, too. 

Call today for more details or to get your 
order rolling. Ex-Cell-O Corporation, Remex 
Division, 1733 East Alton Street, Irvine, CA 
92713. (714) 957-0039 TWX: 910-595-1715 

Ex-Cell-O Corporation 
REMEX DIVISION 
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CRT TERMINALS 

Alphanumeric CRT 
growth is slowing 

LEWIS I. SOLOMON, Venture Development Corp. 

Nothing is new, but everything is changing 

Manufacturers of alphanumeric CRT terminals can 
expect to face new challenges in the years to come. The 
rate of product innovation has slowed, and it will 
become increasingly difficult for vendors to produce 
more powerful and less expensive terminals than their 
competitors. The growth rate for shipments of 
alphanumeric CRT terminals will drop to single-digit 
figures. Most industry participants will face the 
difficult task of maintaining market share. Given the 
large number of competitors, only the most skilled 
management teams will be able to increase their 
company's share of the market. 

A recent Venture Development study shows that the 
alphanumeric CRT terminal industry will not be 
growing at the rapid rates experienced in the past. Nor 
will it continue to grow at the 15 to 50 percent rates 
predicted by other industry sources. From 1980 to 
1984, aggregate shipments of alphanumeric CRT 
terminals by u.s. manufacturers will grow by only 8. 7 

percent a year, from 510,000 terminals in 1980 to 
712,000 in 1984 (Table 1). In terms of current dollars, 
shipments will grow from $1.8 billion to $2.6 billion. 
When the industry was younger, it grew at double-digit 
rates, and it was relatively easy for new companies to 
enter and for existing participants to grow. But in the 
future it will not be so easy. 

CRTs were adopted nearly 20 years ago to serve as 
visual displays on computer terminals, which then were 
teleprinter terminals. CRTs have not replaced teleprint­
ers, but CRTs have been continually improved to the 
point that nearly every computer system contains at 
least one. Venture Development Corp.'s recent re­
search indicates that by the end of this year, the 
installed base of alphanumeric CRT terminals will be 2.2 

million units with shipment value of $9. 5 billion. 
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The capabilities of CRT terminals range from 
conversational to editing to processing, from single­
station to clustered to remote and from alphanumeric to 
graphic. Despite the large number of available models, 
CRT terminals rarely differ significantly from others in 
their class. All such terminals use essentially the same 
kind of CRTs, monitors, keyboards, microprocessors 
and, hence, controllers and communications interfaces. 
Manufacturers purchase components and subassem­
blies from the same sources. All alphanumeric CRT 
terminals are raster-scan devices. Screens typically 
measure 10 to 12 in. and contain 20 to 25 rows and 80 

columns that can be filled with 96 characters. Data 
transmission is typically in full-duplex synchronous 

800 

ALPHANUMERIC CRT TERMINAL SHIPMENTS 
('Thousands of units) 

---
__ 1 

-­~----- . 
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Table 1. Venture Development Corp. forecasts that shipments of 
alphanumeric CRT terminals will grow only 8. 7 percent a year . 
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The Added 
Touch for your 
System. 

Carroll's Touch Input System Kit. 

For the designer who wants to ex­
periment with touch input at a mini­

mum cost, Carroll's Touch Input System 
Kit offers a simple, economical method. 

The Touch Input System Kit is produced for 
standard CRT monitor sizes. Easily installed, the 
system provides a man/ machine interaction that is 
natural, friendly, fast and accurate. 

Carroll's Touch Input System utilizes the scan­
ning infrared beam technology which is im­
plemented by surrounding the display area with 
LED emitters and phototransistor detectors in 
such a way as to produce a grid of infrared light 
beams. Whenever both an X and Y beam have 
been detected as broken, the coordinate informa­
tion is transmitted to the host computer . 

Carroll, the leader in touch technology, has 
been designing and manufacturing touch systems 
since 1974. This experience is the basis for a hand­
book, Touch Technology, available on request. It 
explains in detail the theory of operation, design 
and programming considerations, and much more 
about Carroll's systems. 

Clip and return the coupon below to find out 
how you can add the benefits of touch technology 
to your system. 

CARROLL'S TOUCH INPUT 
SYSTEM KIT For versatility, for 
reliability, for simplicity - no other 
system can touch it. 

------------------Please send me : I 
C A copy of Touch Technology. 
C Detailed information and specifications on the Touch Input I 

System Kits . I 
D Information on other Carroll product s: 

D Datamedia Touch Terminal I 
D Hewlett Packard Touch Terminal I 
D Commodore PET Touch System 

D Please call me to discuss placing an order. I 
NAME 

COMPANY ADDRESS I 
I APPLICATION AREA I 
L------------------J CIRCLE NO. 59 ON INQUIRY CARD 
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With a market that is expected to 
grow 28 percent a year, inexpensive 
graphics terminals pose the biggest 
threat to companies that manufac­
ture only alphanumeric CRT terminals. 

and/or asynchronous modes using ASCII or EBCDIC 

character codes. 
The industry is maturing; users needs are satisfied. 

De facto standards have evolved, and the rate of 
innovation has slowed. As a result, it has become 
difficult for vendors to differentiate their alphanumeric 
CRT terminals on the basis of technical specifications 
and price. Other ways exist, however, and companies 
that hope to be leaders in 1990 will have to use them. 
Marketing techniques can distinguish a product. After 
all, we're told that Chiquita bananas are better than 
other bananas, that sewing an alligator on a shirt 
makes it more desirable and that Frank Perdue 
"manufactures" the best chickens. Marketing will 
become increasingly important. 

Advent of graphics 

The biggest threat to a company that considers itself 
solely an alphanumeric terminal manufacturer is the 
advent of inexpensive graphics terminals. The graphics 
industry is in its infancy, and Venture Development's 
research into this market indicates that it will grow at a 
28. 7-percent rate from $273 million in 1980 to $750 
million in 1984. Users will increasingly expect their 
terminals to provide information in both alphanumeric 
and graphic forms. 

If some technological innovation occurred, users 
would consider their present alphanumeric CRT termi­
nals obsolete. The industry would then reenter a 
growth phase, and the entire installed base, estimated 
at 2.2 million units now and more than 4.5 million units 
in 1984, would represent a market opportunity. 

The logical candidate for this innovation is the 
display. A great deal of research money already has 
been spent on developing a display to replace the CRT, 
which consumes considerable power, generates a lot of 
heat, requires high voltages, is bulky, promotes 
operator eyestrain and lacks a flat screen, thus 
distorting images. 

Of all the alternative technologies considered, gas 
plasma panels seem to be the most promising. IBM and 
Burroughs already offer terminal products with plasma 
displays, but the market for them is negligible because 
they are too costly. Plasma panels won't be produced in 
volume economically until at least the mid-1980s. 

Clearly, manufacturers of alphanumeric CRT termi­
nals will find life more difficult in the 1980s than it was 
in the 1970s. Only innovative strategists will succeed. • 

Lewis I. Solomon is president of Venture Development Corp., 
a consulting firm in Wellesley, Mass. 
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All six lead­
ing CAD sys­
tem builders sell 
and support Versatec 
plotters. Our plotters also 
are available to users of SCI­
CARDS, REDAC, and Synercom 
systems. Over 90% of all Lockheed 
CADAM® systems, now sold by IBM, us 
Versatec. 

Name any computer drawing application. Mechan­
ical drawings. Circuit drawings. Seismic sections. 
Maps. Piping and network diagrams. Architectural draw­
ings. You'll find our plotters. Why the move to Versatec? 

Speed. Versatec electrostatic plotters produce drawings and 
maps in minutes, not hours. They draw up to 34 square feet per 
minute. In paper widths to six feet. On opaque or translucent paper. 
Here is the fast turnaround and big throughput that CAD users need. 

Quiet reliability. Versatec plotters keep drawing. No pen plotter made is as reliable as a Versatec 
electrostatic. And quiet operation allows placement with the user for instant design feedback. Non-attended 
operation and remote data communications capabilities provide for continuous overnight operation for bulk 
plotting, anywhere. 

Practical cost. Versatec plotters give you better price/performance than pen plotters. And all it takes to drive 
one is a minicomputer. Paper is comparably priced. Vector processing hardware and pen plotter-compatible 
software keep computer costs down. But most important, Versatec performance cuts total design time and cost. 
It could be the best investment you ever made in computer aided design. 

It's your move. Join the leaders in CAD. Circle our number for literature and plot samples. 

YY~~~J:EC 
2805 Bowers Avenue, Santa Clara, California 95051, (408) 988-2800, TWX: 910-338-0243 

27/35 London Road, Newbury, Berkshire, England, Telephone: (0635) 42421, Telex: 847259 

XEROX® is a trademark of XEROX CORPORATION. CADAM® is a registered trademark of the Lockheed Corporation. 

See us at SEG (Houston, Texas) and CAD/CAM (Anaheim, California) 
CIRCLE NO. 60 ON INQUIRY CARD 



Many printers can give you good 
print quality on a first copy. The real 
challenge is to give you that same 
qualitv, copy after copy, on multi­
part forms. 

Obviously, most printers can't. The 
further they get from the first copy, 
the more their quality fades. But, 
as you can see here, the quality of 
Printronix' sixth copy continues sharp 
and clear. 

This superior quality is achieved 
through a simple printing 
mechanism quite unlike any 
other. It forms characters by 
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. 

This same design approach also 

requires fewer moving parts, 
eliminates most bearing surfaces, 
and employs simple hammer drive 
circuits. All of which means there's 
less to go wrong. And that's why 
Printronix can give you a full one-year 
warrantv, not the 90-day warranty 
typical of most other printers. 

For more information on the 
complete line of Printronix printers, 
call: (714) 549-7700. or write: 

Printronix Inc., 
17421 Derian Ave., 
P.O. Box 19559, 
Irvine, CA 92713. 

PRINTRONIX 
lt'S slmple, 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 Par1<1ake Drive, Suite 180, Atlanta, GA 30345. EASTERN; 717 Harris Road, Nashua, NH 03060. 
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CRT TERMINALS 

Major challenge 
to CRTs from 

flat-panel displays 
MARGARET DeJACKMO. 

International Resource Development. Inc. 

Moving toward the 'electronic briefcase' 

More than 2 million CRT terminals are installed in the 
u.s., and CRT shipments-buoyed by rapid growth in 
the microcomputer, distributed-processing and word­
processing markets-are continuing strong through the 
recession. Surveys by Booz Allen and others suggest 
that by the end of the 1980s, as many as 10 million of the 
40 million white-collar clerical and professional employ­
ees in the u.s. will have keyboard/display terminals on 
their desks. This would imply that annual shipments of 
keyboard/display terminals may pass the million-unit 
level by the mid-1980s. But many of those terminals 
will not be CRTs. 

CRTs have been accepted reasonably well: There has 
been some concern about the possibility of operators 
getting cataracts and eyestrain from continued heavy 
use, but these fears have been largely unfounded. 
Users are increasingly drawn from a generation raised 
on television. They find the appearance and function of 
a typical CRT reassuring and familiar. Nevertheless, 
CRTs have some big disadvantages. For example, they 
are bulky and occupy substantial valuable desk space. 
Further, the thin glass envelopes of the displays can be 
easily broken, and their surfaces reflect light, which can 
distract or annoy a user. 

SOME ILLUMINATION ABOUT ELECTROLUMINESCENT DISPLAYS 

Hycom'a thin-film eleclrolumlne8-
cent (TnL) dfaplaye consist of gla8s 
8Ubetratel on which a IOlic:HJt8te EL 
structure Is fabricated. View direction 

INSULATOR 

ELECTRODES 
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18 through the gla8s substrate (bottom 
of diagram), and the total thlckneas of 
the active structure deposited (above) 
It Is about 1.3 mlcrona. 

A TFEL panel picture element (pixel) 
Is activated by applying /tt£ voltage 
pulsee 8Cf088 the appropriate pair of 
electrode8, the putaea normally being 
symmetric positive and negative 
waves of a certain pulee width and 
repetition frequency. The typical 
addressing pulse width Is 1 oo 
micro-.,.aec. applied at a refresh 
frequency of about 80 HZ. The display 
Is activated using x-y matrix 
techniques In a Nne-at-a-tlme &&­
quence. 

The photo is of a complete 
production model panel display, the 
HycoJn ED-8240, available this month 
(November). The display has a 

diagonal size of e In. on which 78,IOO 
points are addressable (240 by 320 
EL llnee). Alpha capactty Is 24 lines of 
53 characters In 5 x 7 font, or 20 lines 
of 40 characters In 7 x 9 font. 
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Flat-panel displays are still too 
expensive to replace CRTs, 
but not for long. 

To solve some of these problems, more than a dozen 
manufacturers have been working for several years to 
develop "flat-panel" displays, and there are now several 
types in production. The most successful flat-panel 
technologies are AC plasma and DC plasma, but there is 
increasing interest in liquid-crystal display (LCD) and 
electroluminescent (EL) panels. The problem with these 
techniques is that production costs are significantly 
higher than those of CRTs with comparable resolution. 

Exxon vs. Sharp 

Japanese firms have been particularly active in 
flat-panel research, along with Burroughs Corp. in the 
u . s., a leading supplier of today's flat displays. Fujitsu, 
Hitachi, Matsushita and Seiko Denki Co. have all 

Digital Electronics' M2400 features BO-character display. 

produced prototype TV-type displays using plasma or 
LCD techniques. u.s.-based Hycom Corp., a subsidiary 
of Japan's Sharp, is developing flat-panel displays for 
the "electronic desk" of the future, and perhaps even 
for the "electronic briefcase." Hycom has developed a 
thin-film electroluminescent panel for the U.S. Army's 
digital-message device (DMD), a portable battlefield 
terminal. The panel costs thousands of dollars, 
compared with a manufacturing cost of $200 or less for 
a comparable CRT. But the DMD requires considerably 
less electrical power than a CRT and has a longer life. 
Hycom expects manufacturing costs in quantity 
production to drop to CRT levels within two years. 

Exxon Corp. has also been active in flat-panel display 
research. Kylex, Mountain View, Calif., an Exxon 
Enterprises subsidiary, has an LCD flat-panel display 
for applications in which no more than eight lines of 
characters are required, but industry sources are 
speculating that the Kylex displays will soon be 
expanded to CRT capacities. Another Exxon operation, 
Exxon Enterprises' Electophoretic Information Dis­
play (EPID) Division, Sunnyvale, Calif. , is also research­
ing flat-panel display technology. 

Path to the 'electronic briefcase' 

During the next 20 years, flat-panel display technolo­
gy may eventually displace CRTs, even in the consumer 
TV market. But well before then, flat-panel displays 
will be competitive in applications requiring low power 
consumption, high daylight visibility, shock resistance 
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Estimated flat-panel dlaplay market• 
1980-90 

(U.S. shipments, S million) Word/data 
Military processing 

1980 15 

1982 80 
1985 130 
1990 320 

Consumer 

-
-
45 

130 

*Displays with more than 200 characters, or equivalent 

Table 1. International Resource Development's forecast for 
flat-panel display shipments is based on current technology and 
pricing trends. 

and other factors . A likely application is in portable 
terminals. There are more than 250,000 portable 
printing terminals without displays-mostly made by 
Texas Instruments-in use and portable CRT terminals 
are beginning to appear in substantial numbers from 
Digi-Log Systems, Informer, Telcon and others. 
Announcements of portable microcomputer products 
are expected soon from Sony and Matsushita. These 
products will fit into a briefcase and provide access to 
electronic mail; to corporate data bases of sales 
statistics and inventories; and to public data bases of 
stock prices, news and other information. Electronic 
briefcases will constitute a major market for future 
flat-panel products, and may spawn production quanti­
ties the flat-panel makers need to challenge CRTs in 
nonportable office-of-the-future applications. 

Table 1 presents the IRD estimate of flat-panel 
display shipments in the u.s. over the next several 
years, based on current technology and pricing trends. 
The table indicates that by 1985, flat panels will be 
mounting a serious challenge to CRTs in military, 
commercial and consumer applications. • 

Margaret DeJackmo is a researcher with International 
Resource Development, Inc. , a market consulting firm in 
Norwalk, Conn. 

NEX'r MONTH IN MMS 

The December issue of Mini-Micro Systems 
will focus on graphics terminals and 
systems. Articles in the feature section will 
include: 
• A survey of interactive graphics systems 
• A look at a product that combines vector/ 

raster technologies 
• An update on the raster state-of-the-art 
•A briefing on IBM's approach to business 

graphics 
• A tutorial on monolithic display controllers 
Also scheduled for December: a comparison 
of the three leading 16-bit microprocessors. 
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The Supermux 680, the hottest 
cal multiplexer in the industry, now 
mate-a fuUy integrated 4800/9600 bpij 
winnmg combination that cuts data commun 
costs. 

s Corporation 
Industrial Center, 

erry Hill, NJ 08003 
800-257-8352 609-424-9400 
TWX:710-940-1247 

lnfotron Systems Limited 
Poundbury Road, 
Dorchester, Dorset DT1 2PG England 
Telephone: (0305) 66016 
Telex: 417276 

lllfotron Systems 
iilUlaWlity 



New-Industrial Communication Module: 
Multi-point. Long range. Simple connect. 

Frotn Tuxas Instruments. 
A new development from TI extends 
industrial communication to more 
points. Over greater distances. At less 
cost. 

116 

The unique, new TM990/308 Indus­
trial Communication Module relieves a 
host CPU of all synchronous communi­
cation tasks. Communication, in the 

multi-drop mode, can be with as many 
~s 31 other compatible TM990 systems. 
Over a range as great as 10,000 feet. 
No modems necessary- over twisted-
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pair lines which substantially simplify 
interconnects and reduce installation 
costs. The interface is optically isolated 
(1500 V RMS). 

Point-to-point communication over 
an even longer distance is achieved us­
ing Bell 208 type synchronous modems. 

Either way, the 308 module is an in­
telligent interface, with processing 
handled by an on-board TMS9980 mi­
croprocessor. Firmware supports ad­
dress decode, down-load command de­
coding, and other primitive functions. 

New Communication 
Expander Module 

A second new TI module - the TM990/ 
307 - allows communication with up to 
four devices such as terminals or mo­
dems (see diagram at right). It provides 
four RS232C E IA ports using standard 
RS232 connectors, and one port can be 
RS422. A Bell 801 automatic calling 
unit interface is on board. Optionally, 
four channels of synchronous communi­
cation are possible by changing on­
board devices to synchronous control­
lers. A loopback permits self-testing. 

Demonstration Software 
Demonstration software for either of 
the new communication modules will 
enable the user to check for proper op­
eration quickly and easily. The software 
listing will also facilitate application 
programming. 

Software Support 
Coming soon for the new TM990/308 
mod u le: a Data Communication 
Software package. One of Tl's new 
Component Software Series, it sup­
ports point-to-point and multi-point 
communications. Operating with Tl 's 
Realtime Executive, the DCS package 
will reduce software costs substantially 
by providing a library of statements 
common to most programs. 

The HDLC Data Communication 
Software package provides networking 
capabilities by interprocess communica­
tion. TM990 systems, 990 minicompu­
ters, and PM550 controller systems 
may be interconnected. 

The HDLC package offers program­
mable features like character width, 
parity, start stop bits, and baud rate. 
Each port can be programmed indepen­
dently to a particular priority level, 
special control character set, etc. 

Typical TMS990/307 
Application ,.._-=~ 

TERMINAL 

TM990 Series 
Microcomputer Modules 

Microcomputer Modules: 
TM990/100MA 
TM990/101M 
TM990/180M 
TM990/1481 
Memory Modules: 
TM990/201 EPROM/RAM 
TM990/203 Dynamic RAM 
TM990/206 Static RAM 
Mass Storage: 
TM990/210 Bubble Memory 
TM990/211 Bubble Memory 
TM990/303A Floppy Disk 
Controller 
Digital 1/0 Modules: 
TM990/305 
TM990/310 
Analog 1/0 Modules: 
TM990/1240 
TM990/1241 
TM990/1243 
Communication Modules: 
TM990/307 
TM990/308 
Speech Module: 
TM990/306 
Industrial AC and DC 1/0 
Modules: 
TM990/5MT Series 
Data Entry and Display 
Microterminal: 
TM990/301 
University Module: 
TM990/189M 
Software Development Module: 
TM990/302 

TM990 Modules: 
The efficient, 

economical solution 
For the designer who needs to get to 
market quickly - at least cost - Tl's 
TM990 modules are his best choice. 

As a glance at the listing shows, the 
selection is broad enough to implement 
most any system design. And it's a 
growing selection - the two new com­
munication modules are just the latest 
additions. The Series will continue to 
grow in response to industry needs and 
technological changes. 

Faster design: The modules come off 
the shelf from distributor stocks ready 
to use. Bringing with them the preci­
sion performance of Tl's 16-bit 9900 
Family microprocessors. 

Hardware design. Board layout. 
Manufacturing. Assembly. Testing. All 
are done in advance to shorten the de­
sign cycle. 

All modules interface directly to the 
versatile, flexible TM990 bus which 
helps simplify system integration. 

Faster software development: Sup­
port includes complete assembler, edi­
tor, linker and PROM programming 
utilities, as well as the TIBUG* interac­
tive debug monitor, TI Microprocessor 
Pascal and Power Basic* high-level lan­
guages. Hardware development tools 
range from a software development 
module to the multi-user AMPL* pro­
totyping lab. 

Fast fit: The modules are based on 
the memory-to-memory architecture 
common throughout Tl's pioneering 16-
bit 9900 Family. This advanced archi­
tecture , in combination with the rich 
9900 instruction set , is particularly 
well-suited to industrial control applica­
tions, simplifying both hardware and 
software. 

Fast help: Demonstrations of the 
TM990 modules can be arranged at lo­
cal TI distributor Systems Centers. 

In-depth instruction courses on the 
modules and the 9900 Family are avail­
able at TI Regional Technology Cen­
ters. TI distributors and TI field sales 
offices can tell you dates, locations and 
course fees. 

From a standpoin t of time and 
money saved, reliability and perfor­
mance gained, Tl's TM990 Series mod­
ules are an extremely efficient and eco­
nomical solution to design problems. 
For full particulars, get a 
copy of the TM990 Series 
brochure. Call your TI 
distributor, or write 
Texas Instruments, P. 0. 
Box 1443, M I S 6404, 
Houston, Texas 77001. 

Fifty Years 
I 

of . nnovat1on 

4tJ 

·Trademarks of Texas Instruments Incorporated 
© 1980 Texas Instruments Incorporated 

TEXAS INSTRUMENTS 
IN CO RPO RA TE D 85616 
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CRT TERMINALS 

Erg9nomics: 
a growing concern 

in CRT design 
LIONEL MARTIN, Zentec Corp. 

The industry faces an increasing demand 
for designs aimed at operator comfort 

CRT terminal manufacturers are facing a situation 
reminiscent of that encountered by automobile manu­
facturers a half century ago, when economic and 
mechanical concerns took precedence over those of 
comfort. The situation centers around the issue of 
human engineering, or ergonomics, and is a subject of 
growing concern. With CRTs gaining prominence in 
virtually every sector of the business world, there is 
increasing demand that terminals be specifically 
engineered to address the problems of operator ease 
and comfort. 

While CRTs provide high performance and improved 
efficiency in a wide range of applications, they may also 
cause varying degrees of operator distres~specially 
for those who use them eight hours a day, five days a 
week. Many terminals are awkward to use and 
uncomfortable to operate. Some screens are difficult to 
read, resulting in operator stress and eyestrain. And 
certain functions may require more dexterity than the 
average operator possesses. 

Many manufacturers are receiving ergonomic feed­
back from their European markets, where clerical 
workers, particularly in Scandinavia, are heavily 
unionized. There, workers' demands for improved 
working conditions directly address the variety of 
machines they are required to use, including terminals 
and peripherals. In Sweden, various unions and trade 
guilds have published specifications on which types of 
CRTs their members will use or will not use. These 
specifications carry a great deal of weight. 

While European governments have stopped short of 
formulating their own requirements for human factor­
ing in CRT design, many, such as Finland, have made 
strong endorsements of the . union mandates. It is a 
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Ergonomic considerations in this Zentec Zephyr include a non­
glare CRT screen and video features that include half intensity, 
reverse video, blink, blank and underscore. 

good bet that some sort of legislation on CRT 
specifications is not far behind. Moreover, it is probably 
safe to assume that such incentives on the control of 
CRT design will, in the near future, make their way to 
the U.S. 

Responding to criticism 

Most criticism of CRT design centers around those 
components in the CRT with which operators have the 
most direct interface-the keyboard input and the 
display-screen output. Suggestions about keyboard 
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Glare reduction can be achieved by 
using either bonded faceplates covering 
the CRT or etched CRTs, but these 
have been found to reduce clarity. 

pitch or slant, for example, are quite common. Most 
users agree that keyboards with a pitch of 11 degrees 
or less are the easiest to operate. However, this 
depends upon the environment. Some investigation has 
revealed that the lower the keyboard relative to the 
position of the elbows, the flatter the keyboard should 
be. To solve this problem, at least one European 
manufacturer recently developed a keyboard with a 
variable pitch between five and 12 degrees. Therefore, 
depending upon whether the operator is sitting or 
standing, he can adjust the pitch accordingly. 

A consensus among operators also appears to favor 
keyboards that are laid out in standard typewriter 

Zentec's ZMS-50 (center) incorporates a conventional attached 
keyboard with a 12-in. non·glare screen. The ZMS·90 (left) and 
ZMS-70 feature detachable keyboards and 15-in. non-glare 
screens. White phosphors are standard on all models, and green 
phosphors are available as options. 

fashion. This can greatly minimize an operator's need to 
acclimate himself to each CRT model. Similarly, 
sculptured keys, such as those found on the IBM 

Selectric typewriter and a number of CRTs, are thought 
to have numerous advantages over regular or flat keys. 

However, these are significant concerns only to those 
operators trained on or currently using typewriters. 
People who are accustomed to typewriters and who are 
required to use a CRT many hours a day, such as 
newspaper reporters, editors, technical writers and 
secretaries, strongly prefer sculptured keys and a 
standard typewriter layout. People not previously 
trained on keyboards or those who have only casual or 
occasional use of a CRT, such as airline ticket agents, 
bank tellers or high-level executives, might not 
particularly care about layout or key style. 

Operator ease and speed can depend greatly on the 
depth a depressed key must travel to register, 
especially if the operator is typing 300 characters per 
min. Moreover, an operator should have feedback to 
alert him when a key is "down" and when it is 
"released." Some CRTs incorporate an audible click to 
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alert the operator, but this is not satisfactory in many 
environments. One popular approach is the tactile click 
method, which employs a spring or copper dish beneath 
each key to cause a slight buildup of pressure as the key 
reaches full depression, with a complete loss of 
pressure once the key makes contact. 

Dissatisfaction with the display screen-particularly 
with its color, transmissivity and glare--is another 
major concern. Until now, most CRT terminals have 
been predominantly data-processing-oriented. Because 
a data-processing operator is merely punching in 
alphanumeric data from a source document, he has no 
real need to refer to the screen. Ergonomic concerns in 
the design of CRT display screens have, therefore, been 
kept to a minimum. 

Growing concern for legibility 

But the advent of CRT systems that combine 
word-processing and data-processing functions has 
changed that. Suggestions about screen clarity and 
legibility have become more widespread because word 
processing requires a screen that is as sharp, clear and 
readable as possible. An operator refers more and more 
to the display screen as he inputs data; moves text; and 
inserts words, sentences and paragraphs. 

How can manufacturers provide the best display 
possible? There are a variety of solutions and many are 
purely subjective, depending on application and 
personal preference. Which screen phosphor provides 
greatest readability, for instance, is still a subject of 
conjecture. White or green phosphors typically are 
used. In Europe, however, there have been requests 
for amber or orange phosphors, which certain studies 
have shown to be easier on eyes and to produce the least 
amount of eyestrain. A number of well-established 
European terminal manufacturers, including Siemens 
and Saab, have amber phosphors in their units. 

The size of characters is another consideration. Many 
operators feel that a 0.2-in.-high character is ideal, with 
a specific number of characters per line. But manufac­
turers may find that character size will vary from 
application to application. 

Transmissivity is another issue, but there are 
trade-offs between clarity and glare. Manufacturers 
can achieve glare reduction by using either bonded 
faceplates covering the CRT or etched CRTs, but these 
have been found to reduce clarity. The desire for 
sharper character resolution is taking precedence over 
the problem of glare, but some manufacturers are 
attempting to combat glare by designing units with 
CRTs that tilt or. swivel. Manufacturers hope that these 
techniques will cause light to be reflected away from an 
operator's eyes without sacrificing any clarity. 

The comforts of full color 

Similarly, there is the issue of color video display. 
Most CRT displays are available in just white or black on 
a colored phosphor. Full-color display is a feature that 
can contribute greatly to operator ease and comfort. 
Color can also be used to handle a variety of functions. 
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The stepped typewriter-style keyboard on the Zentec Zephyr (left) 
incorporates the standard 96 ASCII keys, a 14·key numeric pad, 12 
special-purpose function keys and 16 programmable function 
keys. The ZMS-70 (right) has a similar keyboard, but it is 
detachable. The ZMS-70 also features a 15-in. non-glare CRT 
screen and dual, double-density, floppy-disk storage. 

In systems with a formatted or protected forms mode, 
in which variable data is constantly being introduced, 
color can distinguish between the new variable data 
and that which is already on the page. 

Color can also highlight certain data that needs to be 
brought immediately to an operator's attention. In 
medical systems, for instance, patient charts are logged 
into a CRT for fast reference by staff members. Using a 
color CRT, an operator may simply glance at the chart of 
a patient and find that a certain prescription was 
supposed to be administered at a certain time. If the 
prescription hasn't been administered, that fact can be 
called out in vivid red or yellow so the operator can 
immediately bring it to the staffs attention. 

This method is used in a variety of process-control 
situations. Operators who monitor crucial system 
changes can be alerted to deviations in pressure, water 
level and temperature, and correct them. 

While prices have dropped in the past several years, 
color tubes are still expensive. Color as a means of 
reducing operator eyestrain is a very real possibility, 
but each manufacturer must determine whether that 
advantage can be justified by increased cost. 

Light-pen input is another feature that can contrib­
ute to operator ease. Already used in applications that 
use menu selection, light-pen input is a simple method 
by which operators can respond to data on a screen. It 
eliminates the need to use the keyboard. When data 
from which an operator wants to select certain items 
appears on the screen, a light pen directed to the choice 
will register that data into the system. The operator 
simply points the pen, receives an acknowledgement, 
presses a button and the entry is made. Touch-sensitive 
systems, using a finger or a pen, are also possible, 
although these methods leave a rather wide margin for 
operator error. 

Many ergonomic changes may be implemented 
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without great cost to the manufacturer and buyer, but 
others may not. There are trade-offs. Options such as 
pan scrolling, tilting, swiveling and color are attractive 
features that will definitely contribute to operator ease, 
but are they worth the cost? For now, some manufac­
turers may not think so because they haven't felt any 
demand for such features. But as the features start to 
become industry standards, volume and availability will 
increase and prices will drop, making implementation 
easier. 

Ergonomic concerns will have an increasing impact 
on the future design of CRTs. So far, the U.S. 

government has set standards dealing only with CRT 
safety. The Department of Health and Human Services 
has a list of specifications regarding protective 
measures against tube explosion and implosion; there 
are other regulations for fire and electrical-shock 
safety. Recently, NIOSH, an agency in the Occupational 
Safety and Health Administration, has been asked to 
produce a report of CRT radiation emission. Additional 
safety regulations can be expected to follow in this 
country. 

The assumption that a CRT will be used only in a 
sedentary, desk-top environment is no longer valid. 
Terminals are used for almost every type of business 
application, so it is necessary for manufacturers to 
design units flexible enough to function well in a 
variety of environments-from composition rooms to 
nurses stations and customer service counters. Only by 
realizing this and by taking an offensive tack will 
manufacturers be able to establish and maintain strong 
positions in the burgeoning CRT market. • 

Lionel Martin is director of product marketing for Zentec 
Corp., a Santa Clara, Calif., manufacturer of CRT terminals. 
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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? Then you need a 6000 series 
Colorgraphic computer or terminal. Ask 
about our stand alone, high resolution , 
16-color, Pascal-based Colorgraphic 
computers. Programming is easy and 
interactive. Graphics programming for 
business charts, computer aided 
instruction, process control , plotting 
and statistical analysis is even easier 
with Ramtek's GRAFPRO (graphic pro­
cedures) software package. Or, to 
quickly and inexpensively upgrade your 
present terminals. choose our TTY 
compatible Colorgraphic terminals. 

Want all the sophistication you can get? 
Our 9000 series graphics and imaging 
display systems are modular for your 
customized applications; the 9050 pre­
packages the most popular features for 
budget-sensitive applications. The 
powerhouse 9400 sets the state of the 
art in resolution , vector writing speed 
and image manipulation capabilities. 

More monitors than ever. Ask about 
our 40 different models of monitors. 
Choose from a variety of screen 
resolutions to 1024 lines in color, gray 
scale or black and white, plus a variety 
of phosphors and screen sizes to 25 
inches. An in-line gun on our newest 
monitor provides precise, high resolu­
tion color without convergence controls. 

Now full color plain paper hardcopy. 
Couple our new 4100 digital dot matrix 
printer/plotter to your Ramtek display 
-or to virtually any other system-for 
full color hardcopies on plain paper. Our 
unique four-head design prints three 
primary colors plus black in a single 
pass, operating about three times as 
fast as comparable printer/plotters. 

Or, choose photographic hardcopy. 
Use our color camera systems to get 
instant color prints in various sizes, 
35mm slides, transparencies, and 
16mm film . Multiple image models 



can record from one to 25 different 
images on one sheet of film . 

What else can you ask for? A complete 
line of interactive devices: keyboard, 
light pens, joysticks, trackballs and 
graphic tablets. Optional software 
packages to simplify your applications 
programming. 

And, intelligent alphanumeric terminals. 
Three basic models (including one 
especially for UNIVAC users) are avail­
able in our black and white alpha­
numeric terminal series. Ask how we 
can customize them for almost any data 
entry or telecommunications use. 

Ask today. For complete information on 
the Ramtek system that best fits your 
needs, write Ramtek, 2211 Lawson 
Lane, Santa Clara, CA 95050. Or, call 
your nearest Ramtek office. 

Why raster scan? 
Raster scan has become the preferred technology 
whenever computer-based information and images must 

be displayed. To find out what raster scan is and how 
it compares with alternative display technologies, 
write for "Raster scan, the display technology of the 

80's'.' It's Issue Number 2 of Ramtek's "USE OUR 
EXPERIENCE" series. 

Ramtek 
Our Experience Shows. 

REGIONAL OFFICES: Santa Clara, CA (408) 988-2211 , Newport Beach, CA (714) 979-5351 , 
Seattle, WA (206) 838-5196, Albuquerque, NM (505) 884-3557, Dallas, TX (214) 422-2200, Maitland, 
FL (305) 645-0780, Huntsville, AL (205) 837-7000, Chicago, IL (312) 397-2279, Cleveland, OH 
(216) 464-4053, Washington , DC (301) 656-0350, Metropolitan NY (201) 238-2090, Boston, MA 
(617J 273-4590, Netherlands 3129685056 



Members of this exclusive circle of PRIAM 
Winchester disc drives have several uncommon things 
in common. With database capacities from 10.8 to 158 
megabytes, they all have the same interface. And they all 
connect quickly and easily to the typical microprocessor 
1/0 bus through PRIAM's SMART Interface. 

A simple adapter, added to the SMART Interface, is all you 
need to provide your system with the remarkable reliability of 
Winchester disc drives. And PRIAM's DISKOS drives have the 
broadest available capacity range, with the lowest cost-per-megabtye, 
for microprocessor-based systems. 

How Smart Is SMART? 
With its own sophisticated preprogrammed microprocessor, PRIAM's 
optional SMART Interface gives you these disc subsystem functions: 

Controls any combination of one to four PRIAM Winchester disc 
drives. 
Serializes and deserializes data and formats disc with selectable sector 
sizes of 128, 256, 512 or 1024 bytes. 
Full sector buffering permits data transfers at any rate up to 
2 megabytes per second, with programmed 1/0 or OMA. 

Automatic alternate sector assignment makes disc defects transparent 
to the host processor. 

Overlapped-command and implied-operations capability improves 
system throughput in multiple-drive systems. 

The single 8" x 14" SMART Interface printed circuit board mounts on 
the PRIAM disc drive and draws power from the drive; or it can be 
mounted separately to maintain the basic drive size envelope. 

Meet The Elite! PRIAM's High-Capacity, 
Cost-Effective 14-lnch Disc Drives 

PRIAM's high-technology 14-inch Winchester disc drives are available 
with capacities of 34 and 68 megabytes, with a 158-megabyte version on 
the way. And they all fit in the same 7" x 17" x 20" package, including 
optional power supply. Fully servoed linear-voice-coil head positioning 
provides fast, precise and reliable data retrieval. Average positioning 
time is only 45 milliseconds, and track-to-track is a fast 8 milliseconds for 
high throughput. 

Use of a brushless DC spindle motor assures mechanical simplicity, 
positive disc speed control, and operation of PRIAM drives with 
power sources anywhere in the world without change. No relays, no 
mechanical brakes, no brushes, belts, or pulleys. Pure, reliable 
electronic control. Elegantly simple! 

The Talk of the Town: 
PRIAM Eight-Inch Disc Drives 

When you want to debut a Winchester disc drive where you now have an 
8-inch floppy disc, PRIAM's DISKOS 2050 and 3450 fit right in. And 
they give race-horse performance to your system by expanding your 
database to 21or35 megabytes, with head-positioning times of only 
45 milliseconds average and 8 milliseconds track-to-track. 

From the same technical family tree as their bigger brothers, PRIAM 
8-inch drives use linear-voice-coil positioning and brushless DC motors. 
In the next generation, they will permit database expansion to 
70 megabytes, in the same small, interface-compatible package. 

If a simpler, even lower-cost drive will serve your purpose, the 
DISK OS 1070 gives you 10.8 megabytes of capacity, with stepper-motor 
positioning for seek times of73 milliseconds average and 23 milliseconds 
track-to-track. Not as fast as other PRIAM family members, but still 
just as SMART when used with PRIAM's SMART Interface. 

Other Interface Options! 
ls SMART too smart? PRIAM also offers a lower-cost serial-bit NRZ data 
interface for the OEM who wishes to design the complete controller or 
to purchase one. This interface, similar to the evolving ANSI standard, 
has an 8-bit bidirectional microprocessor interface for all spindle 
motor and head positioning controls. 

And if you have an existing storage module controller, PRIAM offers 
an SMD interface to extend the life of your controller and software and 
put Winchester disc drive benefits into your system quickly and easily. 

For complete information about the SMART Interface and the 
members of the SMART SET of PRIAM Winchester disc drives, RSVP 
by telephone or mail to: 

IPillllAM 
3096 Orchard Drive San Jose, CA 95134 

Telephone (408) 946-4600 TWX 910-338-0293 



INTERNATIONAL 

France launches 
mini-CRT campaign 

STEPHEN A CASWELL, Bell Canada 

A plan to give mini-CRTs to every home and business 
would also give French citizens on-line directories 

The French government is preparing to launch one of 
the boldest campaigns yet seen in the miniperipherals 
market. It plans to give mini-CRTs to every home and 
business in the country so that French citizens can have 
on-line directories instead of letting their fingers do the 
walking or calling directory assistance. The mini-CRTs 
will have 7- or 8-in. diagonal screens that display 24 
lines of 40 characters, solid-state keyboards, integrated 
modems that send data at 75 bps and receive it at 1200 
bps, and OEM prices of $75 to $100 each. 

The French Postal Telephone and Telegraph Authori­
ty (PTT) has already chosen four manufacturers for the 
mini CRTs and expects to procure 30 million units over 
the next 10 years. The manufacturers, who will produce 
different models, are French firms: Thomson CSF, 
Matra, Telic Division of CIT-Alcatel and TRT Radiotech­
nique. 

The escalating costs of print directories and salaries 
of directory-assistance operators justify the procure­
ment, says project director J.P. Maury. In the long 
run, these costs will be higher than the costs of giving 
away mini-CRTs. This makes the project one of the 
largest high-technology cost-displacement programs in 
history-more than $3 billion from 1982 to 1992. Maury 
says the terminals will first be used to access the white 
pages only, but he expects they will eventually be used 
for the yellow pages and for the French videotext 
system, Teletel. 

Maury anticipates that the PTT will pay $100 per 
terminal when production levels reach 800,000 in 1983. 
Beginning in 1982, the terminals will be field-tested by 
270,000 users in Ille-et-Vilaine, southwest of Paris. 

Should the PTT succeed in its plan, it will have 
spawned a new type of device, the mini-CRT, with 
profound implications for mini-micro-based systems. 
While there are hordes of doubters, the plan is on 
schedule, and it appears the price goals can be met, 
based on projected costs of memory and microprocessor 
chips. 

The mini-CRT prototypes have several distinguishing 
features. The Thomson CSF model has an integrated 
telephone, which Maury expects to be available in the 
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versions produced in 1982. Keyboards do not use the 
well-known QWERTY found in alphanumeric terminals 
worldwide, but an ABC ... z format. While its 
designers believe more people can relate to this 
alphabetic style, they admit the keyboard layout is 
controversial and will study it closely in field tests. 
QWERTY will probably be available if users prefer it. 

The terminals also can be used to access videotext 
systems. According to the Viewdata Research Unit of 
the consulting firm Link, the program "represents a 
complete break from the concept of an adapted 
television set as the primary terminal device." 

By giving away the terminal, the PTT will create a 
base of users for Teletel. While converting home color 
televisions to videotext terminals is expected to cost 
consumers less than $200 by the mid-1980s, the French 
think that the development of a user base can be 
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The French government plans to sharply increase its shipments of 
mini-CRTs from 1982 to 1992. 
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If the French succeed, they will have 
developed a strategy for building a 
critical mass of users. 

and president of International Resource Development, 
a Norwalk, Conn., consulting firm, says, "If the French 
succeed, they will have made the breakthrough that 
most videotext services are awaiting-a strategy for 
building a critical mass of users. They also will create 
spin-off applications for mini-CRTs as telephones (see 
"The mini-CRT and the PBX," p.126) and as low-cost 
terminals for mini-micro systems." 

augmented by black-and-white mini-CRTs. 
"Color is preferable," says Alain Serra of French 

Telecom, Inc., the PTT's u. s. marketing arm, "but there 
is also need for black-and-white units." While stressing 
that mini-CRTs are cost-justified for the directory­
assistance program alone, the large base of users 
created by the mini-CRTs will encourage information 
providers to develop more data bases, which will cycle 
to encourage further use, says Serra. "It solves the 
chicken-and-egg problem (of developing a user base) 
that exists in Britain and other countries," according to 
Link. 

Other countries beginning mini-CRT programs 

Ken Bosomworth, publisher of Videoprint newsletter 

Although the French have announced the boldest 
plan for mini-CRTs, they are not the only country with 
such products under development. In the u.s., AT&T 
recently tested its Electronic Information Service (EIS) 

program, which allows access to both white and yellow 
pages. EIS was tested in Albany, N. Y., from Aug. 24, 
1979, to Jan. 30, 1980, using 15 normal-sized terminals 
rotated in 75 homes and eight businesses for two weeks 
at a time. 

Regardless of whether the French 
spark a mini-CRT boom, there seems 
to be a strong need for mini-CRTs in 
business systems, particularly com­
puterized private branch exchanges 
(PBXs). It is not uncommon for 
companies to spend $1 ooo per user 
to provide advanced PBX functions, 
only to find them unused. 

Today, special functions such as 
call forwarding, camp-on, automatic 
redialing, speed dialing, data entry, 
paging and extension hunting are 
implemented by entering numeric 
codes on the telephone. Users have 
problems remembering the codes and 
also have difficulties deciphering the 
crammed documentation sheets 
provided by PBX vendors. Electronic 
telephones with one-line displays and 
preset function keys are highly 
popular in advanced PBXS despite 
handset prices higher than ssoo. 
Mini-CRTS with integrated telephones 
would expand the capability of a PBX 
even further by serving as a window 

THE MINI-CRT AND PBX 

into the network's operation. 
The accompanying table lists some 

of the functions that can be provided 
with CRT!Telephones, as they are 
called in the Diebold Automated 
Office Program report, "Telecommu­
nication Systems." These features 
take advantage of the mini-CRT's 
self-training nature. Users currently 
must be trained to operate a complex 
PBX by other people , which is 
expensive and inefficient. With 
mini-CRTS, the PBX could do much of 
the training itself. 

Expanded least-cost routing is 
another benefit. PBXS today automati­
cally select the most efficient line to 
route a call by first attempting to route 
the call over WATS lines, then FX lines, 
then private lines, etc. Mini-CRTS used 
with expanded least-cost routing 
would allow the PBX itself to instruct its 
users about the most efficient way to 
send documents. The user would be 
prompted to input the type of 
document to be delivered, the time 

frame for delivery, and the destina­
tion. The PBX would respond with the 
delivery alternatives as prepro­
grammed by the telecommunications 
manager. In this way, users would 
automatically know the latest configu­
ration of communication devices on 
the network. 

Another major advantage of 
mini-CRT/PBXS is their ability to deliver 
electronic mail. Corporate depart­
ments could save paper and time by 
using the inherent electronic mail 
capabilities of the PBX with mini-CRTS 
for each user. Personal messaging 
could also be integrated into the 
system. If an internal call were 
unsuccessful, the caller could press a 
button and go into message mode. 

Features such as expanded 
least-cost routing or integrated 
voice/text personal messaging are not 
available on PBXS because users 
have no way of accessing them. One 
role of mini-CRTS is to provide that 
capability. 

Advanced PBX Software Features Requiring CRT/Phone 
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Training instruction 

Electronic mail 

Data entry/access 
User directory 

Expanded least-cost routing 

Intelligent calendar 

Allows user to learn features of PBX. Has two parts. One helps user known 
instructions. The second describes each function 's benefits. 
Each extension has a mailbox address to leave messages. Can be used while 
traveling or at home. Eliminates problems in communicating to people not in 
their office. 
Allows easy access to data bases of information, either internal of external 
Eliminates problems keeping directory up-to-date. Saves the company 
substantial printing costs . 
User queries transmission needs and the system responds with best way to 
send document. Will greatly expand use of little-known, but cost-effective, 
transmission media procured by telecom department for users. 
Lists scheduled events and notifies user of upcoming event. 

Source: Diebold Automated Office Program 
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Use averaged 20 accesses per day. This probably 
includes some novelty use, but it also indicates that the 
system is easy to use. AT&T will not comment on the 
development of mini-CRTs or on the concept of not 
charging for them, but it is a safe bet that a prototype 
exists somewhere in Western Electric. It is too 
attractive a product not to be under consideration. 

Unfortunately, however, product development is not 
AT&T's most serious problem. The u.s. House of 
Representatives recently added an amendment to the 
Communications Act of 1980 forbidding AT&T from 
publishing electronic yellow pages. The amendment is 
backed by the powerful American Newspaper Publish­
ers Association and will be bitterly contested as the act 
moves through Congress. At stake is AT&T's position in 
a market of billions of dollars. 

Undoubtedly, other telephone companies are also 
looking at the feasibility of mini-CRTs. Should the 
French succeed, a rush to copy the program can be 
expected, with equipment manufacturers dreaming of 
$100 items shipped in million-unit levels. In the u. s., 
annual shipments of more than 10 million mini-CRTs 
with a market value of $1 billion are conceivable. 

'Friendly' systems 

Mini-micro systems can also benefit from mini-CRTs. 
Microcomputers can often be less expensive than the 
terminals required to run them, especially in such 
market segments as process control. Mini-CRTs can 
lower the cost of a terminal to control small systems, 
and can make them "friendlier" to users. 

WANTED 
•••••••••••••••••••••••• 
INTERESTED. QUALIFIED, 

COMMITTED OEM'S 
AND DEALERS ........................ 

YOU supply the commitment 
and industry expertise 

WE supply a high technology 
line of micro and mini computer systems 

and total hardware support. 
We are very eager to show you our two new 

families of multi-user computer systems, 
JUST ASK!! 

Associate with a solid 12 year old company 
that is interested in working with you to help 
build a successful and rewarding business. 

For further details call or write: 
Roy Bettenhausen director of marketing ,.,.n 4448 Piedmont Avenue 
Digital U.1.1 Oakland, CA 94611 
Microsystems. (415) 658-8532 

CIRCLE NO. 130 ON IN..QUIRY CARD 

In laboratories and on process control lines, mini- fiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiil 
CRTs with integrated phones would enable users to hold 
conversations with colleagues or with a central control 
facility. Versions could be produced for alternate 
voice/data operation. 

Mini-CRTs do have limitations, however. They are llWlll~lliilliilliifllllilillliilflifiilll• 
unsuitable for small-business systems because their 
keyboards are not designed for word-processing or 
data-entry applications with heavy duty cycles. 

On the whole, the mini-CRT seems to be one of the 
most interesting products to appear in a long time. But 
before manufacturers rush off to crank up the 
production lines, there are still a few questions. 
Whether or not the French can succeed as planned is 
one. There is no proven demand for mini-CRTs, 
although there seems to be enough applications. The 
mini-CRT is a promising prototype product. But if the 
French succeed in their bold plan, there could soon be a 
'flood of them. • 

Stephen A. Caswell, a market planner 
with Bell Canada, is the principal author 
of eight multiclient research reports on 
computer/communications topics. He is 
also a consultant and former newsletter 
editor. 
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Complete development packages for: 
• INTEL 8086/8088 

8080;8085 
8048/8748 

Includes: 

• ZILOG Z8000 Z80 
•MOTOROLA 6809 6800 to 6803 

• Cross Assembler • Linker 
• Librarian • Downloader 

Operates with DEC operating systems on: 
• PDP-11 • LSl-11 • VAX 

Also: IPEX-Diskette Utility for PDP-11 , 
in ISIS format 

Cost effective with prices starting at only 
$1,695. 

lJ~RTLIRL 5Y5Ttr;J5 
1500 Newell Avenue. Suite 406 

Walnut Creek. CA 94596 
( 415) 935-4944 

The state of the art in microprocessor software 
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Systems houses find nothing 
sells faster than 

a stack of Level 6 computers. 

Level 6 computers are 
optimized for quick resale. 

Honeywell is synonymous 
with worldwide field service. 
Technical expertise. And hard­
working dependability. 

The Honeywell name greatly 
enhances any system you put 
together. 

And putting systems 
together is easier when you 
start with a Level 6. 

These computers are config­
urable. It's easy to add your 
own specialized application and 
software packages. 

Honeywell can help you. We 
specialize in solving the real, 
day-to-day problems of business. 

Our experience is vast. And 
it's yours to draw on. 

Once your system is built, 
Honeywell will be ready to help 
you price, package, and 
promote it. 

Honeywell is a full service 
vendor. From hardware and 
software to system design and 
sales promotion, we offer what 
you need most. 

A complete package. Com­
puters that are state-of-the-art, 
dependable, and attractive to 
your customers. 

See us at COMDEX'80, Booth 811. 

Computers available with 
quantity discounts. 

Computers well worth 
investing in. 

For more information on 
the Level 6 computer and its 
many applications, write Ted 
Anderson at Honeywell, 2223 
Washington Street, 3 Newton 
Executive Park, Newton 
Lower Falls, MA 02162. 

Honeywell 
CIRCLE NO. 67 ON INQUIRY CARD 
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DISTRIBUTED PROCESSING 

Multiprocessing 
networks vs. mainframes 

MICHAEL ROBERTS. ECS Microsystems. Inc. 

Second of two parts 

Multiterminal systems hold their greatest promise in the spectrum between 
powerful, special-purpose processors and low-end, control-oriented tasks 

The first part of this article (MMS, October, p. 121) 
described the advantages of multiprocessing networks 
versus single mainframes and outlined the problems 
that had to be overcome to make the networks 
commercially viable. The conclusion of the article 
describes various methods to couple multi­
microprocessor systems to overcome those problems. 

Since mid-1975, considerable effort has been devoted 
to resolving the problems that limited the practicality 
of multi-microprocessor systems. These problems 
include system inefficiencies, complex interprocessor 
defects, interconnection structures, software system 
structures and others. The answers have been sought 
in the context of closely coupled multi-microprocessor 
schemes, such as Carnegie-Mellon University's Cm* 
modular multi-microprocessor system, Digital Equip­
ment Corp.'s modular minicomputer using microproces­
sors and the University of Texas's investigation of 
cooperative loosely coupled microprocessor architec­
ture in an interactive data-base task. 

Coupling involves the degree of interaction between 
processors. In a loosely coupled system, each processor 
has some dedicated complement of program and data 
memory, and possibly some r/o devices. Each such unit, 
which can function independently, communicates with 
another using either data transfers over a common bus 
or point-to-point communication lines or coordinated 
signals maintained in a commonly accessible store. A 
tightly coupled system involves multiple processors 
sharing common program and data memory and r/o 
facilities. All processors access common buses to 
perform memory and r/o transfers. 

Detailed hardware design of Cm* began in mid-1975 
to explore ways in which LSI could be applied to a 
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modular computer structure. The Cm* architecture 
(Fig. 4.) allows close cooperation among large numbers 
of inexpensive processors. All processors share access 
to a single virtual memory address space. The 
processor is a DEC LSI-11 microprocessor. Fig. 6 shows 
a cluster of Cm *s sharing a single map bus and mapping 
processor (K.map). There are no fundamental limits to 
the size of such a system. Cm*s and K.maps can be 
added incrementally to increase processing power, 
memory size and communications bandwidth. A 

l 
[ K ~ap J 

l Kmap J ~ 2 

~ 1 f s 

£ 1 p M P M p M s 
p M p M p M 
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Fig. 4. Carnegie-Mellon University's CM• modular muhl­
mlcroprocessor system allows close cooperation among large 
numbers of inexpensive processors. 
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Fig. 5. Details of CM*'s computer module show that LSI can be 
applied to a modular computer structure, using an LSl-11 . 

10-processor system was in operation by mid-1977 and 
expanded to a 50-processor system at the end of 1978. 

The major accomplishment of the Cm* project has 
been to bring an experimental multi-microprocessor 
scheme into operation and to demonstrate that 
almost-linear speedup can be achieved. Moreover, 
there have been no serious bottlenecks or deficiencies 
in the processor/memory bus structure that preclude 
configurations with 100 or more processors. 

In the DEC multi-microprocessor project, LSI-11 
microprocessors again form the basic building block and 
their performance was compared against the perform­
ance of the PDP-11/70 minicomputer, the top of the 
16-bit PDP-11 line. Fig. 7 is a block diagram of the 
breadboard hardware system, which consists of as 
many as 16 identical LSI-11 microprocessors, tightly 
coupled to a common memory management mechanism, 
cache, memory, r/o bus and r/o interrupt mechanism by 
a shared synchronous high-speed bus. 

Measurements have shown that in suitable batch­
processing environments, an eight-processor system 
could achieve a throughput 6.5 times greater than that 
of a single component processor. 

Loosely coupled systems 

The multi-microprocessor system that most closely 
parallels a multiterminal environment is the loosely 
coupled configuration. Such schemes have been much 
investigated, most recently by researchers at the 
University of Texas. 

Using a specially qeveloped discrete simulation tool 
called system-state-modeling (SSM), four different 
classes of system architecture (Fig. 8) were analyzed: 

• Class 1, fully connected, in which each processor is 
connected to every other processor by a dedicated link; 

• Class 2, bused with a private primary store, in 
which all processors share a single common link that 
allows any two to establish direct transfers; 

• Class 3, also bused, but with both public and 
private primary store; and 

• Class 4, a uniprocessor, for comparison purposes 
with the multi-microprocessor schemes. 
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inter cl uster bus 

inter c lu ster bus 1 

I 1 
r K.map l 

Fig. 6. A cluster of CM*s shares a single map bus and mapping 
processor. (K. map). 

All four classes possessed common features in the 
configuration of their basic processors, interprocessor 
channels, user consoles, secondary storage, operating 
software, application software and task loads. 

• Basic processor. Architectural features of the 
basic processor include: 1) 15 generic operations; 2) one 
address, three-field instruction format; 3) a single 
internal data bus comprising separate address and data 
lines; 4) all registers, data paths and primary store 
locations 16 bits wide; 5) primary store read/restore 
cycle of 1 µsec.; 6) 16 general-purpose registers; 7) 
average instruction time of 2 µsec.; 8) primary store 
organized in blocks of 256 words; 9) addressing modes of 
indexed indirect and segmented; 10) a vectored 
interrupt mechanism; 11) a multiplexor channel; 12) a 
direct-to-primary store selector channel capable of 
operating in block or word mode. 

Memory Memory 

Disk Disk 

Mass bus 

DME-11 Terminal 

Unibus 

Common 

Control 

Cache 

Clock 

Mapping 

110 & Memory 

Interface 

Fig. 7. Digital Equipment Corp.'s multi-microprocessor project 
uses as many as 16 LSl-11 microprocessors, tightly coupled to a 
common memory management mechanism cache, memory, 110 bus 
and 110 interrupt mechanism by a shared, synchronous bus. 
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An eight-processor system can achieve 
a throughput 6.5 times greater than that 
of a single-component processor. 

• Interprocessor channels. The multi-
microprocessor units in all cases are connected together 
by one of two methods, both of which provide 16-bit 
parallel data transfer. In Class 1, a point-to-point 
selector channel is used between each pair of units. In 
Classes 2 and 3, a specially designed interprocessor 
channel (IPC) bus is used, to which all processing units 
are connected by a form of selector channel, allowing 
any pair of units to establish exclusive communication. 
The channel transfer rate was set at 2M bytes per sec. 
to match the primary access cycle. 

• User consoles. Features of the use consoles 
include a CRT display, a alphanumeric keyboard and a 

CPU 
• Z80 microprocessor 
• As much as 4MHz clock frequency 

• 158 instructions 
• 64K Memory Addressability with bank switching capacity to 

256K 
• 16K Buffer for Display and 110 

Display 

• 80 Columns x 25 Lines 
• 256 Programmable character set 
• 8 x 7 matrix in 10 x 9 field 

• 60 Hz refresh 

Keyboard 
• Typewriter Keys with editing, numeric and special-function 

keys 
• Nonreflective, molded , matt key caps 
• Auto repeat after half-second delay 
• Programmable key locations 

Communications 
• RS232C Synchronous or asynchronous 
• 75-19200 baud selectable 
• Full modem controls 
• Parallel interface options 
• Protocol options for IBM, Honeywell , Burroughs, NCR, ICL, 

DEC, HP and others 

Environment 
• Power: less than 2A 110V 60 Hz nominal 
• Temperature: O 0 

- 40 ° C 
• Humidity: 90 percent without condensation 
• Packaging : 20 x 12 x 17 in . plus keyboard 20 x 3 x 8 in. 
• Weight: less than 30 lb. 

Software 
• Operating Systems 
• Communications Protocols 
• Printer Drivers 
• Text Preparation 
• Macro-Assembler, Editor, Debugger 
• BASIC, COBOL, etc . 
• Diagnostics 

Disks 
• 2 Drives with 983K-byte Storage 

Table 3. General specifications of the ECS Series 4500 loosely 
coupled multi-microprocessor configuration. 
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special function keyboard with display registers. Data 
transfer rate for each console is 2K bytes per sec., 
equivalent to a serial data rate of about 19K baud. The 
number of consoles varies with the number of users, 
from one to 32. 

• Secondary storage. Two forms of secondary 
storage are used: bulk store and fast bulk store. Bulk 
store in the form of a moving head disk or equivalent 
memory is used for the knowledge base, while fast bulk 
storage in the form of a fixed-head disk is used to 
perform logical-to-physical reference mapping and save 
user states. 

• Operating software. No master operating system 
is used, although most of the functional design is 
extracted from the operational uniprocessor used for 
comparison purposes. All processors are task driven, 
using a simple system of ranked input and output 
queues to schedule and coordinate activity. 

The results of the study completely rule out the Class 
1 fully connected multi-microprocessor scheme. For one 
thing, the specialized capability of each processor to 
communicate directly with any other processor over a 
dedicated link is not justified for two of the three 
intercomputer links. Furthermore, the configuration 
doesn't provide an easy or inexpensive way to add 
computing units. 

For a basic task load and a modest number of 
users-eight or less-the two multi-microprocessor 
configurations (2 and 3) showed responsiveness compa­
rable to the uniprocessor (4). However, internal 
activity and use are sometimes quite different. For 
example, if widely varied dynamic task loading were 
used, Class 2 might be the best alternative. If exclusive 
tasking were to be included, a public store would not be 
an advantage, and Class 2 would also be preferred. 

For heavy task loads and a larger number of users (16 
to 32), Class 3 gives significantly better performance 
than the others and uses public store effectively. Class 
3 would be the next configuration for cooperative 
tasking. 

Multi-microprocessors and multiterminals 

Many of the processor, data storage and user console 
features of the loosely coupled multi-microprocessor 
configurations have direct parallels in the structure of 
many of today's intelligent terminals/information sta­
tions (Table 3). Several design improvements, howev­
er, should be made if a loosely coupled/multiterminal 
local network is to be a cost-effective replacement for a 
mainframe CPU. 

• Processor architecture upgrading. Present ter­
minal configurations are based on 8-bit CPUs, such as 
the Z80, 8085 and 6800, and will require upgrading to 
mll:tch the specifications outlined earlier. But recent 
developments in 16-bit microprocessor design are 
approaching the basic functional features assumed 
here, although interprocessor-channel bus IPC-like 
capability is not yet available. Zilog's Z8000, along with 
its support chips, incorporates all other necessary 
features. With the exception of general-purpose 
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1. 80or132 Column Format 

2. Upper and Lower Case Characters 

3. 12" or 15" Screens 

4. Rugged Housings Meet FCC Radiation 
Standards 

5. Dual Intensity Display Character 
Selectable 

6. Split Screen 
7. Reverse Video Screen Format Character 

Selectable 

8. Detachable Keyboard 

9. Selective Character Blinking 

13. Blinking/Underlining Cursor Style 

14. Double-High and Double-Wide 
Characters 

15. Addressable/Readable Cursor 

16. Save and Restore Cursor 

17. Line Drawing Set 

18. Complete Set of Clear Commands 

19. Non-Volatile Set-Up Mode with 
Answer-Back Message 

20. Non-Glare Screen 

21. Typewriter Style Keyboard 

25. Auto Character Repeat 

26. Columnar Tab Keys 

27. 20 ma Current Loop Option 

28. Buffered Printer Interface 

29. Selectable Parity Check 

30. Composite Video Input/Output 

31. Self Test 

32. Status Indicators 

33. Local Mode 

34. Audible Alarm 

35. Regional Screen Scroll 

10. Optional/ Alternate Character Set 
22. Accounting Type Numeric Keyboard 

Pad 36. Smooth Scroll 

11. Optional APL Model 23. Cursor Control Keys 37. Compact 14" x 14" Desktop Size 

12. Underlining Character Selectable 24. General Purpose Function Keys 38. CRT Saver 

39. ANSI Standard/DEC VTlOO* Compatability 

No one else's list is quite like it. These are just some of the features available in our 
Series 80 terminals. Just some of the reasons why our DT80/1, DT80/1L, DT80/5, and 

DT80/5L models are so versatile. So reliable. So easy to use. And so popular 
with thousands of satisfied users the world over. 

Compare our list to anyone's. You'll see why it's a list the others would /' 
// rather you didn't see. 

// 
/ 

I 0 Please send me a 
, reprint of your list of 

I product features. 

, D Pleasesendmeinformation 
I on your Series 80 line of terminals. 

, 0 Please send me information on your 
Elite Series of general purpose terminals. 

_______ STATE __ ZJP __ _ 

Datamedia Corporation 
7401 Central Highway, Pennsauken, NJ 08110 

Tel: (609) 665-5400 TWIX: 710-892-1693 



AMPEX 
NON-VOLATILE RAM 

FOR8080. 
16K BYTES $885. 

For many applications, 
a microprocessor is 
unexcelled in price / 
performance. But 
volatile memory can erase the 
advantage in a hurry. 

With the Ampex MCM-8080, 
your microcomputer will never 
forget the data. Even in the event 
of a power failure. It uses reliable , 
non-volatile cores. All in the same 
card size, with the same perform­
ance, and the same plug-compati­
ble connections as Intel RAM for 
SBC 80 / 05, 80 / 10 and 80/ 20, the 
MDS-800 and the 888 System 
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Development Center. 
Ampex MCM-8080 RAM pro­

vides 16K bytes of non-volatile 
memory, is Multibus* compatible, 
and occupies only one card slot. 
And all at a price that will make you 
smile: $885. 

8080 RAM. It's just one of a 
complete line of Ampex computer 
memories. 

AMPEX 

batteries. 

Remember, you 
will not lose data when 
power is interrupted. 
And you don't need 

Andy Nizynski will provide 
more details on our infallible 
memory and the full Ampex 
product line. Call him now at 
213 / 640-0150. Or write him at 
Ampex Memory Products, 200 
North Nash Street, El Segundo, 
California 90245. 

*Trademark. Intel Corporation 

MAKES THE DIFFERENCE. 
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As with multi-microprocessor systems, 
significant software development is 
needed to build a multiterminal 
equivalent of a mainframe CPU. 

registers, the Motorola 68000, with its support chips, 
also qualifies. Another candidate is the NS16000 family 
from National Semiconductor. 

• Software development. As with multi­
microprocessor systems, significant software develop­
ment is needed to build a multiterminal equivalent of a 
mainframe CPU. A multiterminal operating system, 
which allows tasks residing with different terminals to 
communicate with each other, is especially important. 
Depending on the hardware chosen, there may be little 
or no existing multiterminal software available. Some 
of it may be adapted from the operating software used 
in various clustered-terminal networks, or from the 
work already done with multi-microprocessor configu­
rations. Even if some is available, extensive error­
checking routines may have have to be written. 
Additionally, software must be developed to allow 
terminals to be checked individually before they are 
integrated into a total system. 

Class 1 

Class 2 

Secondary 
Store 

Secondary 
Stores 

Class 3 

Class 4 

Secondary 
Store 

Secondary 
Store 

Consoles 

Task 

Consoles 

Consoles 

Central 

Consoles 

Fig. 8. The University of Texas researched a loosely coupled 
multi-microprocessor system using a tool called System-State­
Modeling to analyze four classes of system architecture. 
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Printer Data Base 

Terminal 

management 
system 

Comm. Disk 
======l Monitor Driver 

Parallel 

Comm . 
Monitor 

Cache 
Memory 

Disk 
Driver 

Fig. 9. An intelligent disk storage system, such as the IMSAI 108, 
contains interacting microprocessors sharing cached memories, and 
handles all data-access work. 

• Programming simplification. While program­
ming for multiterminal and multi-microprocessor sys­
tems is not an insurmountable problem, it must be 
made simpler if such alternatives to the mainframe CPU 

are to be successful. Fortunately, work toward that end 
is beginning. For one thing, a Massachusetts Institute 
of Technology research group has proposed ways to 
support distributed programs. 

In this new approach, logical sub-parts of a single 
program reside in and are executed by different 
computers within a network. Each sub-part is under 
the control of the organizational entity responsible for 
the node in which it resides. Work is focused on 
language primitives to support modularity and commu­
nications between the sub-parts. 

The advantages are impressive. By distributing the 
program, contention for any one part of it is reduced. 
Access speed is increased because the entity most likely 
to use a part of the program will be located close to it, 
and each division has greater control over its part of the 
program. 

To keep the distributed program modular, a 
construct called a "guardian" has been proposed. It is a 
local address space--located at a node--that contains 
objects (data) and processes (execution of one or more 
sequential program parts). The guardian controls 
access to the node resources, including data, devices 
and computation results. It can survive node crashes, 
keeping the history of a computation prior to a crash in 
a stable, accessible environment. 

• Relieving memory contention. Because memory 
partioning in the multiprocessor and multiterminal 
alternatives to the mainframe involves both local and 
global memories, there is the problem of memory 
contention. Local memory is used to store frequently 
used subroutines, tables and buffers and to provide 
diagnostic and restart procedures. Global memory 
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Interprocessor communications 
networks must provide adequate 
bandwidth to support economical and 
reliable data flow between terminals. 
usually contains the system executive, resource 
queues, task queues, interprocessor/interterminal mes­
sage buffers, large programs and system data bases. 

Because local memory is usually connected to the 
terminal CPU via a dedicated bus link, contention 
usually occurs in relation to the global memory. As the 
number of global memory accesses (terminals) increas­
es, contention increases, and throughput decreases. 

As memory prices drop, and new high-density 
semiconductor devices come into production, global 
memory programs can be replicated throughout local 
memories, rather than having single copies in global 
memory, thus eliminating a major source of contention. 

Until then, however, several other remedies can be 
used. The first is to divide the global memory into 
smaller modular blocks, which aids in distributing the 
requests and lowering contention. The second is to use 
additional local memory to reduce the number of 
accesses to global memory. And third, a local cache 
buffer can be used to store repetitive references to 
areas of global memory. The problem, however, is that 
individual terminal or processor caches will contain 
different data for what is supposed to be common 
memory. The problem of contention also arises when 
multiple simultaneous requests are made on data in a 
multiterminal network. The current technique of 
locking out a user from common records can cause 
requests to back up in a large system, which, in turn, 
reduces response times to unsatisfactory levels. This 
becomes more than a trivial problem when a dispersed 
multiterminal network has 50 to several hundred 
terminals. 

By analyzing the type of request, an algorithm can 
maintain a smooth information flow throughout the 
network. An example of such an algorithm could be one 
in which not all data must be current, in which case the 
interrogator is informed that other processing is in 
progress. The algorithm, however, must be smart 
enough to identify and prioritize the request. Further, 
it must know the nature of the request and must be able 
to resolve all conflicts which can arise from these 
requests. 

Several major factors govern the design of the 
interprocessor communications network, which must 
provide adequate bandwidth to support economical and 
reliable data flow between terminals. In multi­
microprocessor configurations, in which the various 
nodes are close to each other, the most commonly used 
media for interconnecting processors are shared 
memory, serial data communication channels, parallel 
data buses and shared peripherals, such as drums and 
disks (Table 4). 

In terminals, these media can be used as point-to­
point connections in dedicated link networks, or as the 
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basis for shared-network architectures. The choice of 
which medium to use is a function of bandwidth needs, 
distance between terminals, cost, flexibility require­
ments and availability of off-the shelf components. 

For multiterminals, configurations being used as 
alternatives to mainframe systems in which various 
nodes are separated considerably, another alterantive 
may be off-the-shelf fiber-optic links. There are three 
bandwidth/distance target ranges suitable for such 
links. One range, corresponding to the lowest data rate 
multiplied by distance product is for links shorter than 
20 ft . , with rates as high as lM bit/sec., NRZ. A second 
intermediate plateau covers 500- to 5000-ft. links with 
data rates as high as lOM bits/sec., NRZ. The most 
telling impact of fiber-optic links is the 50- to 500-ft. 
range handling data rates of 40M bits/sec. and greater. 
With fiber optics, such serial links can achieve 
data-transfer rates of more than 4M bytes/sec. between 
processors/terminals and auxiliary main memory and 
high-speed devices, such as disk drives. 

Multiterminal alternatives to mainframes 

With the proper features, several multiterminal 
configurations can be considered as alternatives to a 
mainframe CPU in a local data-processing environment, 
including: 

• Local hierarchy. This is basically a hierarchical 
scheme without a central processor. In this 
scheme, a central memory is accessed through an 
intelligent interface. This centralized intelligence need 

...... DescrlpUon 
' ~~:';:0:"':11::'1:""' ~2:l 

Shared Dual-port High Must be close Available 
Memory main memory band· to both pro· for most 

address width cessors; minis 
space avail· usually is 
able to both limited to two 
computers CPUs 

Cable 2· or 4-wire Low cost for Lower band· Low speed 
cable capa· low speeds; width than very com· 
ble of sup· can be used shared mon; high 
porting bit· for long dis· memory or speed from 
by-bit serial lances bus only a few 

transmission (thousands sources 
of feet); 

allows com· 
plete conect· 
ivity in shared 

systems 

Bus Parallel High band· Limited Reasonably 
wires; 8, 16, width allows distance; available 
32 bits plus complete more costly 

control connectivity than serial 
signals in shared 

systems 

Disk Disk with Low cost, Limited Reasonably 
access from given that distance; available 
either of two disk is slow access 
computers needed times; 

contention 

Table 4. In multi-microprocessor configurations, the most 
commonly used media for interconnecting processors are shared 
memory, serial data-communication channels, parallel data buses 
and shared peripherals, such as drums and disks. 
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HJu don't have to commit 
'ti/ we've lived together 90 days. 

Only GTC promises so much. The industry's first 90 day guarantee. It means you can tie the knot with any 
GTC display terminal, and if you don't experience perfect bliss during the first three months of your working 
relationship, you can call the whole thing off. We'll take the terminals back. You'll get your money back. 

All we ask is that you treat our terminals with respect, honor our standard purchase agreement terms, and 
take responsibility for freight charges. 

But obviously we aren't worried about unrequited love. We 
wouldn't commit to the best guarantee in the business if we couldn't put 
you together with the best terminals in the business, from our teletype­
compatible models to our interface-compatible models. 

And to make our togetherness even cozier, we've coupled our 
90 day guarantee to our standard 6-month warranty. Nobody can offer 
you a bond as strong as that, for love or money. 

So take us on for 90 days. We 
may have the first honeymoon that 
never ends. 

General Terminal COl'pOration -G IC J 
The right button to push~M . 

For more information on GTC products ond services, call toll-free today. In California, 800-432-7006. Anywhere else in the United States, 
800-854-6781. Ask for Mary Hart. Or write Mary Hart at General Terminal Corporation, 14831 Franklin Avenue, Tustin, CA 92680. 
Telex, 910-595-2428. We have offices throughout the world. In Canada, contact Lanpar Ltd., 85 Torbay Road, Markham, Ontario, L3R 1G7 
Phone, 416-495-9123 . For a free reprint of this ad please write the GTC marketing department. 
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An advantage of the crossbar-switch is 
its ability to support simultaneous 
transfers between all terminals and 
memory units. 

be nothing more than one of the terminals in the local 
multiprocessor scheme that has an additional function 
as a repository for extra memory. An ordinary terminal 
with soft-disk capability can be adapted easily to hard 
disk to handle such a job. 

A more sophisticated solution would be to use an 
intelligent-disk storage system, such as the IMSAI 108, 

designed for use as a stand-alone data base manage­
ment system accessible by one or more CPUs and/or 
terminals. This field-expandable disk controller, con­
taining interacting microprocessors sharing cache 
memories, handles all data access work, including 
indexing, searching, buffering, de-blocking, storage 
management and error-recovery. Data transfer con-

T1 T2 T3 ~ 1101 

± ± ± 
M1 M2 M3 ~ 110 2 

Fig. 10. A time-shared/common bus, shared memory intercon­
nection scheme, potentially the simplest for a multiterminal network, 
incorporates a common communication path connecting all function­
al units. 

sists only of the requested discrete item, record or file, 
making it possible to use only RS232 interfaces between 
the disk subsystem and the various terminals. The 
system can handle 54M bytes of data, but is expandable 
to. 16 drives or 864M bytes (Fig. 9 ). 

This type of hierarchical system offers high through­
put, providing common memory hardware is fast. 
Implementation and development of such a system 
initially would require only an intelligent terminal, a 
common memory and an interrupt network. The 
common memory can be loaded with dummy parame­
ters and variables, and as additional terminals are 
added, these variables, as well as the corresponding 
system state vector entries, become active. 

• Time shared/common bus, shared memory. This 
potentially simplest of interconnection schemes for a 
multiterminal network incorporates a common commu­
nication path connecting all functional units (Fig. 10 ). It 
has the lowest overall system cost for hardware, and is 
easily modified by adding or removing functional units. 
Expansion of the system, however, by adding terminals 
may degrade system performance. 

And because the common bus is a shared resource, a 
way must be provided to resolve contention using such 
schemes as fixed priorities first-in , first-out queues, 
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and daisy chaining. The most serious limitations of this 
organization are reliability and interference between 
processors requesting the bus. Because there is just 
one path for all transfers, the total system transfer rate 
is limited by the bandwidth and speed of this single 
path. For this reason, private memory and private r/o 
are highly advantageous, since the failure of the 
common path could cause complete system failure. 

• Crossbar switch shared memory. If the number of 
buses in the first organization were increased to the 
point where there is an available path for each memory 
unit and r/o unit, the result would be a crossbar 
switch-based multiterminal system (Fig. 11). 

In an M x N crossbar switch, there are M active 
elements-in this case terminals and r/o units-and N 

passive memory elements. Functional units in such a 
system need minimal bus interface logic because they 
perform neither conflict resolution nor recognition of 

Fig. 11. A crossbar switch-based multltermlnal system can 
support simultaneous transfers between terminals and memory units. 

r---

Termi- Termi- Termi-
nal nal nal 

t-r-r-r- f-T-r-T-

,---., 

Memory 
I--

I 
110 J .________. 

~ 
,--------, 

Memory 
r----" 

J 

110 J ~ J y 
,--------, 

r-
Memory 

Fig. 12. Multiport systems use multiple dedicated buses to connect 
terminals to memories and shared 110 units, which have one port for 
each connection to a terminal. 
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In a multiport memory system, the 
control swtiching and priority­
arbitration logic is concentrated at 
the interface to the memory units. 

data intended for them. Instead, these functions are 
performed by the switch matrix, which is necessarily 
complex, costly to control and physically large. 

One line of the crossbar carries address, data and 
control-bus signals that might correspond to as many as 
32 to 64 wires. The complexity grows exponentially as 
M and N become large. A major advantage of the 
crossbar-switch approach is its ability to support 
simultaneous transfers between all terminals and 
memory units. 

• Multibus/multiport shared memory. In a multi­
port memory system, the control, switching and 
priority-arbitration logic and concentrated at the 
interface to the memory units, rather than being 
distributed throughout the crossbar-switch matrix. 
Multiport systems (Fig. 12) use multiple dedicated 
buses to connect terminals to memories and shared r/o 
units, which have one port for each connection to a 
terminal. Contention logic must be built into the 
memory and r/o units to arbitrate between terminals 
competing for the resource. One way to resolve 
memory access in this context is to assign fixed 
priorities to each memory port. 

Now yau can add hard copy 
capability to your computer 
with plug-in simplicity that 
matches up to any micro 
system. And with the Eaton 
7000+ dot-matrix printer, 
you get complete printout 
versatility at an 
affordable price. 
Interfaces with 
any personal computer 

The chief advantage of this approach is the very high 
total transfer rates, but this is offset by the fact that 
this approach requires the most expensive memory 
units because most of the control and switching 
circuitry is included in the memory units. 

• Dispersed multiterminal network. The best 
approach for multiterminal network alternatives to the 
mainframe CPU will be a dispersed-processing multiter­
minal configuration with shared virtual memory and 
some sort of central indexing scheme. Such a scheme 
will be possible with the development of higher-density 
memory components. 

Except for number-crunching jobs, in which very 
large amount of computing is required in a very short 
time, mainframes use high processing speed to process 
many independent jobs in as short a time as possible. 
But, if a minimum acceptable response or turnaround 
time is maintained, less-powerful multi­
microprocessors or multiterminals concurrently operat­
ing on independent jobs could provide the same 
processing power. • 

Michael Roberts is president and CEO 
of ECS Microsystems, Inc., a manufac­
turer of multiprotocol, multifunction 
computing terminals. He founded ECS in 
Australia and is now based with the 
company's marketing and manufacturing 
headquarters in San Jose, Calif. 

PLUG IN AND 
PRINTOUT­
IN SECONDS! 

Ye" wide and prints 3)13'' line 
ith 40 to 64 adjustable character 

apacity. 
For immediate information call: 

Eaton Printer Product Operations, 
307 /856-4821. 

Apple, Commodore Pet, TR~~~,-~~-~~-~=~ Northstar and others - no matter 
what type of computer you have or 
are thinking of buying, Eaton 7000+ mechanism is designed 

For descriptive literature and the 
name of your nearest dealer write 
Eaton Corporation, Count Control/ 
Systems Division,901South12th St., 
Watertown, WI 53094. 
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fits. Just plug it in and start printing. for a minimum of 10 million cycles. 
You'll get virtually maintenance-free High performance design 
operation with a minimum of moving The 7000+ features uni-directional 
parts. And minimum life of 100 printing at a speed of 1.25 lines 
million characters with Eaton's per second. It accepts any standard 
newest printhead, while the print single or 2-ply roll paper from %" to 
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Dealer inquiries invited. 

~!'r•N 
Electrical I Electronic Control 
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Promises, promises, promises. 

We've made over 80,000 
promises. And we've delivered 
every one of them. 

Pertee® has shipped more tape 
drives into the minicomputer 
market than any other indepen, 
dent manufacturer in the world. 
Tension arm models.Vacuum 
column models. Microformatters 
and mini,size drives. Tape drives 
that set the industry standards. 
Available in thousands of 
final feature and specification 
configurations. 

With Pertee, there's less down 
time and lower maintenance costs. 
In fact, some of our models have 
been in service a dozen years and 
are still producing at top speed. 

Thanks to our sophisticated, 
high,volume production facilities, 
we're geared to meet your most 

demanding time schedules. 
But then, that's what our promises 
are all about. 

Write for our new full,line 
peripherals brochure. Pertee Com, 
puter Corporation, Peripherals 
Division, 21111 Erwin Street, 
Woodland Hills, California 91367. 
Or call (213) 996, 1333 (Western 
Region); (603) 883,2100 (Northern 
Region); or (305) 784, 5220 
(Southern Region). 

You don't get lip service ... 
you get delivery. 

PEAi PH EARLS 

©1980 Pertee Computer Corporation. 
Reading, England 734-582-115; 
Frankfurt, Germany 395-387; 
Meudon, France 534-7647; Sydney, 
Australia 437-6668;Tokyo, Japan 
662-8151; Metro Manila, Philippines 
85-4236;Taipei ,Taiwan 768-1232; 
Singapore 293-2630; Hong Kong 
543-1772. 
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Let your LSl•11* break 
the rrier 

With our Bank-Switching family 
In LOCAL mode our memory is functionally just 
like DEC memory. But when you run out of 
memory space you're not lost. Add an inex­
pensive Bank-Switch Controller (BSC-256) and 
you can go to two megabytes. Add another 
and go to four megabytes. 
So don't get boxed in with other brands of 
LSl-11 * memory. Break free. Join the family: 
RMA-032 32K by 16 bit RAM. $990 

On-board refresh (Single qty.) 
RMS-016 16K by 16 bit ROM. $300 

(Intel 2716) (Single qty.) 
BSC-256 The Bank-Switch $300 

Controller (Single qty.) 

Substantial quantity discounts are available. The 
RMA-032 is also available without memory chips for $450 
(single quantity). For a free copy of our Bank-Switching 
manual, call or write on vour company letterhead. 

Digital Pathways, Inc. 
1260 L'Avenida 
Mt. View, CA. 94043 
415-969-7600 

*Registered trademark of Digital Equipment Corporation 

«!~ 

DIGITAL PATHWAYS 
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SOFTWARE 

Floating-point arithmetic: 
can it be trusted? 

CHRISTOPHER J. HENRICH, Perkin-Elmer Corp. 

Making this mathematical convenience reliable 
requires careful design 

Technical and scientific applications of computers 
often depend on floating-point numbers to represent 
physical quantities. They have the advantage of being 
able to represent small fractions or very large numbers 
equally well, and they relieve the programmer of the 
trouble of scaling them. Some might think, however, 
that there is a price to be paid for this convenience­
that there is something fuzzy and untrustworthy about 
computation in floating point. 

This should not be so. Floating-point arithmetic can 
be accurate, and its limitations can be understood and 
allowed for. But there are many different kinds of 

floating-point arithmetic, and the differences are 
important. 

Floating-point numbers 

The domain of a floating-point arithmetic system 
certainly is not fuzzy. In a computer, a floating-point 
number is a pattern of bits, just as discrete, finite and 
hard-edged as an integer. The bits represent a sign, an 
exponent, and something that is variously called a 
fraction, a mantissa or a significand. (The third name, 
though not beautiful, is best, because it does not also 
mean something else similar enough to be confusing.) 

Illustration: Jon C. Mcintosh 
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FOUR 
MOVES 
TO CHECK 

VveRSATILITY 

STANDARD FEATURES INCLUDE UPPER AND LOWER 
CASE; PROTECT; 5 VIDEO ATTRIBUTES; CHARACTER, 
LINE AND PAGE TRANSMIT, CURSOR POSITIONING 
AND INTEGRATED NUMERIC KEYPAD. AN OPTIONAL 
DETACHED KEYBOARD IS ALSO AVAILABLE. 

VrecHNOLOGY 
STATE-OF-THE-ART MICROPROCESSOR AND 
LSI DESIGN USING OFF-THE-SHELF DEVICES. 

VRELIABILITY 

LOW COMPONENT COUNT (only 18 IC's) AND STRICT QUALITY 
CONTROL PROCEDURES PROVIDE HIGH DEPENDABILITY. 

VMAINTAINABILITY 
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MODULAR DESIGN TECHNOLOGIES INCLUDING THE TEC "DROP-IN" 
MONITOR AND ONLY ONE PRINTED CIRCUIT BOARD MAKES SERVICE 
QUICK AND EASY. NATIONWIDE SERVICE IS PROVIDED BY A THIRD 
PARTY SERVICE ORGANIZATION. 

TEC, Incorporated 
"THE FIRST INDEPENDENT COMMERICAL CRT TERMINAL MANUFACTURER" 

2727 N. FAIRVIEW AVE . TUCSON, ARIZONA USA 85705 - (602) 792-2230 -TWX 910-952-1377 - TELEX 16-5540 

•BOSTON (617) 879-6886 

•CHICAGO (312) 655-1060 

•DALLAS (214) 436-3416 
•LOSANGELES (714) 848-3111 
•!\/llNNEAPOLIS (612) 941-1120 

TEC International, Inc. 

•SAN FRANCISCO (408) 374-2660 

•WEST PALM BEACH (305) 684-1604 

EUROPEAN SALES OFFICE : AVENUE LOUISE 148-BOX 6, 1050 BRUSSELS, BELGIUM (02) 649-8154 -TLX 846-63553 
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One important feature about 
floating-point numbers: In contrast to 
ordinary real numbers, floating-point 
numbers are inherently grainy. 

The sign is + 1 or -1, the exponent is an integer in 
some range, and the significand is some fractional 
number. In addition, every floating-point system uses 
some base, usually either 2 or 16. If the base is called B, 
then the significand is a fraction less than 1 but not less 
than 1/B; its value is given by the equation 

SF = D/ B + D2/B2 + . . . + DN/B N 
where N is the number of digits in the significand and D 
is the value of a digit in the significand (e.g., if SF = 

o. baaca, N = 5, D1 = b and DN = D5 = a) . If the sign is 
called SGN and the exponent is called EX, then the 
number being represented is SGN x SF x BEx. In 
Perkin-Elmer and IBM computers, B is 16, EX is 
between - 64 and +63, and N is 6 for single precision 
and 14 for double precision. 

These equations reveal some important features of 
floating-point systems. Whereas ordinary real numbers 
are perfectly continuous, floating-point numbers are 
inherently grainy. The smallest step between two 
floating-point numbers with exponent EX is BEXJBN, or 
Bex·n. This step size is the system's "granularity," and an 
error or difference of a certain multiple of this size can 
be described as being so many granules. (Some say 
"bits" instead of "granules," leaving themselves open to 
serious misunderstanding. An error of 24 granules in a 
single-precision number would be tolerably small­
about 12 parts in a million-but an error of 24 bits 
would imply that the whole significand were doubtful 
and the number totally useless.) 

An error measured in granules is not quite the same 
as a relative error, because the granularity of a 
floating-point representation remains constant over an 
entire interval on which the exponent does not change. 
When the exponent changes, the granularity also 
changes-abruptly. For instance, suppose B = 16 and N 

= 6. For a number just greater than 1.0/16.0, the 
granularity is 1/166, or approximately 0.6E-07 (0.6 x 
10-1

) in decimal notation; the relative error correspond­
ing to one granule is about 1.0E-06. Let the number 

Add 

Round up 

Which is 

Realign 

0 0 0 0 0 0 (r, r) 
1 0 0 0 0 0 (0, 0) 

(-)0 0 0 6 6 6 (0, 1) 

0 F F 9 9 9 (1, 1) 

OFF99A 

EX = 1, SF = O.OFF99A 

EX= 0, SF= 0.FF99AO 

Fig. 1.Additionof two numbers in base 16, using two rounding bits. 
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Add 

Round up 

Which is 

Realign 

0 D D D D D G (r, r) 
1 0 0 0 0 0 0 (~~ 

(- )0 0 0 6 6 6 7 (0, 1) 

0 F F 9 9 9 8 (1, 1) 

OFF9999 

EX= 1, SF= 0.0FF9999 

EX= 0, SF= O.FF9999 

Fig. 2. Another solution to the problem introduced in Fig . 1, but this 
time using a guard digit as well as two rounding bits. The guard digit 
significantly improves the accuracy of the result. 

grow to be near, but less than, LO, and the granularity 
remains the same, but the relative error decreases to 
0.6E-07. Let the number become larger than 1.0, and 
suddenly both the granularity and the relative error 
become 16 times larger. The moral is that if you have 
base-16 floating-point arithmetic and are willing to take 
the trouble, it may be worthwhile to scale numbers to 
be just less than 1.0 rather than just greater. 

Another characteristic of floating-point systems is 
that zero is a very exceptional number. For numbers 
other than zero, the significand must be normalized so 
that the leading digit is not zero. If EMIN is the 
minimum value of the exponent, then the smallest 
nonzero floating-point number is BEMIN-1• Just above 
that threshold, the granularity is BEMIN-N; between it 
and zero there is a gap. In practice, however, a gap of 
BEMIN·I is usually too small to be bothersome. 

Arithmetic . .. 

Because every floating-point number is an exactly 
known rational number, there is always an unambigu­
ously correct result for any floating-point arithmetic 
operation. Unfortunately, it usually is not exactly one 
of the numbers that the floating-point system can 
represent. If it is out of range (i.e., too large or too 
small), it is an overflow or underflow. Overflow is 
usually an arithmetic fault, signifying that a computa­
tion has gone astray; underflow is quietly replaced by 
zero. But for most operations, the result is in the gap 
between two representable numbers. What distin­
guishes high- from medium-quality arithmetics is how 
they handle that problem. 

... And good arithmetic 

If in all cases we know the endpoints of the gap in 
which the true result lies, our arithmetic should return 
one endpoint or the other in place of the value it cannot 
express. Of all the ways of choosing, the crudest is just 
to pick the smaller number. This policy is called 
truncation, or chopping, because it resembles taking a 
longer, more accurate result and chopping off the 
low-order bits. Its great drawback is that the average 
error is half a granule, always in the same direction. 
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R-STAR rounding is not the end to 
all difficulties with floating-point 
arithmetic. To ensure that every 
addition or subtraction gets a 
correct R-STAR rounding, it is 
sufficient to use one guard digit, one 
ordinary rounding bit, one sticky bit. 

Another easy way out is to choose the endpoint for 
which the lowest digit is odd. Called jamming, this 
method puts a "1" in the lowest bit position whether a 
"1" was there already or not. Jamming is less biased 
than chopping, because there is equal probability of the 
error being positive or negative, but the absolute value 
of the error still averages half a granule. 

To get closer results, it is necessary to know where in 
the gap the true result falls, enabling the system to 
choose the closer of the two representable values. This 
policy is called rounding. At first glance, it has the 
advantage of jamming, in that it is not biased in either 
direction, and the absolute value of the error averages 
only a quarter granule. Although this improvement 
seems worth the extra effort, rounding can be inferior 
to chopping in some cases. Rounding does choose the 
representable number that is closer to the true result, 
but if the true result is exactly halfway between the 
two endpoints, rounding is biased toward the larger 
number. 

Rounding can be cured of its bias by means of a 
technique similar to jamming. When a true result is 
midway between two representable numbers, the 
system picks the larger number or the smaller number 
equally often. Called R-STAR rounding, this method is 
implemented by setting the lowest bit of the significand 
to "1." R-STAR rounding is better than chopping by a 
factor of 2 and is usually the best arithmetic policy. 

Guard digits 

But R-ST AR rounding is not the end to all difficulties 
with floating-point arithmetic. Even addition and 
subtraction have traps for the unwary. For example, 
suppose the base of the floating-point representation is 
16, so that the digits are hexadecimal; they run from 
"o" through "9" and then from "A" through "F." To 
make a floating-point adder that uses R-STAR rounding, 
it is necessary to extend each significand by two 
rounding bits. (If there were only one rounding bit, 
R-STAR rounding would be mere jamming.) Along come 
two numbers to be added; the first has 

SGN = + 1, EX = + 1, SF + 0.100000, 
and the second has 

SGN = - 1, EX = -2, SF = 0.666755. 
Before adding, the exponents must be equalized by 
shifting the second significand three digits downward. 
The 5s get shifted through the rounding bits and 
disappear. Of the 7, which is bit pattern "0111," the top 
two bits remain. Fig. 1 shows the pattern of digits and 
rounding bits. The rounding bits for the result are 
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clearly more than halfway to the larger number, so the 
significand is rounded up to o F F 9 9 A, which is 

EX = 1, SF = O.OFF99A 
The first digit of the significand must not be zero, so the 
system shifts the significand upward and reduces the 
exponent to compensate: 

EX = O, SF = O.FF99AO 
This is the finished result, and it is of poor quality. A 
digit has been lost from the end of it; it ought to be 

EX = O, SF = O.FF9999 
The damage occurred because the answer had to be 
realigned after subtraction, and the system failed to 
prepare for the realignment by keeping another full 
digit on hand. An extra "guard digit" is needed for each 
significand. 

Fig. 2 shows another solution to the same problem, 
but this time using guard digits. The result is the one 
desired and certainly a great improvement. But for the 
very highest accuracy, there is yet more to be done. 

D D D D D D G (r, r) 
1 0 0 0 0 0 0 (0, 0) 

( - ) 0 0 0 6 6 6 7 (1, 0) 
Add 

0 F F 9 9 9 8 (1,0) 

Round up 
OFF9999 

Which is 
EX= 1, SF= O.OFF9999 

Realign 
EX= 0, SF= O.FF9999 

Fig. 3. This addition gives a result midway between two represent­
able numbers. Using R-STAR rounding, the system rounds up, which 
turns out to be the wrong way. Making the second rounding digit 
"sticky" would make the system round correctly in such cases. 

Suppose the numbers to be added are these: 
SGN = +1, EX= 1, SF= 0.100000 

and SGN = -1, EX = -2, SF = 0.6667BF 
Fig. 3 shows the addition. The remaining question is 
whether to round up or down. The two rounding bits 
say that the result is midway between two represent­
able numbers.Following the R-STAR rounding policy, the 
system puts a "1" in the lowest bit of the significand, 
which, after realignment, yields 

EX= O, SF = O.FF9999 
After all that trouble, the system still rounded the 
wrong way. If it had carried along an arbitrary number 
of digits, it would have found O.FF999841, and the best 
rounding would have been O.FF9998. 

The error occurred when the smaller number's 
significand was shifted downward. The last two digits, 
which were "BF," disappeared altogether except for the 
two highest bits in the "B." The system should have 
somehow remembered the rest of these digits. One easy 
and effective way to achieve that is to make the second 
rounding bit "sticky." During a shift, it becomes "1" 
when a "1" is shifted into it, and it stays "1" from then 
on. If the last bit had been sticky, the example in Fig. 3 

would have been rounded correctly. In fact, to ensure 
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We've Always Offered More Graphics Solutions. 

Now CalComp adds the full line of 
Talos digitizing tablets to what is 
already the most extensive line of 
computer graphics solutions available 
from any manufacturer. 

Talos gives you a wide choice of 
digitizers in sizes from 11" x 11" to 44" 
x 60", with the option to hack-light and 
rear-project images. And that's the 
kind of selection you need for your 
varied applications , including pipeline 
layouts, printed circuit boards and 
data reduction. Plus, they can 
accommodate conductive material s for 
digitizing seismographic and well­
head logs. 

Our newest products, the 800 Series 
and the Wedge, both feature 
electromagnetic technology to allow you 
to digitize from conductive materials, 
and to give more precise data input and 
greater data stability. 

The flexible 800 Series with 
MULTIBUS® module lets you use dual 
tablets, dual cursors, and multiple 
interfacing for greatly expanded system 
capabilities. 

The Wedge, designed especially for 
applications using small systems, offers 
end users and OEMs an affordable yet 
highly dependable alternative to 
traditional CRT control devices. And to 
aid operation ease and efficiency, the 
Wedge offers a unique five-degree 
sloped surface. 

The 600 Series, using electrostatic 
technology and incorporating the 
"active inch" principle, is also 
available in a wide range of sizes and 
surface options. 

With 
Talos Digitizers, 
We Offer Them 

All. 

To further expand accuracy and high 
speed performance , we offer SMART 
software packages for the 600 and 800 
Series. SMART provides local 
processing of digitized data to let you 
combine functions and calculations, 
and much more depending on your 
working requirements. 

CalComp for all the alternatives 
in computer graphics. 

CalComp offers full lines of drum, 
flatbed and helthed plotters; 
controllers; computer output microfilm 
(COM) units, and electrostatic plotter/ 
printers. And, new from CalComp, the 
Graphic 7 display system. 

Plus CalComp support. All CalComp 
products - including Talos digitizers -
are hacked by the largest professional 
team of sales, systems and service 
people in the industry- direct from 
CalComp. And our worldwide service 
organization means we can give you fast 
assistance wherever you're located. 

We have all the solutions to your 
graphics needs. Call today to see how 
we can find the right one for you. 

California Computer Products, Inc. 
2411 West La Palma Avenue 
Anaheim, California 92801 
Telephone (714) 821-2011 
TWX 910-591-1154 

Graphic• Sale• O~cea: Tempe. AZ: (602) 894-9468; Orange. CA: (7 14) 978-7111; Santa Clara. CA: (408) 727-0936; Englewood, CO: (303) 770-1950; orcro11,, GA: (404) 448-4522 ; Schaumberg, . 
IL: (3 12) 884-0300; Shawnee Miuion, KS : (913) 362-0707; Melairie, LA: (504) 833-5155: Wallham. MA: (617) R90-0834; Soul hfield , Ml : (3 13) 569-3123; Bloommglon , MN: (612) 854-3448; SI. Lou11. 
MO: (3 14) 863-2711; Woodbridge. J : (201) 636-6500; Fairporl. NY: (716) 223°3820; Cl-.elund , OH: (2 16) 362-7280; Daylon. OH: (513) 276-5247; Tulia, OK: (9 18) 663-7392; Porlland, OR: 
(503) 241-0974; Pi1uhurgh, PA: (412) 922-3430; Wayne, PA: (215) 688-3405; Dallas. TX: (214) 661-2326; llouuon , TX: (713) 776-3276; McLean, VA: (703) 442-8404; Bellevue, WA: (206)641-1925 
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Packaged Memories 
Intel's Series 90 Memory System. The only one that combines 

system-level standardization with custom-built features. 

If you're a system designer 
responsible for memory-intensive 
products, you know the problems 
of starting every project from 
scratch. Extended design cycles . 
Constant specification changes. 
Cost overruns. Component 
testing/integration hassles. Late 
documentation . Seemingly 
endless schedule slippages. And 
even when the design is finally 
complete, reliability remains 
a question mark. 

These are all problems you 
had to put up with to get the 
custom-built features that would 
precisely match your require­
ments. But no more. 

Head start in memory design 
Now you no longer need 

to start from scratch in memory 
systemdesign. Instead, start 
with Intel's standard Series 
90 Memory System. 

The Series 90 is a 
family of memory mod­
ules and intelligent 
controllers, interfaced 
via Intel's standard 
BXP"' memory bus. It 
eliminates the time 
and cost formerly 
required to design a 
special memory for 
each new system or 
performance/density upgrade. 

The Series 90's family of 
compatible memory modules plug 
into the BXP bus, allowing you to 
choose exactly those word widths, 
cycle times, and memory technol­
ogies you need. Each system is 
factory-assembled from off-the­
shelf components, and fully tested 
at the IC, board, and system level. 
So you know the system will 
perform according to specification, 
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and reliability is assured. 
And just as importantly, you 

know exactly what the system 
costs and when it will be delivered . 
No guesswork. No surprises. 
Just the confidence you gain 
from reliable, field-proven Intel® 
memory products. 

Flexibility for the future 
For future requirements, the 

BXP bus will easily accommodate 
Intel's new technologies as they 
become available. Even then, you 
won't have to redesign . The 
result? Shorter memory system 
design cycles plus longer life for 
your products . 

Also with each Series 90, you 
can address up to 2 billion bytes 
of memory, with or without an 
ECC option. So whether you're 
adding more of today's memory 
technology or upgrading to higher 

density compon­
ents in the future , 

the BXP bus stays with you. 

Performance to spare 
To give your memory systems 

the competitive edge, we incor­
porate our highest performance 
semiconductor memory com­
ponents in the Series 90. Static 
memory modules using leading 
edge HMOS* technology to 
provide cycle times of 100 ns. 

Or our family of dynamic 
memory modules. 

And for faste r data transfer 
rates, our BXP bus allows you to 
interleave modules. Or combine 
both static and dynamic memory 
in the same system. However you 
configure, the Series 90 lets you 
achieve the highest speeds with 
performance to spare. 

What's in store 
We've recently upgraded 

the Series 90 by adding new 
performance categories for both 
static and dynamic memory 
boards . 

So the next time you need 
a memory system, we urge you 
to compare your usual design 
choice with the advan tages of a 
standardized, off-the-shelf Series 
90 alternative. For assistance 
in making that comparison, 
contact your local Intel sales 
representative. Or return the 

coupon below. 
*HMOS is a patented Imel prucess. 
•••••••••••••••••••••••••••••••••••••••H+••••• •••••••••••• •••••• o 

O. My memory system requirements i 
are attached. Please show me how l 
the Series 90 can best meet these. l, 

0 I'll figure it out myself. Please 
send me: ! 

0 Series 90 technical information . • 
0 Your handy Configuration Guide. ! 
O Series 90 Application Profiles. 1

.i 

Name~--------

Address----------

C ity/State/Zip _______ _ 

Telephone ( 

Intel Corporation , Literature Department , 
3065 Bowers Avenue. Santa C lara CA 95051 

, (408) 987-8080 MMS II :. __________________ ___________________ ____________________ __ ___ ___ ____________ . 

i~· delivers 
solutions. 

Europe: Intel International, Brussels. Belgium. 
Japan: Intel Japan, Tokyo. United States and Canada 
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SIEMENS 

The little floppy disk drive 
with the big performance record. 

What really counts in a 
disk drive is performance. 
And that's where the Maxi-
M in i™ shines. For more than 
3 years, it has consistently 
met every performance 
standard. You might say the 
Maxi-Mini is the "old reliable" 
of the mini-floppy market. 

Siemens quality and 
engineering excellence make 
the dependable difference. 

Metal lead screws, for in­
stance, are used to assure the 
utmost precision in head 
positioning. 

Siemens Maxi-Mini disk 
drives are available with 
single or double head, single 
or double density. And they 
are plug-to-plug industry 
compatible. 

To find out more about 
the Maxi-Mini, contact: 

Siemens. The technology to do more. 
CIRCLE NO. 77 ON INQUIRY CARD 
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Siemens Corporation 
OEM Data Products Division 
240 East Palais Road 
Anaheim, California 92805 
(714) 991-9700 

District Offices: 
Atlanta, GA 
Boston, MA 
Columbus, OH 
Dallas, TX 
lselin, NJ 

(404) 451-8157 
( 617) 444-6580 
(614) 888-3372 
(817) 461-1673 
(201) 494-1000 
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If an adder without a guard digit is not 
very good, a multiplier without a guard 
digit is downright bad. It has the 
alarming property that A x 1. O is 
slightly different from A. 
that every addition or subtraction gets a correct R-STAR 

rounding, it is sufficient to use one guard digit , one 
ordinary rounding bit and one sticky bit. 

Happily, the problems of accuracy in multiplication 
and division are not very tricky, once we get this far. 
The product of two N-digit significands has 2° digits. 
The significant digits for the result are either the first 
through the Nth or the second through the (N + 1)st. 
The system must keep the (N + l)st as a guard digit 
until the algorithm knows whether it will be needed. If 
an adder without a guard digit is not very good, a 
multiplier without a guard digit is downright bad. It 
has the alarming property that A x 1.0 is slightly 
different from A. For rounding, a bit below the guard 
digit is necessary, and for perfect R-STAR rounding, a 
second bit, which should be sticky, is both necessary 
and sufficient. 

Division is the most difficult of the four basic 
operations, but the difference between a barely usable 
algorithm and an excellent one is comparatively small. 
The most common algorithms boil down to repeated 
shifts and subtractions. At the end, the remainder is 

RD Ol R oco CIS RI S DSR • • • • • • ID DSR RlS CTS DCO OIR 

DTE 

10 

available for inspection. Rather than compute a 
rounding bit, the algorithm can multiply the remainder 
by 2 (a shift will do it) and compare the result with the 
divisor. If the first number is smaller, the system 
rounds down. If it is larger, the system rounds up. And 
if the two are equal, then R-STAR rounding says to set 
the lowest bit of the quotient to 1. 

The ideal of trustworthy floating-point arithmetic 
might have seemed an infinitely receding goal, or at 
best one that demanded unreasonable luxuries of 
implementation-quadruple-precision internal regis­
ters, for example. It is a relief to discover how little, 
comparatively, is sufficient. If the base is two, three 
extra bits are needed; if it is 16, six are needed. Either 
way, one of the bits is peculiar, for the purposes of shift 
operations, in a way that is not hard to understand and 
implement. Some prefer chopping to rounding, because 
they know in advance which way the errors will lean. 
But whichever is used, a guard digit is important, 
especially in base 16. • 

Christopher J. Henrich is with Perkin­
Elmer Corp. 's Computer Systems Div­
ision, where he works on the develop­
ment of systems software, including 
mathematical functions, real-arith­
metic architecture and high-level 
language compilers. 

i ' • [• • • •] RU 
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10 intelligent hard disc and LSl·11 DISC CONTROLLER, 
magnetic tape controllers Model DO 100, interfaces 2.5, 5, 10 
offer LSl-11: 11/2, 11/23, ••• or 20 MB cartridge and fixed platter 
and PDP·11* single quad slot drives in combinations to 80 MB 
compatibility with up to 60% power saving. • RKY-11/RK05* emulator• handles front load (2315) and/or 

Only DILOG (Distributed Logic Corporation) exclusive top load (5440) drives• automatic power fail/power down 
automated design, common proprietary architecture and media protection• RT-11/RSX-11 compatible. 
sophisticated bipolar µPs give you• all single board quad NEW LSl·11 EMULATING MASS STORAGE 
size products requiring no external power or chassis . . . CONTROLLER, Model DO 202. Cost effective interface of 
just a cable to connect the drive . . . you don 't need anything two 8 and/or 14-inch Winchesters, SM D or CM D hard disc 
else• high reliability• automated self-test including data drives without changing controller ... 8 to 300 MB capacity 
base protect feature and indicator. And at cost savings of • RP emulator• automatic media flaw compensation. 
50% or more. PDP·11 MAGNETIC TAPE CONTROLLER, Model 

LSl·11 MAGNETIC TAPE CONTROLLER, Model DU 120, emulates TM-11 and has same features as Model 
DO 120, interfaces 4 industry standard reel-to-reel drives DO 120 (LSI unit)• software compatible with RT-11 , RSX-11 , 
•emulates TM11 *•handles 7 and/or 9 track NRZI drives RSTS, IAS and MUMPS. 
to 112.5 ips •selectable DEC or IBM byte order formatting NEW PDP·11 MAGNETIC TAPE COUPLER, Model 
• data error checking • RT-1 1/RSX-11 * compatible DU 130, offers features of Model DO 130 (LSI unit)• RT-11 , 
•extended addressing to 128K words. RSX-11 , RSTS, IAS and MUMPS software compatible. 

LSl·11 MAGNETIC TAPE COUPLER, Model DO PDP·11 DISC CONTROLLER, Model DU 100 includes 
130, interfaces dual density (NRZl/PE) formatted drives features of Model DO 100 (LSI unit)• RT-11 , RSX-11 , RSTS, 
•emulates TM11 •handles up to eight 9 track 800/1600 IAS and MUMPS compatible• emulates RK-11. 
bpi industry standard drives at speeds from 12.5to125 ips NEW PDP·11 EMULATING MASS STORAGE 
• " streamer" mode capability• software or switch selec- CONTROLLER, Model DU 202, offers same features as 
table density• RT-1 1/RSX-11 software compatibility. Model DQ 202 (LSI unit). 

LSl-11 MASS STORAGE DISC CONTROLLER, --r-r- ..,... Write or call for detailed product performance 
Model DO 200, interfaces any two SMD flat cable inter-~ · information, OEM quantity pricing, stock to 30 day 
face compatible hard disc drives for up to 500 MB ~: ... --.- · delivery or warranty data on these DEC 11 
on-line storage • mix or match compatible - \ ----=j~ compatible products . . . or several soon to be 
Winchester, SMD or CMD •variable sector • 1 announced new DILOG products. 
size• automatic media flaw compensation Distributed Logic Corp. , 12800-0 Garden 
with bad sector flagging • optimized logical Grove Blvd., Garden Grove, CA 92643 
to physical unit mapping• implements Phone (714) 534-8950 
Winchester fixed head option. Telex: 681399 DILOG GGVE 

NEW LSl·11 SHUGART SA4000 
WINCHESTER DISC CONTROLLER, 
Model DO 201 , emulates DEC RK* 
•runs drivers under RT-11 and 
RSX-11 M* systems 
• compatible 
with 14.5 MB SA4004 or 29 MB 
SA4008 drives • automatic 
media flaw compensation. 

' Trademark Digital Equipment Corp 
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DATA ENTRY 

Applying automatic 
speech-recognition 

to data entry 
MICHAEL ROTHBERG, Chase Manhattan Bank 

This emerging technology 
can make data entry faster and more accurate 

Over the last decade, automatic speech-recognition 
(ASR) has emerged from the laboratory to become a 
promising and useful data-entry technology. Speech 
recognition's key advantage over traditional methods, 
such as keyboard entry, is its directness (Fig. 1). A 
user no longer has to learn to operate a terminal--only 
to speak so that a computer can understand. By 
eliminating the need for eye-to-hand coordination, ASR 

frees the operator to concentrate on his primary task. 
Training time goes down, while productivity goes up. 
And entry errors such as transposition of digits, which 
are caused by eye movement or other distractions, 
almost disappear. 

Most speech-recognition terminals have several 
functional modules (Fig. 2). The heart of the terminal is 
an acoustic-pattern classifier that transforms user 
utterances into digital code. The classifier itself consists 
of a spectrum analyzer, an analog multiplexor and A/D 
converter, a programmed digital processor, a 
reference-pattern retention facility and an output 
interface. The spectrum analyzer divides speech signals 
from input microphones into 16 frequency bands. The 
coding compressor compensates for changes in rate of 
articulation (time alignment) and reduces the spectral 
data generated by each utterance to a fixed-length bit 
string. Because of technological limitations, most 

~ To 
Computer 

The Conventional Approach 

Customer 

Speech­
""'liililf--~VV'----1 Recognition 

Public Telephone .___D_ev_ic_e__. 
Network 

The Speech-Recognition Approach 

Host 
Computer 

Fig. 1. The benefits of automatic speech-recognition for data entry include reduced costs (labor displacement), improved accuracy (no 
intermediate human errors) and higher speed (immediate and timely data capture). 
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Most commercial speech-recognition 
systems are discrete-word recognizers. 

available systems are isolated, or discrete, word 
recognizers , which detect word boundaries by "listen­
ing'' for a minimum period of silence between 
utterances. After establishing this word-boundary gap, 
the classifier compares the digitally represented 
utterances to previously captured reference patterns 
from a speaker or group of speakers. The resulting 
"best match" is taken as recognition of the utterance. 

Discrete-word and connected-speech systems 

The principal drawback of discrete-word recognizers 
is the slightly unnatural speaking style required of the 
user. Depending upon the specific piece of equipment 
and the proficiency of the speaker, the necessary 
word-boundary pause ranges from 25 to 200 msec. An 
experienced speaker can speak two to three utterances 
per sec. with 25-msec. gaps, provided the utterances 
are short and preferably monosyllabic, but it is unlikely 
that anyone can sustain that rate over a long period. 
Furthermore, with a 25-msec. gap, misclassifications 
and rejects will probably occur because of the natural 
gap created by the closure of stop consonants in some 
polysyllabic and multiple-word utterances. With a 
longer gap (more than 100 msec.), proficient speakers 
develop a punctuated, staccato manner of addressing 
the machine, which, although somewhat artificial, 
yields data-entry speeds competitive with those of 
more conventional methods. 

Much research is under way on connected-speech 
recognition. Connected speech is a continuous stream 
of acoustic signals, segments of which must be 
recognized and syntactically evaluated within the 
stream to facilitate complete recognition. Because 
natural, connected speech does not present word 
boundaries, time normalization and alignment func­
tions become difficult. In addition, the classifier must 

use the system's own request for data to predict the 
most likely next word in the user's response based on 
its recognition of the preceding segment. 

As a result, the processing power required to 
decipher connected speech is very expensive. In some 
laboratory systems, the recognition process can take as 
much as 200 times as long as the utterance itself-i.e., 
it may take 100 min. to decode a 30-sec. utterance. 
Commercial connected-speech devices are available, 
but they have serious price and performance limita­
tions. Significant advances will be necessary for 
connected speech to become a competitive data-entry 
alternative. 

Speaker-independent systems 

Most speech-recognition systems use reference 
patterns specific to a particular speaker. Speaker­
independent systems base their classification tech­
niques on the principle that there are common 
denominators in the acoustic signals produced by most 
people making the same utterance. The support for this 
theory is that if several hundred people in an 
auditorium all say "one" in unison, a listener in the 
front of the room will understand the blended voices to 
be saying "one." 

In a speaker-independent system, reference patterns 
would be gathered reflecting a wide variety of ethnic 
and regional voice characteristics. In use, the system 
might employ a form of adaptive training, which would 
update the general patterns with samples from the 
current speaker as recognition of his utterances was 
confirmed. This would yield increasing recognition 
accuracy over the course of a conversation. At the end 
of the session, the general patterns would be restored 
for the next speaker. 

The need for a speaker-independent system usually 
arises when the operators are occasional users whose 
identities do not have to be validated. For any 
application engaging a large, random user population, 
such as a bank's telephone bill-paying system, speaker­
independence is a virtual necessity. 

Microprocessor or 
Prog ramm able Dig ital Processor (e.g., Data General Nova 3) 

Speech 
Signal 

~ 
Spectrum 
Analyzer 

,,. 
Multiplexor v 

& 
AID 

Converter 

Fig. 2. Basic functional components of a speech-recognition device. 
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The reason is Xylogics. 
8" Winchester emulates 
RL01/RL02 disks, costs 
50% less. 
The Xylogics reason for better 
disk performance is our 530 
Peripheral Processor. Plug 
this quad-width board into your 
LSl-11*or11/23* and you can 
control up to four Winchester 
drives for a total of 40 Mbytes of 
on-line disk storage. That's all 
there is to it. The 530 provides 
100% emulation of RL01s or 
RL02s so no operating system 
or user software modifications 
are ever required. Also keep in 
mind that the Winchesters let 
you double your disk capacity 
while at the same time cutting 
disk rack space in half. 
Greater capacity, higher reliabil­
ity, less space, lower cost: four 
reasons why you should con­
sider Xylogics for better disk 
performance. 

Cartridge tape emulates TU10 
reel-to-reel tape, needs 75% 
less rack space. 
The Xylogics reason for better 
tape performance is our 570 

Peripheral Processor. This 
compact quad-width board lets 
your LSl-11 or 11 /23 use up to 
four 6400 bpi cartridge tape 
drives for a total of 68 Mbytes of 
storage. Like the 530, it uses 
bit-slice microprocessor control 
to provide total emulation of all 
DEC* 110 protocols . The 570 is 
completely transparent to all 
DEC operating system that pro­
vide TM 11/TU1 O support. 

Winchester plus cartridge 
tape for efficient disk backup 
and 100% DEC software 
compatability. 
For the ultimate in reliable high 
performance disk processing, 
use the Xylogics 530 and 570 
together in a single system. 
This way you get the perfor­
mance and capacity benefits of 
Winchester disks plus the low­
cost software compatible 
backup of high-speed cartridge 
tape. 
Disk backup is simple and 
straight-forward . Under operat­
ing system control you can 
copy the contents of a Win-

chester disk formatted as two 
RL01 s or one RL02 onto a single 
cartridge tape . Operating at 
30ips, the cartridge tape can 
backup a full disk in less than 
15 minutes. 
You also get far more flexibility 
than with a streaming tape . You 
can use the cartridge tape to 
load new software onto the 
disk . And since it is a start/stop 
mode drive, you can easily copy 
single disk files onto tape. 

For more information on the 
Xylogics reasons for improved 
LSl -11 disk and tape perfor­
mance, including modular rack 
mounting systems for all popu­
lar Winchester and cartridge 
tape drives, contact us today. 

)Xylogics) 
(800) 225·3317 IN MASS. CALL (617) 272·8140 

·REGISTERED TRADEMARK OF DIGITAL EQUIPMENT 
CORPORATION 

U.S Headquarters; 42 Third Avenue, Burlington, MA 01803 (TWX 710·332·0262) European Headquarters; 46·48 High Street, Slough, Berks SL 1, England (Tel: 753·78921, Telex 847978) 
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"Our inventory is our existence. 
Think we'd trust it to an~ less 

than Scotcli. Brand Diskettes?" 

CIRCLE NO. 81 ON INQUIRY CARD 
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Don Stone, President, 
Mass. Auto Supply Company, 
Inc., Boston, Mass. 

Scotch Diskettes are the 
diskettes you can depend upon 
with the information your 
business depends upon. 

Each one is tested and 
certified error-free before it 
leaves our factory. Because we 
know nothing less than 
perfection is acceptable for 
your vital business data. 

Scotch Diskettes are 
available in regular or mini 
sizes, compatible with almost 
any system. 

To find out where you 
can purchase Scotch Diskettes, 
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 4Tl. 

If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 

3M 



"We're Changing the Way 
You Think of Video Terminals" 

Our Charter: technical innovation 
with a commitment to human factors 
design. 

The Result: We are changing your 
specifications for video terminals to 
include user definable and host loadable 
character fonts, proportionally spaced 
character fonts , 16 user programmable 
function keys, 80 or 132 characters per 
line, up to 40 pages of packed display 
memory, split screen capability, smooth 
and slow scroll rates, and the Direct fold-up 
and detachable space-saving keyboard. 

The VP800 is the basis of a series of 
video processors that will grow with your 
data processing needs through the 80's 
and beyond. 

The VP800 is distributed internationally 
by Boles and Company, Foster City, 
California and through stocking represen­
tatives in all major cities in the United 
States. For further information and 
ordering details, call us Direct at 
(408) 734-5504. 

DIRECT INCORPORATED 
1279 Lawrence Station Road 
Sunnyvale, CA 94086 
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Speaker-independent systems base 
their classification techniques on the 
notion that there are common 
denominators in the acoustic signal 
produced by most people making the 
same utterance. 

As with connected-speech devices, the development 
of effective speaker-independent systems is a subject of 
continuing research, but the majority of available 
systems are discrete-word and speaker-dependent. 

The most important factor affecting the success of a 
speech-recognition system is recognition performance. 
If it frequently rejects or misclassifies utterances, the 
resulting burden on the operator will cause hostility, 
impatience and tension in his voice, which will further 
degrade recognition accuracy. A minimum recognition 
accuracy of 98 percent is required to maintain adequate 
operator satisfaction. 

An important aspect of the customization of a 
speech-recognition system is the choice of vocabulary, 
which should be natural for the speaker in the context 
of the task. Codification should be avoided in favor of 
natural language unless the number of variables 
involved makes it necessary. For example, a transac­
tion name might be used instead of a transaction code, 
leaving the computer to translate. 

The vocabulary should also be sufficiently flexible 
and should include commands for verification of entered 
data, for correction of errors and for instructions to the 
computer to repeat a prompt or verification. In case of 
interruptions or distractions, there should be a voice 
command to deactivate the recognition process until a 
reactivation command is given. 

The system can also be programmed to identify 
utterances that are logically correct in response to a 
given prompt. For example, the words "oh" (alternative 
zero) and "no" might sound very much alike to a 
speech-recognition device, but is unlikely that both 
would be logically correct responses to the same data 

request. "Oh" would be accepted only where a digit was 
expected, while "no" would be accepted only in 
response to a binary question. This method, called 
syntax partitioning, can also be effective for data 
validation, in that the recognition and correlation 
process can be restricted to reference patterns 
associated with a valid response. 

One of the products of the correlation process is a 
correlation, or recognition, score, which indicates how 
well the input utterance matches the reference 
patterns. The system recognizes the utterance as the 
reference pattern that gives the highest score. 

The system can also be programmed to accept a 
minimum score, known as the recognition threshold. If 
the recognition threshold is set high enough, it is 
unlikely that misclassification will occur. However, this 
will inveriably cause false rejects where the system 
claims the utterance does not adequately match any of 
the allowable reference patterns. Normal variations in 
an individual's voice must be considered in determining 
the threshold if rejects are to be minimized. Converse­
ly, if the threshold is set too low, unintentional noise, 
coughs and other distractions could result in misclassifi-

ASA Device 
Speech 

Correlation 

Audio 
Response 
Feedback 

Presentation 

Host 
Computer 
Message 
Selection 

Fig. 3. The response-time loop starts at the end of the user's spoken 
entry and ends at the beginning of the system's feedback presentation. 

IS SPEECH-RECOGNITION THE RIGHT SOLUTION? 
source. There are many operator functions 

and application characteristics that 
can be used as criteria for determining 
whether automatic speech recognition 
is the correct solution for a given 
data-entry problem. If some of the 
following are true, you probably have 
a good candidate: 

• The operator is in a "hands- or 
eyes-busy" situation. 

are Touch-Tone, and in some cities 
the percentage is lower. Touch-Tone 
mouthpiece adaptors are available for 
$15to $100, but they are cumbersome. 

• You have a computer-based 
reporting system. 

• Your data-entry protocol can be 
structured. 

• Your user population is of a 
limited or defined size. 

• A reasonably sized vocabulary 
can be used for data entry. 

• You want to caP,ture data at its 

MINI-MICRO SYSTEMS/November 1980 

• The operator must move around 
during data entry. 

• You want to avoid mental 
encoding. 

• You want to access your 
computer by phone. 

If the data entry system is 
telephone-based, Touch-Tone key­
board entry may be a workable 
alternative, but it has the following 
drawbacks: 

• Touch-Tone phones are not 
universally available. Only 36 percent 
of the installed telephones in the u.s. 

• Touch-Tone requires condifica­
tion of data, and so precludes the use 
of natural language. 

• Eye-to-hand coordination is 
necessary, increasing the probability 
of entry error. 

Speech recognition is not a 
panacea, but at its current state of 
development, it warrants evaluation. 
Most vendors of speech equipment 
will assist in evaluating and develop­
ing the vocabulary and population 
constraints for an application. 
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The most important factor affecting the 
success of any speech-recognition 
system is recognition performance. 

cations. The threshold is also an important considera­
tion in speaker identification. The higher the setting, 
the greater the number of rejects. In a speaker­
identification process, however, this may be desirable. 

In an interactive data-entry environment, speed is a 
critical factor in operator acceptance. The speed at 
which an operator can enter data depends mostly on 
proficiency and the application protocol, and there are 
some situations in which speech recognition will not be 
competitive with key data entry. However, if specially 
designed source documents and data preparation and 
transcription procedures can be eliminated, speech can 
be significantly more efficient. Also, operator accuracy 
is usually much better, so that the research and 
adjustment activities associated with error detection 
and correction can be almost eliminated. 

Accuracy aside, there are several entry techniques 
that can substantially affect speed. When a string of 
digits is being entered, for example, each digit must be 
made a separate utternace, subject to the constraints of 
the word-boundary gap. One approach is for the 
computer to beep, thus signaling the operator to say 
the next digit. The advantage of this method is that two 
utterances will never be run together and misrec­
ognized. The disadvantage is that even the shortest 
audible signal creates a psychological interruption and 
will force a longer gap than necessary. 

With a cooperative and proficient user, a more 
efficient method is to allow the speaker to pace himself 
at a comfortable rate. The staccato style of speech that 
emerges from this technique can be competitive with 
keyboard rates. 

Verification protocol must also be considered. Each 

I 
I Vocab. 

Words 
Vendor Model Per 

Location No. Speaker 

Au;icle Inc. AUR-1 32 
Cupertino, Calif. 
Centigram Corp. MIKE 32 
Sunnyvale, Calif. 

Dialog Systems, 1800 12 
Belmont, Mass. 

Heuristics H2000 64 
Sunnyvale, Calif. 
Interstate Electronics Corp., VOES to 800 
Anaheim, Calif. 

VRM 40 

Nippon Electric Co., Ltd. DP100 1000 
Tokyo, Japan 

Threshold Technology, Inc. 580 256 
Delran, N.J. 

Primary vendors of commercial speech-recognition equipment. 

160 

utterance can be confirmed before the next is spoken. 
This procedure is relatively slow, but affords the 
advantage of forcing a word-boundary gap. Verification 
by string or field is much faster and can also be used 
with natural translation functions. For example, a 
speaker says, "2-2-6 ," in response to a date prompt, and 
the system replies, "February 26." 

The other factor that influences data-entry speed is 
response time, which is the delay between the end of a 
spoken utterance and the operator's perception of the 
start of feedback. This can be called the response-time 
loop (Fig. 3). If the operator perceives a delay, his 
satisfaction with the system will be low. A response 
time greater than 400 msec. is easily perceptible and 
should be avoided. 

Response time is the sum of the word-boundary gap 
length, the correlation (pattern-matching) time, the 
verification-message selection time and the communica­
tion time required to cause the feedback device to begin 
presentation of the message. Because the correlation 
time is a function of the number of reference patterns 
that must be compared to the input utterance, syntax 
partitioning can play an important role in cutting 
response time. The characteristics of the host computer 
and the process by which it selects a response are also 
important considerations. 

Some user inquiries may require the host to retrieve 
data from mass storage, which could cause considerable 
response delays. In such cases, user anxiety can be 
avoided by having the system advise that it has 
received the request. The system should always give 
the speaker clear and prompt positive feedback 
whenever appropriate. It cannot be assumed that a 
user will understand vague requests or messages or 
wait patiently for slow responses. Depending on the 
application and the size and nature of the user 
population, feedback can be conveyed by video 
displays, speech-synthesis units or recorded audio 
response. 

I 

Vendor 

I I Comments 

Accuracy Basic 
Quotations Unit 
(percent) Cost 

97 1995 Subsidiary of 
Threshold Technology 

97 2750 

98 62,500 Subsidiary of 
Exxon Enterprises; 
Speaker Independent 

95 259 

99.4 22,500 Subsidiary of 
A·T·O 

99.4 1550 Single-board 
processor 

99.3 67,000 Limited connected 
speech 

99 13,800 
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WHYCIS COBOL 
LETS YOUR 

MICROCOMPUTER 
PERFORM LIKE A 

Now, you can use a microcomputer for 
sophisticated business applications 

. .. because now there'!i 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 Comgact 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. 

NF E. 
The same CIS COBOL 

extensions for conversational 
working, screen control, interactive 
debugging, and special peripheral sup~- ~~~~~ 
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 

r--------------.. 
Send me more information for: 
D Single Copy Users 
D Reseller and Distributor Licensing 

Name __________ ~ 

Title ___________ _ 

Company _________ _ 

Address __________ _ 

City/ State ________ _ 

Zip/ Phone ________ _ 

Computer Model ______ _ 

Version of DOS _______ _ 

(00] MICRO FOCU.S™I 
Micro Focus Inc. • 1601 Civic Center Drive• 1

1 Santa Clara • CA 95050 • Tel: (408) 984-6961 • 
Telex: 171-135 MISSION SNTA I 
U.K. Office • 58 Acacia Road • St. Johns Wood• I 
London NW8 6AG •Tel : 017228843 • Telex: I 
228536 MICROF G MMS 11 L.--------------.J 

CIS COBOL distributors include: Vector Graphic, Onyx Systems, Altos Computer Systems, Lifeboat Associates, Research Machines. Te!ecomputing, Modular Business Systems, Rair, Midlectron, 
Rostronics and Johnson -Laird Inc. t lntel\ec is a trademark of Intel Corp. *CP/M i:s a trademark of Digital Research Inc. 
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Speech-recognition systems can be 
programmed to identify utterances 
that are logically correct in response 
to a given prompt. 

The manner in which a user is enrolled on a 
speaker-dependent system may be one of the most 
important factors in its success. Occasional entry errors 
can be easily corrected, but poorly generated reference 
patterns will seriously degrade recognition perform­
ance. Most new users will never before have spoken to 
a computer, and some may never have been involved in 
any data-entry function. Consequently, there will be 
some initial anxiety in their voices. 

It follows that the training and enrollment process 
must accomplish two goals: it must facilitate collection 
of accurate reference-pattern data, and it must enable 
users to become familiar with the system. By 
separating the enrollment process from data entry, it is 
possible to give a first-time user some experience 
talking to a machine without introducing the complexi­
ties of the application protocol. The enrollment 
program should be designed so that the speaker can be 
prompted through several passes of the vocabulary. It 
also may be desirable to segment the vocabulary into 
numeric, command or utility and application-specific 
utterances. On completion of these initial passes, the 
user could be given the option of testing the system's 
recognition performance. The system would prompt the 
user to say each word in the vocabulary and then go 
through its correlation process. Based on the correla­
tion score, it would give the user an appraisal, such as: 
"very good," "oK" or "I may need more samples." Such 

Host Computer 

Pattern 
& 

Data 
Storage 

User 
Station 

Remote 
User 

Station 

Remote 
Environment 

Feedback 
Display 

Remote 
Wireless 
Headset 

Feedback 
Display 

Fig. 4. Automatic speech-recognition lends itself 
to a variety of configurations. 
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a procedure will quickly acclimate the trainee to the 
system. 

The configuration of a speech-recognition system is 
strongly application-dependent, and there are many 
options available (Fig. 4). ·The primary concerns are 
transmission media, feedback mechanisms, reference­
pattern storage and interface to the host computer. 

There are essentially two data-capture options: a 
microphone/headset (either cabled or wireless) or a 
telephone. The choice will depend on the location of the 
users and the practicality of providing terminal 
equipment for each speaker. The physical environment 
of the speaker must also be considered when choosing 
microphone equipment. Several lightweight headsets 
with noise-canceling microphones are available for use 
in noisy environments, and there are adaptors that 
replace telephone mouthpieces to screen out unwanted 
background noise. 

Regardless of which option is chosen, it is imperative 
that the user train on the system using the same device 
that will be used for data entry. If possible, the training 
environment should also approximate the conditions of 
the workplace. A user who trains in an office will have 
poor recognition results entering data from a railroad 
station. 

Another issue that must be faced in telephone-based 
system is variable line quality. Noise and static on a 
telephone line will wreak havoc on recognition results. 
The speaker must be able to identify unacceptable 
conditions and call back if necessary. 

Bandwidth is also an important consideration in 
selecting a transmission medium. The telephone 
bandwidth is relatively narrow (typically 100 to 3200 

Hz) compared to that of a coaxial microphone cable. 
This difference can significantly affect recognition 
performance, so anyone planning a telephone-based 
system should have his vendor demonstrate telephone 
capabilities before buying. The most common difficulty 
is misclassification of the words "five" and "nine," which 
have very similar acoustics. In some cases, the speaker 
may opt to train "nine" as "niner." The addition of the 
second short syllable creates a more discrete sample for 
comparison. 

The basic distinction between feedback options is 
whether they are audible or visual. Again, the 
application and user population determine the choice. 
In a local environment with few users, CRTs will 
probably be more effective. Their faster response can 
increase throughput and improve operator productivi­
ty. Audio response, whether synthesized or recorded, 
is the only feasible option for a large, remote, 
telephone-based configuration. • 

Michael Rothberg, now a second vice 
president and technology consultant at 
Chase Manhattan Bank, has worked in 
the computer industry for 18 years. 
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DATA COMMUNICATIONS 

Newspaper 
takes to the airwaves 

Digital broadcasting provides 
low-cost tie-in for computer, 225 remote terminals 

More than 800,000 subscribers take the Los Angeles 
Times with their morning coffee every day. They 
probably would be surprised to learn that a plastic­
wrapped paper on a rainy day doesn't necessarily mean 
their paper boy is exceptionally considerate (or looking 
for a generous tip). 

Instead, the plastic wrapping is there because the 
Times recently installed the Local Area Data Distribu­
tion (LADD) system, a one-way message transmitting 
system that carries critical information, such as missed 
deliveries and whether to wrap papers for rain, to 
circulation agents throughout the Los Angeles area. 

The job of delivering the 800,000 papers on 
weekdays-and even more than that on Sundays-is 
performed by some 3000 carriers. It is usually 
accomplished by 6 a.m. daily and 7 on Sundays, 
according to Robert D. Hynes, the Times' telecommu­
nications manager. 

"Then the phones start to ring, because inevitably 
there are missed deliveries, damaged papers and an 
assortment of other major and minor problems," he 
says. "Our objective is to clear every complaint within 
four hours." 

To help circulation agents get replacement papers out 
faster and more efficiently, the Times recently began 
installing LADD. 

The LADD is a radio frequency data communications 
system designed and manufactured by Printer Termi­
nal Communications Corp., Ramona, Calif. In develop­
ing LADD, the company combined existing broadcast 
radio techniques and digital modulation-demodulation 
to achieve digital broadcasting. The resulting low-cost, 
data communications system operates in voiee-grade to 
wideband channel widths in either broadcast or 
point-to-point mode. 

At the Times, the LADD system will tie the downtown 
subscriber service center to a network that sprawls 
from Santa Barbara to Mexico and from the Pacific 
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Ocean to Palm Springs. This network of more than 225 
circulation agents communicates with receiver­
equipped print-only terminals at agents' distribution 
points. 

The LADD system will be interfaced directly into the 
subscriber service center's central computer (an IBM 

3032 mainframe), where messages are stored by agent 
identification codes. Polling the computer periodically, 
the LADD system automatically transmits customer 

LOCATIONS 

Times ' central 
controlling site 

FCC-licensed 
broadcast service 
operator's fac ility 

SYSTEM COMPONENTS 

Times ' host processor or 
network access po int 

LADD controll ing site 
processor 

LADD broadcast system 

Broadcast transm ission 
equipment 

----------------;1t;Tt~-------------
Times' remote sites with / / :" ! : :_ \ LADD antenna/receiver/ 
antenna/rece iver/terminals / .-' _.· ! : :_ "· terminals 

q8l/o\o 
d 0 b 

COMMUNICATION MEDIA 

................... RF 

----LINE 

The Los Angeles Times' Local Area Data Distribution system is a 
computer-based radio network that speeds communications be­
tween the newspaper and 225 circulation agents. 
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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 insiglits into 
every phase of your 
operations. Even our 
largest and most so­
phisticated clients 
keep telling us they're 

coming up with in­
novative applications 

that save amazing 
amounts of time while 

providing vital informa­
tion. If iliat's the kind of 
versatility you'd like in 

a very reasonably priced 
color graphics com­
puter, contact your 

nearest sales rep. 
FROM BUSINESS GRAPHICS TO PROass CONTROL, CMOMATICS CAN SOLVE ALL OF YOUR APPLICATIONS NEEDS. 

SALES REPRESENTATIVES: AK: Chromatics . Inc . 404/493-7000. AL: Huntsville , Col-Ins-Co , 800/327-6600. AR: Comspec 918/743-6892, AZ: Phoenix . Thorson Desert States 602/998-2444, CA: Southern. U.S. Graphics 
Marketing 2t3/880-4062 , CA: Northern , U.S Graphics Marketing 408/730-1023. CO: Littleton . Davis Associates 303/795-1400 , CT: Bartlett Associates 914/949-6476, DE: Bartlett Associates 301 /656-3061 , DC: Bartlett 
Associates 301 /656-3061 , FL: Ft. Lauderdale . Col-Ins-Co . 800/432-4480. FL: Orlando , Col-Ins-Co . Inside FL 800/432-4480, Local 305/432-7615 , GA: Atlanta , Col-Ins-Co. 800/327-6600, HI: U.S. Graphics Marketing 

213/880-4062 , ID: Eastern . Davis Associates 303.'795-1400, ID: Western , DPM , Inc 206/747-3309. tL: Northern , Dytec/Central 312/394-3380, IL: Southern , Dytec/South 314/569-2290 , IN: Indianapolis , Dytec/Central 
317/247-t316, IA: Eastern . Dytec/Central 319/683-2282 , IA: Western , Professional Marketing Services 612/934-5939. KS: Lenexa . Dytec/South 9t3/888-0215 , KY: WKM Associates 513/434-7500, LA: Baton Rouge, 

Col-Ins-Co . B00/327-6600. MA: Framingham , Bartlett Associates 617/879-7530, MD: Bethesda , Bartlett Associates 301 /656-3061 , ME: Bartlett Associates 617/879-7530, Ml: Detroit, WKM Associates 313/588-2300, MS: 
Col-Ins-Co . 800/327-6600. MN: Chanhassen , Professional Marketing Services 612/934-5939 , MO: Maryland Hei9hts , Dytec/South 314/569-2290. MT: Davis Associates 303/795-1400. NB: Dytec/South 314/569-2290 , 

ND: Professional Marketing Services 612/934-5939 . NH: Bartlett Associates 617/879-7530. NJ: Bartlett Associates 914 /949-6476. NM: Albuquerque , Thorson Desert States 505/265-5655, NY: Holcomb, Bartlett 
Associates 716/657-6309. NY: White Plains , Bartlett Associates 914/949-6476, NC: Winston Salem . Col-Ins-Co 800/327-6600, OH: Dayton , WKM Associates 513/434-7500, OK: Tulsa . Comspec 918/743-6892, OR: 

Portland , DPM. Inc. 503/223-0805, PA: Pittsburgh , WKM Associates 412/892-2953 , PA: Wayne , Bartlett Associates 215/688-7325, RI: Bartlett Associates 617/879-7530, SC: Greenville , Col-Ins-Co 800/327-6600, SD: 
Professional Marketing Services 612/934-5939. TN : Nashville . Col-Ins-Co. 800/327-6600, TX: Houston. Comspec 713/461-4487. TX: Richardson , Comspec 214/234-4137, TX: San Antonio , Comspec 512/340-6507, UT: 

Davis Associates 303/795-1400 , VT: Bartlett Associates 617/879-7530, VA: Northern , Bartlett Associates 804/421-7330, VA: Southern , Col-Ins-Co . 800/327-6600, WA: Seattle , DPM, Inc. 206/747-3309, WV: WKM 
Associates 4121892-2953 , WI: Eastern , Dytec/Central 414/425-2997, WY: Davis Associates 303/795-1400, INTERNATIONAL: Chromatics , Inc 404/493-7000 re Chromatics , Inc . 1980 

Chromatics, Inc., 2558 Mountain Industrial Boulevard, Tucker, Georgia 30084 Telephone 4041493-7000 TWX 810/766 8099 



The Times invested an estimated 
$400, 000 in the LADD system, including 
all hardware and installation costs. 

complaints, other time-sensitive messages and nonpri­
ority information. 

The LADD installation complements the Times' 
Circulation Home Delivery System-a computerized 
subscriber service operation that has been in develop­
ment and implementation for nearly three years. 

Messages sent over the LADD system travel from 
computer storage or directly from the LADD controlling 
terminal over leased lines to the transmitter location. 
There, information is stored as necessary, encoded for 
broadcast, assigned priority and processed for radio 
frequency transmission. 

Special antenna/receivers at each reception point 
pick their specific signals out of the air; the 120-

character-per-second radio printers process and format 
the data for printout. The system supports a transmis­
sion rate of 110 to 9600 baud. 

According to Hynes, the LADD system offers many 
advantages over other systems that were considered 
for linking the circulation computer to agents in the 
field. These advantages include leased lines and 
portable mobile radio systems. "Our investigations 
placed the improvement of customer service in the 
priority spot among our selection criteria," he says. "A 
radio system communicating with a fixed printer 
terminal was rated best for the majority of our agents." 

In terms of cost, outlays slightly favored the LADD 

system over leased lines, Hynes adds. He estimates 
that the Times invested $400,000 in the system, 
including all hardware and installation costs. In 
addition, the hardware will be the property of the 
Times-Mirror Co. "We prefer to be responsible for our 
maintenance so we can assure ourselves that it is 
carried on just as we want it," he says. 

"Further, the nature of a radio system precludes most 
possibilities of an out-of-service situation, which is a 
risk when using leased lines. As we implement other 
transmitting options, including our own industrial radio 
service installation, our control will be even greater." 
Savings will also be realized in personnel costs both 
downtown and in the field, Hynes adds. 

One-way system 

Noncritical messages take a variety of forms, and 
virtually -all necessary communications to agents not 
requiring response will ultimately be dispatched via 
LADD, which is designed to be a one-way system. Such 
transmissions include stuffing notices, start-stop notic­
es, transfers, service requests, special market coverage 
instructions such as samplings and test areas, and many 
more-previously delivered by pouch. 

Critical messages include not only replacement paper 
notifications, but also instructions such as whether to 
wrap papers in plastic when it rains. 
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"This is a $6000 to $8000 decision, and it's made 
downtown," Hynes says. "With LADD, we can be highly 
selective on an up-to-the-minute basis, contacting 
agents individually in specific geographical areas with 
instructions unique to their locations. 

"For example, we use multiple weather information 
resources. Because the terminals are discriminating, 
we are able to transmit once, with designated terminals 
receiving rain-wrap instructions even when most 
agencies are dry. The new facility makes it possible for 
us to notify them instantly on their radio terminals as 
weather information is updated." 

The computerized home-delivery system hardware 
that supplies information for transmission over the 
LADD network consists of a battery of intelligent CRT 
terminals tied into a host IBM 3032 computer dedicated 
to subscriber service activities. Terminal operators 
receive customer calls by telephone, format their 
messages on the CRTs and input the information to the 
host computer, which can be polled automatically or 

The Times' electronic message service is reviewed by telecommuni· 
cations manager Robert Hynes, left, and David Stevens. 

given "send" instructions. Noncritical messages are 
input as necessary and transmitted at managers' 
options. 

Until now, field agents have been phoning in for 
messages to the battery of subscriber service represen­
tatives downtown. With messages coming automatical­
ly, agents simply check their terminals periodically and 
carry out the instructions they receive. 

Eliminating paperwork 

"We now have more than 1,000,000 subscriber 
records in our delivery service data base," notes Robert 
L. Hernandez, assistant manager of subscriber service. 
"Currently our operators do many handwriting chores, 
filling out a dozen or more forms which go into the 
pouch for delivery to agents. As they are able to 
transfer these tasks to the electronic delivery capability 
of the LADD system, paperwork will diminish and 
productive work will increase. We'll realize better and 
faster distribution, and virtually foolproof accuracy. 

"What we will have is immediate access to such 
information as the active and paid status of each 
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When the system is fully implemented, it 
will carry 750, 000 characters of 
information a day, transmitting at a data 
rate of 1200 baud. 

account as well as the service history record," he says. 
"In the past we have been at the mercy of the 
subscriber. If he had a complaint, we had to assume it 
was legitimate. Sometimes there are reasons for 
nondelivery, such as stopped accounts, temporary 
stops or Sunday-only subscribers calling on weekdays." 

The new service "gives us the capability to :view 
complaint activity on each subscriber account before 
notifying our delivery agents, something we could not 
do until now. In all cases we can be in a better position 
to identify field problems as they occur and immediate­
ly dispatch complaint activity where necessary using 
the LADD system." 

Hernandez estimates that when fully implemented, 
the LADD system will carry 750,000 characters of 
information per day, transmitting at a rate of 1200 

baud. 
Accuracy of transmissions is anticipated to be far 

greater than that achievable on leased lines, which 
historically have an error rate in the range of 5 x 10- 5 

to 5 x 10 6, according to Hynes. The error rate is 
expected to be significantly reduced using LADD: 

perhaps 10- 8 or 9 

The Times ' LADD system is designed to operate automatically, but it 
can be activated at will from the control center, using a Hewlett­
Packard 2649-A intelligent terminal. 

The reason: There is no noise intrinsic to FM as there 
is with switched or leased line services, explains 
Thomas G. Albright, vice president of Printer Termi­
nal. 

"Further, the LADD system has been designed to 
emphasize signal level and quality, as well as transmis­
sion range. Several factors , rather than simply power, 
contribute to the maintenance of high quality signals at 
each phase of the data communications process, and 
ultimately at the antenna/receiver and printer," 
Albright says. • 

ECLIPSE/NOVA* USERS . .. 
THINK CUSTOM SYSTEMS! 
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Custom Systems strives to look ofter your 
business as though it were our own. We're 
committed to flexibility of design to suit your 
purposes. We work hard to ship each order 
within .JO days, often within 15. Our 
24-month warranty is the longest in the 
business. Our service deportment generally 
hos a repaired controller board tuned up and r=l:t:t:=::::=:::=!:::=; 
on its way bock to the customer within 48 
hours. 

If you need a new source for 1/0 
controllers, multiplexers, disk and tape 
controllers, and memory control boards, 
think Custom Systems. Our prompt response 
may be a refreshing change. Coll or write 
for information. 

CUSTOM SYSTEMS INC 
2415 Annapolis Lane 
Minneapolis , Minnesota 55441 
Telephone: (612) 553-1112 Telex : 290975 "Trademark of Doto General Corporation 
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THERE IS 
ONLY ONE 

32-BIT 
COMPUTER 

WHOSE 
LOGIC 

DOESN'T 
DEFY LOGIC. 

PRESENTING THE DATA 
GENERAL ECLIPSE MV/8000. 

Apparently, our competitors are oper­
ating under the premise that there is no 
need to make their new computers compat­
ible with their older ones. And have no 
qualms about rendering obsolete the years 
of man-hours and the hundreds of thou-

In fact , its 36.4 MB/sec memory 
bandwidth is at least two to four times fast­
er than its nearest competitor. 

It's also more reliable, much easier to 
maintain, quicker to get operational 
(it not only offers the widest range of soft­
ware, but the widest range of languages'') 
and offers sophisticated security features, 
word processing, communications capabil­
ities and data base management. All supe-. . 
nor to its nearest competitor . 

And while these features alone make 
the MV/8000 a most attractive invest­
ment, there's something else. It also costs less 
than its nearest competitor. 

sands of dollars you've invested in software. raises the question, why 
At Data General, we believe this go to the nearest competitor? 

kind of logic defies logic. Which is why we If the logic of purchasing any other 
designed our 32-bit MV/8000 to protect 32-bit computer escapes you as much as it 
vour software investment. ,-------------------------:-----------------------1 escapes us J·ust fill out the 
J Mail to: Data General Corporation i ' 

Not destroy l.t 4400 Computer Drive, MS C228 i coupon and we'll be 
• Westboro, Massachusetts 01580 , 

However, the MV/ Attention: Marketing Communications Department i happy to fill vou in on the 
D Please send me more information on the Data General 1 J 

BOOO's software compati- Eclipse Mvi Booo. . . . ! one computer that eclipses 
D Please have a sales representative call on me 1mmed1ately. I 

bility is only part of what Name _ j them all. 
places it in a class by itself. i Title "'

1

'"-80 i The remarkable new 
Another factor is speed. ! Company Tel. j Data General Eclipse 
It's the fastest computer of i Address i MV/8000. 
·t · th L t l City S tate Zip l ~ D la G J 1 s size on e marKe . L _______________________________________________ J • • a enera 

"'Fort ran 77. Cobol. Ba~uc. PU I and RPG II 
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"The useable 
tenninal reference!' 

Our subscribers tell us that our GML COMPUTER 
TERMINALS REVIEW is more useable than any 
other reference they have. Ours is the one they use 
daily while the others collect dust on the shelf. The 
GML difference is that our REVIEW is more current, 
complete, and above all concise . . .. Its design makes 
it easier to find facts quickly and handier to carry 
around. 

Maybe, that's why all our REVIEWS have been 
so popular for nearly 10 years with thousands of 
subscribers, such as IBM, Honeywell and Digital. 
Make use of the GML REVIEW yourself by ordering 
your subscription now. 

INFORMATION 
ON NEARLY 
900 TERMINALS 
MADE BY 
MORE THAN 
200 COMPANIES 
WORLDWIDE 

•FEATURES 
• APPLICATIONS 
• PRICES 
• SPECIFICATIONS 

r----------------------, 
Please enter my one-year subscription to COMPUTER TERMINALS 
REVIEW, including two updating revisions a year, plus free, unlimited 
telephone consultations for $175 in North America and $200 overseas. 

D Bill me D Bill my company D Check enclosed 
Purchase Order# ____ (must be included if billed later) 

Name ______ Title _____ _ 

Company ____________ _ 

Address ____________ _ 

City ________ State __ Z1p __ 

Tel. ( ,_ ____ Date _____ _ 

Signature ____________ _ 
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TECHNICAL COMPUTER SYSTEM. The 
HP1 oo Performance/45 Incorporates an 
F-Series CPU, 512K to 1.aM bytes of 
fault-control main memory, 19.6M to 960M 
bytes of disk storage, a graphics terminal, a 
FORTRAN 4X compiler, EDIT/1 000 screen­
editing software and the ACCEL/1 ooo 
program-profiler and microprogram­
development package. All system configura­
tions also include at least 2S6K bytes of main 
memory, plus one of the following : a 
PASCAU1000 compiler, an IMAGE/1 000 data 
base management package, DATACAP/1 ooo 
factory data-collection software, an RTE-IVB 
multi-user real-time operating system, an 
HPIB fiber-optic link or an L-Series CPU with 
distributed-intelligence architecture. Price is 
$64,000. Hewlett-Packard Co., Palo Alto, 
Calif. Circle No 201 

MICROCOMPUTER SYSTEM. The model 
6300 multi-user computer system consists of 
as many as 1 28 user consoles and a service 
processor, which routes communications 
from the user processors to a shared disk 
data base and a system printer. Each console 
and the service processor includes its own 
zao CPU, 64K bytes of RAM and 1/0 and runs 
on its own CP/M 2.2 disk operating system, 
ensuring that response time will not 
deteriorate as consoles are added to the 
system. Communication between user and 
service CPUs is via a special 10-bit channel. 
The model 6300 comes with two a-in . 
double-density floppy-disk drives, and as 
much as 1 28M bytes of optional hard-disk 
storage is available. Price is $S19S in 
single-unit quantities. OSM Computer Corp., 
Santa Clara, Calif. Circle No 202 

LSl-11-BASED DESK-TOP COMPUTER. 
Based on Digital Equipment Corp.'s LS1-11 
microcomputer, the Ro-11c computer system 
includes a dual-drive, double-sided, double­
density minifloppy subsystem providing 700K 
bytes of storage, as much as 2S6K bytes of 
RAM, four serial 1/0 ports and a switching 
power supply in a 121h- x a1h- x 16~-in . 

enclosure. A Winchester-disk drive, a 
magnetic-tape drive, paper-tape equipment, 
punched-card hardware and printers are also 
available. An RD-11 c with 64K bytes of RAM, 
four serial ports and floppies costs $69SO. 
RDA, Inc., Beltsville, Md. Circle No 203 

32-LANGUAGE WORD-PROCESSING 
SYSTEM. The ML-32 and the color CML-32 
word-processing systems enable users to 
select via soft keys from among 32 languages 
and to display these languages simultaneous­
ly on a CRT. The systems, which are designed 
to interface with any host computer system, 
can perform full graphics in color or black and 
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white. The screen displays 34 so-character 
lines on a high-resolution raster display, and 
the keyboard includes ao programmable 
function keys. Telecommunications Is via 
RS232, GPIB and IBM 3270 ports. Price is 
$17,soo for the ML-32, $26,000 for the 
CML-32. Computer Systems Consultants, 
Inc., Chelmsford, Mass. Circle No 204 

COMPUTER-AIDED DRAFTING SYSTEM. 
The COMDRAW 1v two-dimensional computer­
aided drafting system eliminates repetitive 
drawing tasks, reduces errors and provides 
convenient standardized formats. Users can 
construct circles, arcs, ellipses, splines, 
rectangles and polygons. Individual lines and 
text can be erased selectively, without waiting 
for the drawing to be redisplayed. Included 
are a minicomputer with a moving-head disk 
drive, a soo-line graphics video-display 
system , an alphanumeric video-display 
terminal and keyboard and a 1 2 - x 1 2-in. 
resolution digitizer for graphics input. Price is 
less than $60,000, including a perpetual 
license for the MDSI COMDRAW 1v applications 
software. Manufacturing Data Systems, 
Inc., Ann Arbor, Mich. Circle No 205 

PDP11 /23 SYSTEM WITH TIMESHARING. 
The 001 o and 0020 systems, based on the 
DEC PDP11 /23, include the RSTS/E time­
sharing operating system, which supports 
concurrent, interactive and batch processing, 
BASIC-plus, BASIC-plus II , COBOL, FORTRAN, 
Pascal, APL, RPGll, PU1, assembler and other 
programming languages, as many as 63 
independent user jobs and connections to 
1 27 terminals. A basic configuration includes 
192K bytes of MOS memory, a four-port 
multiplexor, two removable-disk drives, 
BASIC-plus and the ODMS data-management 
system with report generator. The 001 o with 
two SM-byte RL01 disk drives costs $33, 1 oo; 
the 0020 with two 1 OM-byte RL02 disk drives 
costs $36,900. Quodata Corp., Hartford. 
Conn. Circle No 206 

GRAPHICS SYSTEM. The WHIZZARD 7290 
dual-output computer graphics system, 
intended for computer-aided design and 
manufacturing applications, combines sup­
port for both vector-refresh and color-raster 
displays on a single controller. Based on the 

WHIZZARD 7200 Graphics Engine, which 
comprises a host-computer interface, a 
graphics processor, vector memory and 
optional two- and three-dimensional transfor­
mation modules, the WHIZZARD 7290 can be 
interfaced to a variety of minicomputers and 
mainframes. Dual multldirectional buses are 
integral to the 7290's architecture, and data 
transfers for vector calculations and refresh 
are handled by a 32-bit, tri-state graphics bus. 
Each vector memory module contains 1 6K 
words of 32-bit RAM and can accept 2K 32-bit 
words of PROM. Price is approximately 
$3S,ooo. Megatek Corp., San Diego, Calif. 

Circle No 207 

DESK-TOP PROCESSOR FOR FINANCIAL 
DATA. The model 7S30 desk-top processor 
helps banks and businesses reduce the 
number of paper checks written and 
processed and reduces use of courier 
services required to transport magnetic tapes 
of financial data between businesses, banks 
and the Federal Reserve-operated ACH 
(automated clearing house) communication 
network. The 7S30 can receive or transmit 
data without an operator and can be 
automatically dialed up by another system. 
The system also aids in detecting and 
correcting data errors and can operate as a 
sophisticated data-entry device, a general­
purpose processor or a media-conversion 
system. A typical 7S30 system, including 
processor, keyboard , CRT, cassette-tape unit, 
magnetic-tape drive and communications 
adaptor, costs approximately $16,ooo. NCR 
Corp., Dayton, Ohio. Circle No 208 

ENTRY-LEVEL BUSINESS SYSTEM. The 
SYSTEM so business system is geared to 
first-time computer users, or companies that 
have been using accounting or ledger-card 
billing machines. It includes a NOVA­
compatible minicomputer with 64K bytes of 
memory; a 1 OM-byte removable-cartridge 
hard-disk drive; a 24-line CRT; and a 
bidirectional, 1 so-cps, 132-column matrix 
printer. The SYSTEM so runs all applications 
developed for the SYSTEM 200, 300, 400 and 
other IRIS-based computer systems. Available 
applications software includes medical/ 
dental, a business-management system for 
parts distributors, CPAS and attorneys and a 
BOMP/MRP system for manufacturers. Price is 
$14,SOO. Mlcrotech Business Systems, 
Inc., Costa Mesa, Calif. Circle No 209 
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EXORciser* I & 11 
MEMORIES 

MM-68000 

MM-6800/16 

MM-680051 

$600 

64KB DYNAMIC - 2MHZ 
* Hidden or Cycle Stealing Refresh Switch 

Selectable 
* Even Parity with Jumper Selectable to NMI, 

to Parity Error or to DSB 
* Selectable in 4K Increments on either UVA 

or VXA Controls 
* Write Protect Control in SK Byte Increments 

$849 
16KB CORE - 1 MHZ 

* Non-Volatile - No Back-up Battery 
* Power Monitor for Data Retention 
* Write Protect in 2K Blocks 
* Module Select In 4K Increments 
* No Walt States or Refresh Delay 

$650 

32KB STATIC - 1MHZ 
* Single +5V Supply 
* Even Parity with Jumper Selectable to NMI, 

to Parity Error or to IRQ 
* Module Select in 4K Block Increments 
* Software Write-Protect in BK Bytes from 

Terminal 

MODEL PRICE SPEED POWER SIZE 

MM-680051 $850.00 450nl 18 Welte 32KX9 
MM-68005 $850.00 210nl 8 Welte 32KX9 

Temperature Cycled and Burned-in During Memory Diagnostic 

ONE YEAR WARRANTY ON PARTS AND LABOR 

~aero 
8emory Inc 9436 Irondale Ave. 

Chatsworth, California 91311 
•trademark of Motorola Corporation Telephone: (213) 998-0070 
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ENTRY-LEVEL SYSTEM. The VIP (vector 
intelligent partner) entry-level computer 
system, which performs word-processing and 
list-management functions can be upgraded 
to one of the vendor's higher-level systems by 
adding disk capacity. The VIP includes a 
Vector 3 integrated video console with built-in 
s-1 oo electronics and a separately housed 
315K-byte minifloppy-disk drive. As many as 
three more such drives can be added, or they 
can be replaced by a single 2M-byte diskette 
or 30M-byte Winchester drive. Price is $3695. 
Vector Graphic, Inc., Westlake Village, Calif. 

Clrcle No 210 

LSl-11/23 COMPUTER. The Disk System 
11 x computer system includes a DEC 
LSl-11 /23 CPU, 128K bytes of RAM, four 
RS232C serial ports and as much as 2M bytes 
of floppy-disk storage in a single 1 o1h-in. 
tabletop enclosure. Storage can be expanded 
by adding a 26.4M-byte 14-in. Winchester 
drive. Disk System 11 x is compatible with the 
RT-11 and Rsx-11 M operating systems, and 
its dual-headed floppy drives are said to 
provide twice as much storage and 40 
percent faster disk access compared to DEC 
single-headed floppy-disk drives. The system 
includes extensive test and diagnostic 
support. Prices start at $7400. Scientific 
Micro Systems, Inc., Mountain View, Calif. 

Clrcle No 211 

MULTIPROCESSOR. The Discovery Multi­
processor, a multi-user microcomputer 
system based on the s-1 oo bus, includes 
independent z00/0000 CPUs and as much as 
64K bytes of memory for each user. A service 
processor running the vendor's distributed­
processing operating system (DPOS) manag­
es system disks and printers and communi­
cates with as many as 1 oo user processors. 
Users can concurrently update the same file 
record without encountering the problems of 
"i nterleaved update" or "fatal embrace 
sequences." The system is intended for 
business applications that require simultane­
ous access and update of company records 
by different departments. Price including a 
32K-byte service processor, two 64K-byte 
user processors, dual floppy-disk drives and 
two CRT terminals is less than $12,000; a 
26M-byte Winchester disk is available for 
$4995. Action Computer Enterprise, Inc .. 
Pasadena, Calif. Clrcle No 212 
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I In reseanh 
Apple personal computer 
systems help you collect, store 
and analyze data as fast as you 
can load a disk and execute a 
program. Because more than 
100 companies offer software 
for Apple, you have the largest 
program library for manipulating 
your data in the personal 
computing world. Need special 
programs? Use any of Apple's 
development languages - BASIC, 
FORTRAN, Pascal. 

I In engineering 
Apple personal computer systems 
let you define models, 
make trade-offs 
and refine proto­
types. Want to 
study cause and 
effect of several 
variables? Apple 
computes new 
results instantly 
and displays them 
in colorful, easy-to-
read graphs, charts or plots on a 
video monitor. 

I In production 
management 
Apple personal computer systems 
make it easy to gather data, 
analyze productivity, measure 
yields and facilitate all phases 
of production control. Want to 
speed up repetitive tasks? 

Apple II Apple Ill 

Rely on Apple's word 
processing capabilities 
to write, edit and print 
your reports. 

Maximum Memory Size 64K bytes 128 bytes 
80 column Screen Dl1pl1y 40 column 

(80 column with 
peripheral card) 

24 Lines 
Upper Case 

24 Lines 
Upper Case/Lower Case 

Screen Resolution (B&W) 280x192 560x192 

Screen Resolution (Color) 140x192 (6 colors) 280x192 (16colors) 

Apples grow 
with you. 

Whichever system you 
pick, Apple never locks 
you into a single con­
figuration. You can 
use up to four or eight 

Keyboard 
Numeric Key Pad 
Input/Output 

Disk Drives 

Languages 

Fixed 
Accessory 
8 expansion slots 

Add-on one to six 
drives 

BASIC 
Fortran 77 
Pascal 
Assembly 
Pilot 

Programmable 
Built-in 
4 expansion slots 
plus built-in: 
disk interface 
RS-232 interface 
Silentype'" printer interface 
clock/calendar 
One drive built-in , plus 
interface to support 
three more drives 
Enhanced BASIC 
Fortran 77 
Pascal 
Assembly 

I/O aCCeSSOry expansion Typical Configuration 
Pricing 

CPU, 48K RAM, single 
disk drive, B&W 
Monitor (9"), 
Silentype'" printer, 

CPU, 96K RAM, integrated 
disk drive , B&W Monitor 
(12"), Silentype'" slots to add an IEEE bus, 

and BASIC. $2875.00' 
printer, SOS, Enhanced 
BASIC. $4865.00' Apple's Silentype" printer, ·suggested retail price. 

a modem or a graphics ~~~~§~~~§~~~~~ 
tablet. Add memory up to 64K 
bytes or 128K bytes. Add up 

to four or six 
51/ 4" disk drives 
without adding 
any overhead. 

For support, 
service and the best 
extended warranty 
in the industry -

Apple is the answer. 
If you have any other 

questions about why Apple is the 
pick for professionals in engi­
neering, see your 
nearest 
Apple 
computer 
dealer or 

call 800-538-9696. In California, 
800-662-9238. Or write: Apple 
Computer, 10260 Bandley Drive, 

I_ Cupertino, CA 95014. 

~---· 
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The new smart terminal 
for savvy OEM's/systems houses. 
Introducing a new block mode, 
editing terminal from Perkin-Elmer 
- the 1245. A terminal smart 
enough to keep people from 
blowing your system. 

Your host computer downloads 
all the needed option and config­
uration details to the 1245. There 
are no switches! All this greatly 

On site and/or de­
pot maintenance 
services for all 
Perkin-Elmer ter­
mlnals are avall­
ble through our 

n service force 
400 people lo­

In 52cltles 
et-to-coast. 

reduces system upsets caused 
by operator-originated errors. 

Your host computer can enable 
just those groups of keys on the 
1245 that are required and lock out 
the rest, preventing operator errors. 

Besides its three self-test pro­
grams, the 1245 can execute 
special OEM test programs 
downloaded into screen memory. 

One 1245 communication mode 
minimizes system response 
time and transmission costs 
by sending only "modified fields." 

Your customers will love the 
1245's exceptionally clear display 
with 9 x 12 resolution. Its tiltable, 
hooded, and etched tube gives 
unsurpassed glare rejection . It of­
fers a full set of video attributes, 

32 line-drawing characters for 
business forms and a 25th status 
line. You can choose a detacha-
ble keyboard with either 12/24 or 
16/32 function keys and a light pen. 

We're a Fortune 500 company 
and a leading supplier of data 
communications terminals. Sales 
offices are located in Atlanta, 
Boston, Chicago, Los Angeles, 
New York, San Francisco, and 
throughout Europe. 

For more information on the 
1245 write: Perkin-Elmer, Termi­
nals Division, Flanders, NJ 
07836. Or call toll free (800) 
631-2154. In NJ (201) 584-1400. 

PERKIN-ELMER 

CIRCLE NO. 93 ON INQUIRY CARD 
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memories 

NOVA PCM. The MKB01 B add-in memory 
card for the Data General NOVA 4 computer 
has both on-board error correction and an 
eight-LED error log for on-board RAM-level 
troubleshooting . The 15- x 15- x 0.56-in. 
board has a capacity of 12BK 1 s- or 21 -bit 
words, a write-access time of 200 nsec. and a 
read cycle of 400 nsec. It uses four-way 
interleaved timing compatible with the NOVA 
4/X or 4/S and can be used alone or with other 
memory cards in either five- or 1 s-slot 
chassis . Price is $5700 , with OEM , 
educational and government discounts 
available. Mostek Corp., Carrollton, Texas. 

Circle No 213 

SINGLE-BOARD BUBBLE SYSTEMS. The 
RMS family of single-board bubble-memory 
systems, which include controllers and all 
electronics, comprises four modules with 
capacities ranging from 32K to 256K bytes. 
Designed to interface with the Rockwell AIM 
65 microcomputer and System 65 develop­
ment systems and with the Motorola 
EXORciser and Micromodules, the s- x 93,4-in. 
RMS modules use a 1 oo-kHz field rate and are 
electrically compatible with the 6500 and 
SBOO bus. Host systems communicate with 
the RMS boards via programmed 1/0 at a rate 
determined by the number of RBM256 
256K-bit bubble-memory devices used. For 
the two-device 64K-byte RMS1 22 , the 
average data rate for a block, once it has 
been accessed, is 22K bytes per sec. and the 
maximum data rate is 25K bytes per sec. 
Access time ranges from 20 µ.sec. to 20 
msec., depending on block location . 
Single-unit prices range from $1 BOO for the 
32K-byte RMS121 to $5300 for the 256K-byte 
RMS 142. Rockwell International, Anaheim, 
Calif. Circle No 214 

11170 " SEMI DISK." The Maxiram-11 /70HS, 
a solid-state equivalent of DEC RS04/RS03 
fixed-head disk drives, can be attached 
directly to the cache bus of a PDP-11 /70. The 
system consists of a high-speed controller 
located in one of the RH70 locations in the 
processor plus a 19-in. rack-mount chassis 
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containing 256K to BM bytes of semiconductor 
RAM. The unit can be used as a swapping 
device for program overlay storage, for 
scratch files, for remote user storage and in 
any situation requiring frequent access to 
large blocks of data. Imperial Technolngy, 
Inc., El Segundo, Calif. Circle No 215 

INTEL PCM. The Cl-BOBS single-board 
memory , which plugs directly into the 
backplanes of Multibus-based microcomput­
ers, is available in 32K- to 512K-byte 
capacities . The Cl-BOBS generates and 
checks even parity with selectable interrupt 
on parity error, uses on-board refresh control 
logic, has a data-access time of 250 nsec. 
and a cycle time of 375 nsec. and is 
addressable in 1 SK-byte increments to as 
much as 1 SM bytes. The board measures 6% 
x 12 in . and consumes less than BW of 
power. In single quantities, price is $1500 for 
a 12BK x 9-bit board and $B700 for a 512K x 
9-bit board . Chrislln Industries, Inc., 
Westlake Village, Calif. Circle No 216 

PLOTTER MEMORY EXPANSION. The 
expanded memory option for the vendor's 
model 4662 interactive dig ital plotter 
increases plotter efficiency as much as four 
times by reducing the CPU time required for 
data transfer. The enlarged buffer provides a 
memory capacity of as much as BK bytes, 
compared to 2K bytes for the standard plotter. 
The option is available either factory-installed 
for $495 or as a kit for field installation for 
$575 . Tektronix, Inc., Beaverton , Ore. 

Circle No 217 

S-100 BOARDS. The Superam 4-Z family of 
s-1 oo boards provides 64K bytes of dynamic 
RAM for ZBOA, BOBOA and BOB5 processors. All 
Superam 4-Z boards are organized in four 
blocks of 1 SK bytes, each of which can be 
enabled or disabled via simple switch 
settings. The Superam 4-z B includes bank 
selection , which is made on 1 SK-byte 
boundaries, and the Superam 4-Z BP adds a 
parity-bit option for error detection. Operating 
speed is 4 MHZ with no wait states, memory 
access time is 220 nsec., and cycle time is 
400 nsec. Single-board price is $750 for the 
Superam 4-Z, $BOO for the 4-z B and $B50 for 
the 4-Z BP. Pllceon, Inc., San Jose, Calif. 

Circle No 218 

EXPANDING 
YOUR 

DEC PDP/11 SYSTEM? 
• 50% more data storage. 
• 50% increased data transfer rate. and 
• 20% faster seek times! 
• 1s software transparent to all DEC Operating 

Systems. D1agnost1Cs. and Dnvers. 
• 1s fully media compatible 
• 1s 11/70 Cachebus. Unibus. or 0-bus compatible 

Our subsystems are industry proven. high quality 
CDC. disc drives and Emulex controllers. Also offered are 
high performance, reliable magnet ic tape subsystems. 
DZ 11 's, DH 11 's, high speed MOS memories, printers, and 
other hardware_ Call or wnte us for your hardware 
requirements. 

• DEC. PDP/I I are registered trademarks of 
Digital Equipment Corporation. 

COMPARE OUR PRICES 
OUR MODEL 

DM06 (300MB) s 19.950 
DM06/70 (300MBJ S2 l .700 
DM02 (BOMB) s 12,950 
DM03/70 (BOMB) s 14,700 
DM-300 (300MB) s 12,950 
DM-80 (BOMB) s 7,950 
DM-77 (1251PSJ s 10,995 
DM-45 (75/PS) s 9,995 

DEC 
RJP06 (200MB) S44,000 
RWP06 (200MBJ S44,000 
RJM02 (BOMB) S24,000 
RWM03 (BOMB) S25,000 
RP06 (200MBJ S34,000 
RM02 (80MBJ s 1 B,000 
TJU77 (1251PS) S2B.OOO 
TJU45 (751PS) S23,000 

Pnncrornx Pnnters 
DMP 300-300LPM fUrnbus controller included/ SS,980 
DMP 600-600LPM fUrnbus controller rncluded) S7,980 

Our systems are expanded or media compatible versK>ns of 
standard DEC RP06/RM02 disc subsystems and 
TU77/TU45 magnetlC tape subsystems These subsystems 
are 100% compauble with all DEC software. diagnostics, 
and drrvers 

ADVANCED---

DIGITAL 
--- PRODUCTS 

7584 Trade St.• SanDiego,CA 92121 

[714] 578-9595 
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components 
BIDIRECTIONAL BUS EXTENDER. Sig­
netics Asynchronous Bidirectional Bus 
Extender and Repeater (SABER) a x 4 can 
physically extend a common bus between 
close-coupled or remote digital data­
processing or communications equipment 
and repeat and retransmit signals without 
signal degradation. The eight-channel device 
can transfer data between as many as eight 
pairs of elements in a system without external 
logic. The a x 41 has a maximum delay time 
of 30 nsec ., is TTL compatible , has 
open-collector outputs and operates from a 
single 5V power source. In a 24-pin plastic 
DIP, the a x 41 SABER costs S25 in quantities 
of 1 oo. Signetics Corp., Sunnyvale, Calif. 

Circle No 219 

3740-COMPATIBLE CONTROLLER CHIP. 
The HD46503/MC6843 IBM 3740-compatible 
floppy-disk controller for microprocessor­
based systems uses 1 o macro-commands to 
control all head movements and read/write 
functions. Features include programmable 
seek and settling times, read/write operation 
on consecutive sectors and both program­
controlled and OMA data transfer modes. The 
HD46503/MC6843 FDC costs $11 .85 in 
quantities of 1 oo. Hitachi America, Ltd., 
Arlington Heights, Ill. Clrcle No 220 

VERTICAL RACKS. The 331 Class is a 
family of full- and half-size racks. The full-size 
racks will hold as many as 13 15.85- x 
14.90-in. wire-wrapping panels or as many as 
26 printed circuit boards on .600-in. centers. 
Optional data bus and 1/0 bus backplanes are 
also available . The 1/0 bus backplane has one 
72-pin 1/0 connector associated with each 
1 oa-pin wire-wrapping connector. Appropriate 
side plates enable mounting in a 19-in. 
cabinet or bench-top enclosure. Prices in 
quantities of one to nine, including connector 
backplanes, is $979.97 for the full-size racks, 
$526.09 for the half-size. Mupac Corp., 
Brockton, Mass. Circle No 221 

176 

MIUAEROSPACE DAS. The MN7140 12-bit 
hybrid data-acquisition system (DAS) , de­
signed for military and aerospace applica­
tions, has an eight-channel input multiplexor, 
a track-and-hold amplifie r, a 12-bit AID 
converter and all the timing and control logic 
necessary to operate the system from a 
single trigger pulse. The MN7140 meets 
MIL-STD-883, Method 5008 . Prices start at 
$309 in quantities of 1 oo. Micro Networks 
Co., Worcester, Mass. Circle No 222 

8-BIT HYBRID AID CONVERTER. The 
ADC-825 a-bit AID converter has a 1 .o-µ.sec. 
conversion lime and six pin-programmable 
input voltage ranges : o to + 5V, o to + 10V, o 
to :t 20V, ± 2.5V, ± 5V and ± 1 ov. A logic input 
switches the converter from unipolar to 
bipolar operation. Output coding is straight 
binary , offset binary or two's complement. 
The converter also has a serial data output, a 
clock output and a status output. Price is $165 
in quantities of one to 24. Datel lntersil, 
Mansfield, Mass. Circle No 223 

SK-BIT PROM. The HM-7681A bipolar PROM 
has a 50-nsec. access time, a 1 024 x a-bit 
format and tri-state outputs. The device 
comes in a 24-pin cerdip package. Prices are 
less than $36 each in quantities of 1 oo or 
more . Harris Corp., Melbourne , Fla. 

Circle No 224 

MIL-SPEC MULTIPLIER-DIVIDER. The 
4213VM/MIL, a four-quadrant analog multiplier 
that can also function as a two-quadrant 
analog divider, meets the requirements of 
MIL-STD-883 Class B. Maximum total error is 
:t 1 percent ; maximum output offset is 50 mv 
and feed-through only 1 oo mv p-p at 25°c . 
The 4213VM/MIL can operate over the full MIL 
temperature range of - 55°C to 1 25°C. Price is 
$45 in quantities of 1 oo. Burr-Brown, 
Tucson, Ariz. Circle No 225 

12-BIT D/A CONVERTER. The MN3348, a 
12-bit voltage-output D/A converter with 
reference and output amplifier, has an 
absolute accuracy error, including all error 
sources and specified without optional gain 
and offset adjustments, of less than ± 0.05 
percent FSA at 25°C and ± 0.1 percent FSA 
from - 55°C to + 125°C. Other features include 
five user-selectable output ranges, an a-µ.sec. 
settling time and 375-mw maximum power 
consumption . Packaged in a 24-pin DIP, the 
MN3348 is available with high-reliability 
screening to method 508 of MIL-STD-883. 
Prices start at $55 in quantities of 1 oo. Micro 
Networks, Co., Worcester, Mass. 

Circle No 226 

MILITARY RAM. The M2118 16K-bit dynamic 
RAM, a MIL-STD-883 Class B device fabricated 
with the vendor's HMOS technology, uses the 
standard 1 6K x 1-bit, 1 6-pin configuration 
and operates on a single + 5v power supply. 
The device's 1 20-nsec. maximum access 
time is guaranteed over a temperature range 
of - 55°C to + 85°C. A 150-nsec. version 
(M211 a-7) is also available. In quantities of 
1 oo, price is $78.35 for the M2118-4, $60.30 
for the M2118-7. Intel Corp., Santa Clara, 
Calif. Circle No 227 

micros 
SINGLE-BOARD COMPUTER. The Am 
96/4116 , a MULTIBUS-compatible single­
board computer based on the Amzaoo2 16-bit 
microprocessor, has two serial and three 
parallel 1/0 ports, five high-speed programma­
ble counter-timers and multiple-mode 
interrupt response capability . On-board 
memory consists of 32K bytes of dual-ported 
RAM, providing 4-MHZ operation with the CPU 
and bus access via an arbitrated second port. 
Also included is SK bytes of PROM space, 
interchangeable with RAM space, to increase 
the effective use of memory while enabling a 
user to control PROM-RAM mapping 
dynamically. Prices start at $2145 in single-unit 
quantities. Advanced Micro Computers, 
Santa Clara, Calif. Clrcle No 228 

CPU BOARD. The model SCB-69 CPU board, 
intended for use as a microcontroller , 
business processor or single-board computer, 
provides 2-MHZ operation, 1 K byte of 
scratchpad RAM, 20-bit address generation to 
handle as much as 1 M byte of main memory 
and space for as much as 20K bytes of 
EPROM. Other features include a field­
programmable logic array (FPLA) to decode 
EPROM addresses, switches to select 2K- or 
4K-byte EPROM and provision for an optional 
9511 /9512 floating-point processor. Prices 
start at $299. Smoke Signal Broadcasting, 
Westlake Village, Calif. Circle No 229 
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WHEN IT COMES TO PURl_NG IT ALLON DISPIAl 
THE ORION·60/54 STANDS ALONE. 

~ 

Magnavox mrnbines the superior 
display and mntrol features of the 
plasma-panel-based Orion-60 ter­
minals with the~ S4 :Micro­
Corr12_uter System 

The result is a stand alone 
graphics system that allows you 
the freedom to develop a wide 
variety of graphics application and 
development programs-while 
maintaining mmplete mntrol 
over program storage, program 
generated data, library routines 
and other facilities. 

The Orion-60 displayterminal 
offers full graphics with floppy­
disc storage, as \\ell as optional 
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rear­
projection func­
tions. It lets you create 
your own displays and enter data 
by simply touching the screen with 
your finger. So you can program 
your own character sets and gen­
erate vectors of any length to 
absolute mordinates. And because 
the Orion-60 is plasma-based, 
you'll get bright, high-mntrast 
images free of jitter or distortion. 

The S4 :Micro-Computer has 
system software with development 

CIRCLE NO. 96 ON INQUIRY CARD 

capabilities that are as 
good or better than those 

found in many larger mm­
puter systems. 

Features include 
CP /M* 8080 sy§tem utilities, 

Fbrtran with 32K RAM, and a 
full range of graphic utility rou­

tines including wmdow, worn, 
sul::rimage rmvement and rotation. 

The Orion-60/S4. 
fur a dermnstration, call or 

write Tyler Hunt at Ma,gnavox 
Display Systems, 2131 South 
Cohseum .Boulevard, FOrt W!yne, 
Indiana 46803, (219) 482-4411. 

~.,:;mmjJ 
*CPI Mis a trademark of Digital Researr:h. 

177 
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interactive terminals 
VOICE TERMINAL. The Total Talk terminal 
converts data into full-word synthetic speech 
for blind people. Based on the HP2621 A 
terminal, it consists of a keyboard, two 
microprocessors, a CRT and a speech 
synthesizer. An operator can listen to all 
transmitted information, a page, a selected 
line or a single word. The terminal can be 
switched from full-word to spelled-speech 
(character-at-a-time) output, enabling any 
word or character to be verified . Speech rate 
(45 to 720 words per min.) , tone and volume 
are adjustable. Price is $5995. A version with 
fewer features , called Speak Easy, costs 
$4000. Maryland Computer Services, Inc., 
Bel Air, Md . Clrcle No 230 

MULTIWINDOW TERMINAL. The HP 2626A 
data-entry CRT terminal, which can divide 
both display memory and screen into as many 
as four independent work areas, has dual 
ports for connection to multiple computers or 
to other RS232C peripherals. Other features 
include lines as wide as 160 columns, 
horizontal scrolling, screen-labeled user­
definable soft keys and an optional integral 
thermal forms-copy printer. The line for the 

four work spaces can be set from 80 to 1 60 
characters , and the total length of different 
work spaces can vary if the total number of 
lines is within the capacity of the terminal. 
Price is $3950, or $51 oo with the integral 
forms-copy printer. Hewlett-Packard Co., 
Palo Alto, Calif. Clrcle No 231 

HAND-HELD RUGGEDIZED CONTROU 
DISPLAY. The HT/20 hand-held control/ 
display device for OEM applications has a 
membrane keyboard for operation in severe 
environments. The unit, which can also be 
panel- or desk-mounted, has a 16-element full 
alphanumeric LED "starburst" display and 
front-mounted shift keys. The entire 1 28 ASCII 
set can be generated and transmitted by the 
24-key front panel. OEM prices begin at less 
than s200. Termlflex Corp., Nashua, N.H. 

Clrcle No 232 

ZOOM DISPLAY TERMINAL. The Ambassa­
dor terminal has a zoom feature that enables 
the display format to be varied from the 
keyboard . The terminal is preset to a 30 x 80 
display format. The zoom capability enables 
an operator to move as many as 60 additional 
lines into the window to view larger areas of 
text and to move 18 or more lines out of the 

window for greater viewing distance . 
Host-defined status areas and data in display 
memory remain unaffected by the zoom. The 
terminal , which implements the ANSI 
X3 .64·1979 standard , has extensive editing 
and formatting capabilities, and full print and 
copy functions . The unit operates at 
keyboard-selectable data rates from 11 o to 
19,200 baud. Self-diagnostics and a data line 
monitor mode are also included. Prices start 
at $1300 in single-unit quantities. Ann Arbor 
Termlnala, Inc., Ann Arbor , Mich. 

Clrcle No 233 

CRT WITH DETACHABLE KEYBOARD. The 
Series 61 o Data-Screen terminals have 
detached keyboards . Other features include 
upper- and lower-case characters, protected 
data fields, forward and backward tab, five 
video attributes, x-v cursor positioning, cursor 
sensing, page or roll-up mode and self-test. 
Baud-rate and parity switches and brightness 
controls are readily accessible. The Series 
61 o measures 16 x 131h x 151h in . and uses 
a 12-in. diagonal P-4 phosphor tube. The 
standard keyboard is 16 x 2% x 63A in. Base 
end-user price is s1090 In single-unit 
quantities. TEC, Inc., Tucson , Ariz . 

Clrcle No 234 

r----------------------: Thecambe)<Coupon --------------, TO: Cambex Corp. 
360 Second Ave. Waltham, MA 02154 I 

I Find out how Cambex add-in memories and semiconductor disks can 
I improve the cost/performance of your LSl-11, PDP- 11 or VAX 

systems. Check the coupon and return it to Cambex . the most 
I complete add-in memory company in the world . Better yet. call for 

I immediate details . 

--------------------------------------~-• I 
I 
I MicroSTOlt-11 
·----------------------------------------• I 
I 
I ExpandaSTOll-11 

(617) aso-6000 I 
Name: 

Title: -----------

Company: ---------

I 
I 
I _____ A_d_dr_e_s_s: ____________________ I 

D industry's first 64K word dual height 
card using 16K RAM technology • 
fully compatible with DEC LSl-11 
family 

I 
I 
I 
I 

--------------· 
D 

ultra high speed semiconductor I 
disk • 'l·M to 4.SM bytes in v.M byte I 
increments • 350 nanosec. access I 
•built-in controller is DEC software 

·---------------------------------------• I 

compatible• available as add-in or I 
add-on I 

~-----------------------

I 
I Super5T01l-11 
·---------------------------------------• I 
I 
I SuperSTOmt-780 
L------------------------· ---·---·- -

D 16K to 128K words per hex board• 
on-board parity and refresh • 
address select switch • 16K block 
substitution • compatible with 
PDP-11s up to model 11/60 

• I 
I 
I 

-----------------------· 
D 

I 
low-cost add-in memory for VAX- I 
11 /780 • v.M bytes per board I 

I 

--------------· 178 CIRCLE NO. 97 ON INQUIRY CARD 
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And, we do mean complete! 
Grinnell systems can include com­
puters, disc drives, terminals and 
software operating systems. Plus a 
FORTRAN software and driver 
package; high resolution TV moni­
tor, camera, and hard copy color 
printer. 

There are also other options to 
meet any special requirement you 
might have. 

Of course, you may already have 
some of the necessary hardware. 

That's why Grinnell systems work 
with standard TV monitors and 
cameras, and why plug-compatible 
interfaces are available for most 
minicomputers. 

We also give you a complete 
product line to choose from: 

GMR 270 Series: 512 x 512 reso­
lution frame buffers and full color 
pipeline image processing systems. 

GMR 260 Series: 1024 x 1024 
resolution frame buffers for grey 

scale, black and white, pseudo 
color and full color. 

GMR 27 Series: High speed, 
modular graphic and image display 
systems. 

GMR 37 Series: Low cost graphic 
display systems. 

So, whether you want to analyze 
images from outer space or monitor 
a process in a plant, Grinnell has 
a complete system that can do it. 
For complete specifications and/or 
a quotation, call or write today. 

GRINNELL SYSTEMS 
2159 Bering Drive, San Jose, California 95131 (408) 263-9920 
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graphics 
1 LASER FILM WRITER. The L-5500 

Laserwriter is a HeNe laser film recorder that 
writes as many as 960 lines of data per min. 
Nominal resolution is 4800 pixels per line with 
pixel placement precise to 2 microns RMS/cm. 
Maximum resolution is 19,200 pixels per line. 
There are 256 steps of gray-scale modulation, 
with each step discrete and repeatable over 
the entire 1 o- x 1 o-in . (25- x 25-cm.) 
standard image format. Data is transferred at 
rates as high as 250,000 pixels per sec. The 
L-5500 Laserwriter costs approximately 
$100,000 built to customer specifications. 
Optronics lnternatlonal, Inc., Chelmsford, 
Mass. Clrcle No 235 

MULTI-IMAGE COLOR CAMERA. The 
model 633 multi-image color camera provides 
photographic hard copy for color computer 
graphics in user-selectable formats with one, 
two, four, six, nine, 12, 16, 25 or 36 images 
per photograph. Image size can be magnified 
to as large as 8- x 1 o- in. or reduced to 
microfiche size. Users can position images at 
any location on the film, rotate them and 

create a wide range of special effects. Control 
from a host computer of all camera 
operations , film types and exposure 
conditions is exercised via an RS232C 
interface. Film formats available are 8- x 
1 o-in . transparencies or Polaroid prints, with 
options for 35-mm. slides, sx-10 Polaroid 
prints, 4- x 5-in. prints and transparencies 
and 16-mm. film . Prices start at $15,750. 
Dunn-Instruments, Inc., San Francisco, 
Calif. Clrcle No 236 

PLOTTING WORK STATION. The model 430 
plotting work station sorts, . rasterizes and 
controls electrostatic plotting from unsorted 
CalComp 921 /925 magnetic tapes (nine­
track, aoo- or 1600-bpi), Versatec-ordered 
vector data and Versatec type 1 raster data 
(blocked or compressed) . The system 
includes 64K bytes of internal memory, a 
24.8M-byte Winchester-disk drive able to 
store plots containing as many as 2 million 
vectors, a CRT display, a dual-density tape 
drive with an embedded formatter and a 
bipolar algorithmic processor for sorting and 
vector-to-raster conversion . The system can 
generate multiple copies, select either of two 
of the vendor's electrostatic plotters and 

select files from disk or tape. Menus simplify 
creation of canned sequences and graphics 
manipulation, such as scaling, expansion or 
reduction , windowing , rotation in 1° incre­
ments and modification of multiple line widths 
and line masks. Price is $48,500. Versatec, 
Santa Clara, Calif. Clrcle No 237 

FLAT FLUORESCENT MATRIX DISPLAY. 
The "itron" (DM256 x 26B) is a 256- x 26-dot 
matrix array, vacuum-fluorescent display 
panel that can display side-to-side scrolled 
messages, expanding or contracting dot­
matrix graphics, symbols , hieroglyphics, 
multisized alphanumerics and varied pattern 
thicknesses and shapes. Each output dot is a 
0.4-mm. square aligned between dots spaced 
on 0.65-mm. centers in both x and v 
directions . The complete panel without 
terminals is 60-mm. wide , 226-mm. long and 
12-mm. thick. Norltake Electronlcs, Inc., 
Torrance, Calif. Clrcle No 238 

What does Rohm and Haas think 
about the BLACK BOX 
Protocol Converter 
modelA/S-1? 
"Our order delivery system, installed in 1972, was 
becoming obsolete; it was becoming more and more 
difficult to service ... parts were becoming scarce, and it 
was a noisy system. We needed to improve it, but we 
didn't want to effect a lot of expensive software changes. 
The BLACK BOX Prott>col Converter made it possible 
to transmit data from our IBM 3033 computer 
to our Texas Instruments Model 820 printers at our 
manufacturing plants across the country. The BLACK 
BOX Protocol Converter handles the bi-synchronous 
protocol and error checking .. .it converts the code from 
EBCIDC to ASCII and it converts the protocol from 
bi-synchronous to asynchronous. We looked at three 
other protocol converters before choosing the BLACK 
BOX Protocol Converter. After a trial run in a test 
environment, we were satisfied that the BLACK BOX 
Model A/S-1 could handle our application. 

The system is working great... we've realized a 
significant improvement in our terminal up-time, which 
has improved our delivery time ... hence we're better 
able to service our customers." 
Walt Haswell 
Manager of Corporate Communications 

Protocol conversion means more than just converting 
codes. It means "total bi-directional communications" 
using the proper code, at the proper data rates, in a 
proper specified format. The BLACK BOX ®Catalog's 
Model A/S-1 Protocol Converter "IS AN" IBM 2770, 
2780, 3780, 2741 , or 3741. Alone, it can communicate 
with a bi-synchronous computer port or terminal and 
maintain system continuity. With an asychronous 
terminal attached to the A/S-1 , it will transmit and 
receive data, maintaining the prescribed bi-sync 
format/protocol. 

For more information on the BLACK BOX Protocol 
Converter, contact: Expandor Incorporated, 400 Sainte 
Claire Plaza, Pittsburgh, Pennsylvania 15241 
412-746-2910 

.A.r~ 81.ACKBOX'CATALOG 
~~~ EXPANDORINCORPORATED 
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At S795; how tough can 
these new Tigers be? 

Introducing the new Paper Tiger TM 

445 with the most rugged printing 
mechanism ever put in a low-cost 
matrix printer. 

The 445 comes with a reliable ballis­
tic-type print head and an advanced 
cartridge ribbon that lasts four times 
longer than many cassette or spool 
ribbons. Two separate heavy duty 
motors drive the print head and 
advance the paper. Plus you get true 
tractor paper feed. 

And the new 445 gives you the per­
formance you expect from the Paper 
Tiger family of printers. You can soft­
ware-select character sizes, print 
80- and 132-column formats, adjust 
paper width and length, even gen­
erate six-part business forms. All at 
unidirectional print speeds to 198 
characters per second. 

Need more stripes? Specify DotPlot™, 
a sophisticated raster graphics option. 

For any low-cost business system, 
CRT hard copy, industrial control 
or scientific application, this is your 
Tiger. The tough new Paper Tiger™ 445 
from IDS. 

The people who invented low-cost 
matrix printing just growled. 

Call TOLL FREE 800-258-1386 (in 
New Hampshire, Alaska and Hawaii, 
call 603-673-9200.) 
Or write: 
Integral Data 
Systems, Inc. 
Milford, New 
Hampshire 
03055. 

t)integral Data Systems, Inc. 

*Single unit U.S. price. Generous OEM discounts available. 
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THE TRUE MULTI-TASKING, 
MULTl·USER 16 BIT MICRO· 

PROCESSOR BASED SYSTEM THAT 
GROWS WITH YOUR BUSINESS 

The Lazor MLX Operating System Features Simultaneous 
Support of up to 16 Users 

* High Level Access * Spooling 
Support * Priority Task 

* Memory Allocation Scheduling 

*Resource 
Management 

Lmor Systems, Inc. 1050 E. Duane Ave .. Sunnyvale. CA 94086 
CIRCLE NO. 147 ON INQUIRY CARD 

(408) 735-1188 
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data entry 

OPTICAL WAND FOR HP-41C CALCULA­
TOR. The HP821 53A optical wand for the 
HP-41 c calculator enables entry of programs 
and data printed on paper in HP bar code. The 

----------------------------------4 wand can read as much as 30 in. of HP bar 
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Now, affordable HEX-Lll 
Multi-processor Hardware 
puts distributed applications 
within easy reach of OEM and 
end-user alike. 

Multi-processor Link 
for LSl-11 's 

Features: 
11 Host, 1 to 6 Satellite CPU's 

I Supports Both OMA & Programmed 1/0 
I Special Register Access Arrangement I Priority 

Interrupts I For PDP-11/03, LSl-11/2, PDP-11/23 

Write Today! Peritek COMPUTER TECHNOLOGY DIVISION 
3014 Lakeshore Ave. Oakland, CA 94610 

corporation (415) 465·9000 
TWX 910 3662029 

CIRCLE NO. 101 ON INQUIRY CARD 

code per sec. , scanning from either left to 
right or right to left. The HP82153A costs 
$125. Hewlett-Packard Co., Palo Alto, Calif. 

Clrcle No 239 

RECEIVING/INSPECTION SYSTEM. The 
System 7080 receiving-inspection system 
consists of a key-to-diskette data collection 
and retrieval terminal with built-in software for 
receiving and Incoming inspection applica­
tions. Optional communications facilities are 
also available. Price is $12,925 . Tab 
Products Co., Palo Alto, Calif. 

Clrcle No 240 

WIRELESS KEYBOARD INPUT FOR 
TRS-SO. The Rx-1 o hand-held, ultrasonic 
remote keyboard for the Radio Shack TRS-80 

can be used as an adjunct to the computer's 
standard keyboard for convenient data entry 
from across the room. The system also 
permits remote control via the AC power lines 
of devices located in a home of office. The 
Rx-1 o system includes all necessary cables 
and interfaces, a cordless controller, a 
command console appliance, control modules 
and a diskette with software for status 
display, security monitoring and scheduling. 
Price is $285. Omni Automation, Atlanta, 
Ga. Clrcle No 241 
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Another winner from Racal-Vadic, Ma. It's the 
world's first DUAL acoustic coupler. 

The compact VA3413 is fully compatible with 
Racal-Vadic's VA3400 and your 103/113 type modems. 
Just think, Ma, a single portable coupler can now 
handle virtually all originate applications for full duplex 
1200 bps and 0 to 300 bps data transmission over the 
dial-up telephone network. 

This is great news for remote terminal users who 
can, if they wish, instantly step up to 1200 bps full 
duplex, using the same 103 type protocol, yet can 
operate at Oto 300 bps as well. It's two couplers in one! 

Great features, too. Under microprocessor 
control, the VA3413 employs a unique scheme for 
automatic detection of the called modem, making it 
unnecessary for the user to have to manually select 

Available from these stocking reps ... 

the VA3400 or 103 mode. The unit also has automatic 
9 or 10 bit character length recognition. 

Where can you obtain the VA3413? Easy, just 
phone the nearest Racal-Vadic stocking rep or for more 
information dial 800-543-3000, OPERATOR 500. 

Your independent thinking son, 

~b.,ft. 
Racal-VadiC Member1ocMA ,...._,,_,,_ 

222 Caspian Drive 
Sunnyvale, CA 94086 
Tel: (408) 744-0810 •TWX: 910-339-9297 

Racal-Vadlc Regional Offlces: West: (408) 744-0810 •East: (301) 459-7430 
Central: (312) 932-9268 •Northeast: (617) 245-8790 •Southwest: (817) 277-2246 

Alabama: (800) 327-6600• Alaska: (907) 344-1141 •Arizona: (602)947-7841 •California: S.F.(408) 727-6491, LA (714) 635-7600, S.D. (714) 578-5760 •Colorado: (303) 779-3600 
Connecticut: (203) 265-0215 •District of Columbia: (301) 622-3535 •Florida: Fort Lauderdale (800) 432-4480, Orlando (305) 423-7615, St. Petersburg (800) 432-4480 •Georgia: 
(800) 327-6600 •Illinois: (312) 255-4820 •Indiana: (317) 846-2591 •Kansas: (913) 362-2366 • Maiyland: (301) 649-6000 •Massachusetts: (617) 245-8900 •Michigan: (313) 
973-1133 •Minnesota: (612) 944-3515 • Mississippi: (800) 432-4480 •Missouri: (314) 821-3742 •Nevada: (800) 422-4591 • New Jersey: North (201) 445-5210, South (609) 
779-0200 • New Mexico: (505) 299-7658 •New York: Binghamton (607) 785-9947, N.Y.C. (212) 695-4269, Rochester (716) 473-5720, Syracuse (315) 437-6666 •North Carolina: 
(800) 327-6600 •Ohio: Cleveland (216) 333-8375, Dayton (513) 859-3040 •Oregon: (503) 224-3145 •Pennsylvania: East (609) 779-0200, West (313) 973-1133 •South Carolina: 
(800) 327-6600 •Tennessee: (615) 269-3726 •Texas: Austin (512) 451-0217, Dallas (214) 231-2573, Houston (713) 688-9971 •Utah: (801) 484-4496 •Virginia: (301) 649-6000 
Washington: (206) 364-8830 •Wisconsin: (414) 547,6637 • Canada: Calgary (403) 243-2202, Montreal (514) 849-9491, Toronto (416) 675-7500, Vancouver (604) 681-8136 
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test equipment 
PROGRAMMABLE DATACOMM TESTER. 
The model 834 programmable datacomm 
tester performs standard bit and block error 
rate tests, as well as the cyclical and 
longitudinal redundancy checks needed to 
cont i rm the accuracy of data transmission. 
The device uses a series of ROM packs 
containing preprogrammed, standard test 
routines for common protocols, synchronous, 
asynchronous or HDLC operation, transmis­
sion speeds as high as 19.2K bps, full- or 
half-duplex operation and ASCII , EBCDIC or 
user-defined codes. Prices start at $3700. 
Tektronix, Inc., Beaverton , Ore . 

Clrcle No 242 

MICROPROCESSOR EXERCISER. The 
model 5001 A microprocessor exerciser runs 
test stimulus programs from its own ROM 
while an HP 5004A logic analyzer takes 
signatures at designated circuit points for 
each stimulus. The device provides 51 
preprogrammed test stimuli for troubleshoot­
ing of ROM, RAM, 1/0, buffers, decoders and 
bus lines, custom test stimulus programs 
stored in external ROMS, single signature 

tests and gating signal outputs for a signal 
analyzer. Prices start at $900 in single-unit 
quantities. Hewlett-Packard Co., Palo Alto, 
Calif. Circle No 243 

64-CHANNEL LOGIC ANALYZER. The 
model 0132 logic analyzer provides 1 o-MHZ 
sampling on as many as 64 channels and 
400-MHZ effective sampling on eight special 
channels. The unit is controlled from a 
fold-down keyboard. Three self-prompting 

menu displays are used to establish trigger, 
sample and display specifications. Eight 
setup procedures can be stored, each with 
eight levels of sequential triggering. The 
model 0132 costs $1 o,ooo to $15,ooo, 
depending on options selected. lntech, Inc., 
Santa Clara, Calif. Clrcle No 244 

MINIATURE DATACOMM TESTER. The 
model 65/60 comprises two pocket-sized 
units: a model 65 miniaturized modem test 
set, able to perform bit error rate tests on 
synchronous and asynchronous EIA data­
communications channels, and a model 60 
"Blue Box" EIA monitor and breakout panel. 
Together, they provide a hand-held, 
battery-powered unit for testing and 
monitoring data-communications systems at 
the RS232/cc1rr v .24 modem-terminal 
interface. The transmitter on the model 65 
continuously generates one of four switch­
selectable data patterns. The receiver section 
generates a true replica of the selected data 
pattern and compares it to the received data 
pattern. Prices start at $850 per single 
transmitter/receiver unit; a battery charger 
costs $20. International Data Sciences, 
Inc., Lincoln, R.I. Circle No 245 

GTCO-pads vs 'mPADS 
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If your industrial application requires reliable high 
performance X-Y digitizing at a low cost, complete 
the following comparison and then give GTCO a call. 

FEATURES DEMl·PADTM DIGI-PAD™ 'OTHER' PAD 
Active Area 
Resolution 
Accuracy 
Operating Principle 
Tablet Warranty 
Tablet Construction 

11 " x 11 " 
0.001" 

±0.005" 

17"x 11 " 
0.001 " 

±0.005" 
Electromagnetic 

Digitizing Sensititivity 
Adjustments 

2 Years 2 Years 
PC Grid with built-in 

electronics 
Thru 1" Thickness 
None None 

Preventive 
Maintenance 
Quality 
Unit Price 
OEM Version 
(100 Qty) 
Micro Option with 
Graphics Firmware 

None None 
Industrial 

$1200 $1685 

$650 $1026 

Yes Yes 
*Additional options include: Power supply, 5 or 16 Button Cursors. 
X-Y Display, Keyboard 

These comparison results are our best sales tool. 
Dollar for dollar, the performance, reliability and 
warranty of GTCO-PADS stand unchallanged in the 
field of low-cost industrial X-Y digitizers. The GTCO 
DEMI-PAD or DIGI-PAD is your best digitizing invest­
ment. 

patented 
with exclusive 

2-year warranty 

Ii) GTCO Cotporation 
1055 First Street, Rockville, MD 20850 
Telephone (301) 279-9550, Telex 898471 

Regional Sales CA (408) 996-8493 
FL (305) 724-2872 

CIRCLE NO. 103 ON INQUIRY CARD 

MINI-MICRO SYSTEMS/November 1980 



THE GRAPHIC SYSTEM DESIGNED 
FOR ONE APPLICATION. YOURSI 
If you need high resolution 
(1280 x 1024) for CAD/CAM ... 
17 million colors and 256 gray 
shades for imaging ... high speed 
line drawing for seismology and 
simulation ... special symbols and 
alphanumerics for process control 
... high speed data transfers for 
command and control ... scrolling 
capability for data logging ... 
and flicker-free viewing ... then 
you've found your system. 

You get all the graphics capabil­
ity you need ... and you don't 
have to buy more than you need ... 

MINI-MICRO SYSTEMS/November 1980 

with Genisco's GCT-3000 raster 
graphic display systems. Only 
GCT-3000 has the unique modu­
lar design which lets you expand 
the capabilities of a basic four 
board system with a variety of 
optional modules, devices and 
software. Create low, medium 
or high resolution, monochrome 
or color, highly interactive or 
display only. Add high speed 
graphics manipulation and sim­
plify applications programming 
with Genisco's package of Fortran­
callable subroutines. No matter 
how simple or state-of-the-art 
your system, you'll get the best 

CIRCLE NO. 104 ON INQUIRY CARD 

price/performance character­
istics available. 

And you get all the advan­
tages of raster scan technology. 

Don't settle for a compromise. 
Call or write for a demonstration 
of Genisco's GCT-3000. We'll show 
you the system we've designed 
for you. Genisco Computers. 
3545 Cadillac Ave., Costa Mesa, 
CA 92626. (714) 556-4916. 
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test equipment 
TAPE-FORMATTER EXERCISER. The 
TFX-500 tape-formatter exerciser provides 15 
sections of test points and LEO indicators for 
all signals from the formatter. It can be 
operated manually to test known problems or 
in a program mode to uncover intermittent 
ones. The 1 o-lb., 17- x 1 o- x 4 114-in . unit can 
test from one to eight linked drives and is 

compatible with all microstreamer-formatter 
interfaced drives and with dual-mode 
embedded formatters from Cipher, Pertee, 
Kennedy, Datum, Perkin-Elmer and others. 
Other features include an attacM case 
housing with a self-contained 5V power 
supply, tester-to-interface cables and a 
manual. Prices start at $995 . Wilson 
Laboratories, Inc. , Orange , Calif . 

Circle No 246 
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DATACOMM TEST SET. The TE620 
lnfotester verifies proper operation of 
synchronous and asynchronous modems and 
time-division , frequency-division and statisti­
cal multiplexors. The compact test unit also 
measures, counts and displays bit, character 
and block error rates , distortion and 
overspeed variations. Other features of the 
RS232-compatible unit include selectable 
speeds from 50 to 10,200 bps and a choice of 
six formats. Prices start at $2495. lnfotron 
Systems Corp., Cherry Hill , N.J. 

Circle No 247 

FLOPPY-DISK TESTER. The 3PX1 58 
double-sided floppy-disk tester accommo­
dates both 51/•- and 8-in. disks. The 8-in. drive 
tests both sides of a floppy disk in parallel, 
while the 5114-in. double-sided drive tests 
consecutively. Other features include optional 
overwrite testing, modulation test on every 
track, peak jitter test, RAM and ROM. The unit 
can be used in automatic reject, automatic 
stop-on-error or continue-on-error operating 
modes. Prices start at $29,490 in single-unit 
quantities. Three Phoenix Company, 
Phoenix, Ariz. Clrcle No 248 

design aids 
SOFTWARE-DEVELOPMENT MODULE. 
The model 81 o software-development 
module adds resident text entry, editing, 
assembly and debug facilities to systems 
based on the vendor's iSBC 8080/8085 
single-board microcomputers . It enables 
software written in 8080/8085 assembly 
language to be developed and debugged 
completely in the target system. After use, the 
module can be removed from the target 
system to develop other products, or it can be 
shipped with the target system to serve as a 
resident programming subsystem and 
memory expansion unit. Price is $1500. Intel 
Corp., Santa Clara, Calif. Clrcle No 249 

STD-BUS DEVELOPMENT SYSTEM. Based 
on the STD-Bus interconnect system, the 
os22 microcomputer development system 
supports 0000, 8085 and Z80 processors. 
The basic DS22 includes dual floppy-disk 
drives , 32K bytes of RAM and full 
assembly-language programming capabili­
ties, including an editor, an assembler, utilities 
and a dynamic debugger. Optional software 
includes macro assemblers, BASIC, FORTRAN, 
Pascal, c and PL/1 . STD-BUS cards can be 
plugged directly into the Ds22, enabling 
software development, hardware debugging 
and system integration to be performed on 
the target system. A basic Ds22 system costs 
$6150. Micro/Sys, Inc., La Canada, Calif. 

Clrcle No 250 
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When It Comes 
To Add-on Memory . •• 

LOBO 
Has It All . 

LOBO DRIVES manufactures a full line of S-100 
computer compatible disk drives. All drives are 

software compatible with most S-100 disk operating 
systems and applications software programs. Only 
LOBO DRIVES offers you the variety and choice of 
floppy and fixed disk drives. Choose from 5'14 and 

8-inch floppies, 5'/• and 8-inch Winchester technology 
fixed disk drives, and several Floppy/Fixed disk 
combinations . Each LOBO DRIVES system is 

thoroughly tested and burned-in and has the famous 
LOBO DRIVES One Year, 100% Parts/Labor 

Warranty. 

MODEL 400 51Ai·INCH FLOPPY 
DISK MEMORY SYSTEM 

A high-speed (298) Msec Access) , high­
reliability (8000 hrs MTBF), low-cost floppy 
disk memory system . It is available in both 
soft and hard sector formats , and a choice 
of single or double density configurations. 

• Up to 220 KBytes Capacity 
• Single/Double Density 
• Soft Sector Format 
• Complete Software Compatibility 

MODEL 800/850 DUAL FLOPPY 
DISK DRIVE MEMORY SYSTEM 

MODEL 1850 DUAL 
FLOPPY/FIXED DISK MEMORY 

SYSTEM 

No more worries about back-up. LOBO 
DRIVES has combined the latest state-of­
the-art Winchester technology with the pro­
ven reliability and dependability of Its Model 
850 8-inch floppy disk drive to bring you the 
ultimate in memory expansion for your 
S-100 computer . The Model 1850 is the 
ideal memory system for small business 
and word processing applications. 

• 5 or 1 o MByte Fixed Disk Capacity 
• 1.6 MByte Floppy Disk Capacity 
• Software Compatibility 
• Sealed Environment 
• Winchester Reliabil ity 
• 70 Msec Average Access Time 

MODEL 950 DUAL 
FLOPPY/FIXED DISK MEMORY 

SYSTEM 

All the advantages of Winchester 
technology fixed disk memory: large 
capacity (6.38 MBytes), high speed (170 
Msec avg. access time) , and extended 
reliability , combined with the convenience 
of a built-in floppy disk back-up in one 
cabinet. Only LOBO can bring you the 
storage capacity of 16 mini-floppies at a 
fraction of the price . 

• The Storage Capacity of 16 Mini-
Floppies 

• Built-in Back-up 
• 170 Msec Access (Avg) 
• Software Compatibility LOBO DRIVES offers you a choice of 

single-sided, single or double density 
(Model 800) or double-sided, single or 
double density (Model 850) dual 8-inch 
memory subsystems. Each system comes 
complete with chassis and power supply, 
cables , controller and interface. 

See your nearest dealer, call , or write for the complete LOBO DRIVES story ... 
find out just how competitively priced a quality drive can be. 

• Compatible with Most S-100 DOS 
Systems 

• Up to 3.2 MByte Capacity 

MINI-MICRO SYSTEMS/ November 1980 
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935 Camino Del Sur 
Goleta, Cali fornia 93017 
(805) 685-4546 
Telex: 658 482 
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data acquisition 

DATA ACQUISITION MODULE. This 1 2-bit 
data-acquisition module (DAM) accepts 16 
single-ended or eight differential input 
channels. The DT5712's gain can be fixed by 
a resistor over a one to 1 ooo range with 
corresponding throughput rates of 40 kHz and 
3.B kHz, respectively. With no gain, the input 
range spans ± 1 o mv, and relative accuracy is 
±'h LSB. The DT5712 also comes in two 
versions with computer-controlled gains. A 
basic DT5712 costs $275. A high-level 
programmable gain (eight maximum) option is 
an additional $50 . A low-level (5000 
maximum) option, $1 oo. Data Translation, 
Inc., Natick, Mass. Circle No 251 

Hi-BIT DIA CONVERTER. The DAC73 16-bit 
digital-to-analog converter produces voltage 
or current output signals accurate within 
± 0.00075 percent of full-scale range. The 2 x 
4 x o.4-in package includes a ceramic hybrid 
1c containing critical components ; potentio­
meters for gain, offset and linearity calibration; 
an output amplifier; and an input storage 
register. No external components are needed 
to achieve 16-bit accuracy. The DAC73 costs 
$228 in 1 co-unit quantities. Burr-Brown, 
Tucson, Ariz. Circle No 252 

REMOTE 1/0 SYSTEM FOR Tl MINICOM­
PUTERS. The IS990 remote 1/0 system 
consists of a processor module, BK-byte RAM, 
operating and communications software in 
EPROM and a choice of analog 1/0 modules. 
The industrial HDLC communications package 
enables the IS990 and other Texas 
Instruments DS990 minicomputer systems to 
communicate via shielded twisted-pair 
cables. Together, the two products enable a 
user to configure multidropped factory data 
collection networks consisting of a host 
minicomputer system and as many as 32 
satellite systems located as far as 9800 ft. 

from the host. A basic IS990 system 
consisting of a processor, three 1/0 modules, a 
four-slot chassis, a power supply, termination 
panels and cables costs $3775. The HDLC 
communications package sells for $1300 to 
$2500, depending on the storage media 
selected by the customer. Texas Instru­
ments Inc., Houston, Texas. Circle No 253 

interfaces 
and controllers 
PARALLEL 110 INTERFACE. The DRV11 
general-purpose parallel 1/0 port for the DEC 
Ls1-11 a-Bus has switch-selectable device 
and vector-interrupt addresses. Other 
features include individual 1 6-bit input and 
output connectors with appropriate hand· 
shaking logic for ease of interface. Input lines 
are diode clamped , output lines are latched, 
and all inputs and outputs are TTL- or 
DTL-compatible. Maximum rate for program­
controlled data transfers is 40K words per sec. 
The DRv11 costs $250 in single-unit 
quantities, $162.50 in quantities of 1 oo . 
General Robotics Corp., Hartford, Wis. 

Circle No 254 

PRINTRONIX LOVES W 
Just plug right Into my Logic A card slot, and within seconds 

we can make beautiful compressed printing together -
with no reduction in my printing speed: 

16 cpl: cozily squeezing 132 characters into an 8-inch line 
while economizing paper by 40% 

13 cpl: or snuggling down Into a comfortable 10-inch line 
to present the full 132-character format on 
an 11 " x B'h'' sheet for 30% paper savings. 

10 cpl: And you can switch back and forth from 
standard ASCII to 13 cpl or 16 cpl under 

operator or software control. Plus - your 
special switch-selectable self-test 

function can check me out 
without being dis­

You can bring 
LAX love to your 
printer by 
contacting your 
Printronix/ TRILOG 
distributor or calling 
TR/LOG direct at 
(714 ) 549 -4079. 

connected from my 
computer­

thanks, I need thatl 
Lovingly, 

Your P150, P300 
or P600 
Printer! 
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The Prime system 
builder's kit. 

Just add your software 
and sell. 

Our small, 32 bit, 50 Series com­
puters come packed with everything 
you need, including the same in­
depth support and system installation 
that we provide with our most power­
ful systems. All you have to do is add 
your own application software. 

We offer the Prime 150 and 450 
in minimum quantities of five, with 
an unusually aggressive discount 
schedule. Our delivery time is one of 
the fastest in the industry. 

And as part of the package, you get 

our large-system performance: up to 
32 million bytes of virtual memory for 
each of up to 32 simultaneous users; 
our PRIMOS operating system that 
supports extensive communications 
and networking; and a wide range of 
industry-standard languages like 
COB6L, Pascal, PL/1 and FORTRAN. 

So when you need a powerful 32 
bit system, get in touch with the com­
pany that gives you a lot more than 
just hardware. Write Prime Computer, 
Prime Park MS 15-60, Natick, MA 
01760. In Europe: Prime Europe, 6 
Lampton Road, Hounslow, Middlesex 
TW3 ljl, England. Tel. 01-570-8555. 

PRIME 
Computer 
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Price/Performance Breakthrough! 

Mauro MP·250 Proac 

The $695 pen plotter that gives 
professional accuracy with 

superb line quality! 
Mauro's design innovations make it possible 
to produce a high quality, low cost plotter 
that out-performs every other plotter of 
comparable price on the market today. In 
fact , its line quality matches that of plotters 
costing $2,000 or more. 

Proac draws with .005" / step resolution 
and ± 0.50Jo @ 17'' degree of accuracy at 
speeds of 2.5" per second or higher. A 
unique multi-point paper drive helps achieve 
this level of accuracy, making Proac suitable 
for a wide variety of applications for which 
Mauro is developing supportive software. 
Programs currently available include: fl} 
Complete 2D and perspective plotting, in­
cluding ASCII and curve generation which 
are available as relative linking libraries (L80) 
for Microsoft compatible software products, 
Fortran-80, Cobol-80, Compiler Basic, and 
Macro-80 in CP/ M compatible files on 8" 
IBM-3740 or 5 V. " Northstar formatted 
disks. /2} Apple II UCSD Pascal implemen­
tation of Turtle Graphics including full 128 
ASCII character set; Pascal subroutines are 
Fortran compatible. /3} Complete scientific 
and business data graphing package for Ap­
ple II . Includes data editor, Hi Res screen 
preview, Axis tic marks, labeling and scaling, 
data overlays, names and comments, point, 
line, bar, and pie graphs, 128 ASCII charac­
ter set, data file handling. /4} Schematic 
drawing system for TRS-80. Has two font 
system: .15" grid for B size, and . l " for A 
size drawings . Comes complete with 
predefined symbols for standard logic, linear 
devices, passive and active components, con­
nectors, and 128 ASCII character set. System 
is menu driven with placement of symbols 
and interconnectors done under cursor con­
trol on the screen before plotting. Other soft­
ware is in development and will be available 
upon completion. 

Proac comes with full vector driving 
software for 8080, 6502, and 6800 based com­
puters. Interfaces are available for Apple, 
TRS-80 and PET. With the addition of an 
"intelligent" serial interface, Proac becomes 
compatible with any computer. 

Contact Mauro Engineering about com­
plete information and specifications for MP-
250 Proac and available software. 

MAURO EHGIHEERIHG 
Rt. 1, Box 133, Mount Shasta, CA 96067 

Telephone 916 926-4406 
CIRCLE NO. 110 ON INQUIRY CARD 
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power supplies 

DIGITALLY PROGRAMMABLE SWITCHER. 
The PM 2497 switching power supply­
available in 2oow to 750W versions-is 
digitally programmable when used with an 
RS232-compatible interface option. It can also 
be configured to accept an a-bit parallel 
signal, enabling connection to most 
minicomputers and microcomputers. The 
supply can be programmed in 256 discrete 
steps of the rated output voltage. A tracking 
power-good signal option is available that 
indicates when the output is within ± 4 percent 
of the selected voltage. A constant-current 
version is also available. The unit operates 
over an input range of 92 to 138 voe or 184 to 
250 voe. A 750W unit costs $670. Pioneer 
Magnetics, Inc., Santa Monica, Calif . 

Clrcle No 255 

ISOLATION TRANSFORMERS. These 
extreme isolation transformers provide as 
much as 1 60 de of common-mode noise 
rejection. The devices have an effective 
coupling capacitance of 0.1 femtofarad 
(0.0001 pF) between windings. Models are 
available with 1, 2.5 and 5 KVA ratings. Prices 
begin at less than s200. Xentek, Inc., San 
Marcos, Calif. Circle No 256 

400W SWITCHING POWER SUPPLIES. The 
EPS1 901' 2 and 3 and the EPS1 901 F, 2F and 
3F are 400W switching power supplies. The 
F-Series units have built-in electromagnetic 
interference (EMI) filters designed to meet the 
requirements of the new VOE 0871 /6.78 curve 
A specification. A front-mounted terminal 
block allows the addition of the EMI filter 
without increasing case dimensions. Prices 
range from $450 for an EPS1901 single-output 
supply to $630 for an EPS 1 903F triple-output 
supply with filter. Motorola Semiconductor 
Products, Inc., Phoenix, Ariz. Clrcle No 257 

AUTORANGING SWITCHER. The HP 6024A 
autoranging switch-mode power supply 
provides maximum output power over a wide, 
continuous range of voltage and current 
combinations without requiring manual 
selection of the proper output range. Other 

features include mode and status indicators, 
adjustable overvoltage protection, two 
1 o-turn potentiometers for high-resolution 
control, amplified current-monitor terminals 
and voltage and current meters. A barrier strip 
at the back of the supply provides the 
necessary terminals for current monitoring, 
remote programming and remote sensing. 
The 6024A costs $895. Hewlett Packard Co., 
Palo Alto, Calif. Circle No 258 

SWITCH-MODE REGULATED DC/DC CON· 
VERTER. The UM and UMC series of 
switch-mode regulated oc/oc converters 
have input ranges of 9 to 1 e voe, 1 e to 36 voe 
and 35 to 10 voe and can withstand e-msec. 
surges of 25V, 40V and 1 oov, respectively, 
before converter shutdown. Ali units have 
input filters that hold reflected ripple to 40 mA 
peak to peak. The converters have single 
outputs of 5, 1 2 or 1 5 voe at eoo mA to 3A. 
Prices start at $99.95 in single-unit quantities, 
with OEM discounts available. Semiconduc­
tor Circuits, Inc., Haverhill , Mass. 

Clrcle No 259 

30-WATT SWITCHING SUPPLY. The 1 030 
series of switching power supplies provide 6A 
outputs adjustable from 4.5 to 5.5 voe. Full 
rated output is maintained over an ambient 
temperature range of 0° to 50°C, with a 2 
percent derating to 11 °c. The power supply 
input has pin-strappable voltage ranges of 
either 85 to 130 VAC or 170 to 260 VAC at 47 to 
470 Hz. An RFI input line filter is standard. 
Model 1030-A (Pc board) costs $74; model 
1030-B (open frame) costs $79; and model 
1030-c (enclosed unit) costs $83. Power 
General, Canton, Mass. Circle No 260 

DUAL-OUTPUT SUPPLY FOR MICROS. 
The UPS14 dual-output power supply for 
microprocessors provides 6W on both 
outputs. Voltages can range from 5V to 1 5V at 
o.eA to 0.25A. The unit is an open-frame 
supply with both outputs totally isolated for 
positive and negative operation. It is fully 
rated to 55°C and is supplied with a dual 
115/230 VAC input. Price is $31 in quantities of 
250. Elpac Power Systems, Santa Ana, 
Calif. Circle No 261 

POWER-LINE FILTERS. These RFI power­
line filters, designed for use with instrumenta­
tion , communications equipment, industrial 
controls, computers and peripherals , are 
available in 2A and 6A configurations. Both 
filters have integral CEE-22 connectors and 
provide at least 40 de of attenuation from 1 to 
1 oo MHZ. Price is $17 .22 in quantities of one 
to 99. Panel Components Corp., Santa 
Rosa, Calif. Circle No 262 
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Wir sprechen 
viele 
Sprachen. 
(We speak many languages) 

Over 15,000 Ontel intelligent 
systems are used worldwide 
with many languages­
English , Italian, German, 
French , Spanish and Hebrew. 
Our software languages 
inc lude-PASCAL, BASIC, 
FORTRAN and OP/L. Ontel pro­
vides everything for success­
fu l OEM installations ... data 
processing ... word process­
ing ... communications ... 
de livery . .. customer support 
... operating systems. And 
certainly not least-highly 
attractive pricing . Contact me 
today. You 'll find we speak 
your language. 

Edward J. Heinze 
Vice President Marketing 
Ontel Corporation 
250 Crossways Park Drive 
Woodbury, NY 11797 
(516) 364-2121 
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Rent an Intel lntellet" 
system 
and good things 

develop. 

Thousands of other 
products, too. 

Rental Electronics, Inc. 
(800) 227-8409 

In California (213) 993-7368, (415) 968-8845 or (714) 879-0561 
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Brownouts, blackouts, AC power to the load 
line transients, utility in- without interruption by 
terruptions, lightning . . . Pax/ER drawing its energy from 
the list goes on, and on, the battery. 
and on. When the power out-

PCMler prob- PROBLEMS 7 age is corrected, 
lems as subtle the rectifier/ 
as a line disruption • charger within 
measured in microseconds or as NO the UPS will resume powering the 
blatant as a total blackou.t are inverter and return the battery to 
capable of playing havoc with your its fully-charged condition . 

computer system. PROBLEM I The Clary UPS 
Power problems ... protecting com-

won 't get you down • puter systems with 
if you have a Clary UPS available in 
UPS. Its the ultimate ratings from 750 VA 
solution to power problems. to 15 KVA. For dP.tailsand 
Simply stated, the ClaryUPS the U.S. Dept. of Commerce 
stands between your computer Report on computer power 
system and its source of problems call or write. 
utility power. <S 

II is a solid-state elec-
tronic system that provides CLARY 
a continuous source of pre· 
cise AC power that will not 
be interrupted by these 
power problems. 

In the event of a utility 
failure , the inverter within 
the UPS continues to supply 

CLARY CORPORATION 
JZO W. CLARY AVE. 

SAN GABRIEL, CA 91776 
(Z1 JJ 287·6111 

TWX 910·589-JJ69 

THE CLARY UPS 
CIRCLE NO. 113 ON INQUIRY CARD 
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power supplies 
BIDIRECTIONAL FILTER. The COMTRANS 
TM series of bidirectional power-line filters 
suppress both self-generated and external 
RFl/EMI and protect against induced lightning 
effects and inductive-load switching tran­
sients. The design uses a Pi filter with- a 
common-core inductor for maximum com­
mon-mode rejection with minimum cur­
rent leakage to the chassis. Insertion loss 
is greater than 40 de to 1 o GHZ for protection 
against high-power radar and microwave 
radiation. Piigrim Electrlc Co., Plainview, 
N.Y. Clrcle No 263 

OPEN-FRAME SUPPLY FOR MOTOROLA 
M4408. The oss-2.s open-frame oc power 
supply is designed for use with the Motorola 
M4408 1 s-in . display module or any other 
display unit requiring a ssv supply. Voltage 
input range is 11 s or 230 VAC, ± 1 o percent at 
47 to 440 Hz. Output is ss voe at 2.sA, 0° to 
so•c. Regulation is ± .02 percent for a 
1 o-percent line change or a so-percent load 
change. Maximum output ripple is .02 percent 
peak to peak. Transient response is 30 µ.Sec. 
for a so-percent load change. Automatic 
foldback current limiting and remote sensing 
are standard. Price is $84.9S in quantities of 
one to nine. Condor, Inc., Camarillo, Calif. 

Clrcle No 264 

1500W SUPPLY. The model HL 1soo, a 
1 soow switching power supply designed for 
computers, test systems, industrial controls 
and other large digital systems, provides +sv 
at 300A. It controls output voltage within one 
percent over a 2s-percent load change and 
recovers to "flat" output in o.s msec. Typical 
line regulation is 0.3 percent. The HL 1 soo 
also provides 30-msec. holdup to mask AC 
line-power interruptions. Price is $1220. 
Boschert, Inc., Sunnyvale, Calif. 

Circle No 265 

SINGLE-OUTPUT SWITCHER. The five 
models in the sws 1 so series of single-output 
switching power supplies, which are rated at 
1 sow, provides voe at 30A, 12 voe at 12.SA, 
1 s voe at 1 OA, 24 voe at a.SA or 20 voe at 
s . SA Other features of these open-frame 
supplies include continuous operation , 
11 s/230 VAC single-phase inputs and 7S 
percent efficiency. Standard Power, Inc., 
Santa Ana, Calif. Clrcle No 266 
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Guard your margins 
while you ring up sales. 
Employees can press the right register keys and 
still end up with costly mistakes. That 's because 
common electrical power disturbances can trick 
electronic cash registers into accepting false data, 
misunderstanding real data, or forgetting all data. 

These problems result from momentary surges 
and dips in power line voltage, low-energy/high­
frequency interference known as "noise", and the 
all-too-familiar brownout. Now they can be solved 
easily with Sola's Micro/Minicomputer Regulator 

... a portable, plug-in , UL-approved device that 
stabilizes voltage, provides ultra-isolation to block 
out noise , and offers the near-pure AC sine wave 
that electronic cash registers and back-room data 
processors crave . A choice of sizes lets you match 
your power needs economically. 

Learn about all of the protective features of So la's 
Micro/Minicomputer Regulator. For free literature, 
contact Sola Electric, 1717 Busse Road , Elk Grove 
Village , IL 60007. Phone (312) 439-2800. 

Al;Jp.,t" • "T'•• Qfl': &1EN''EA4\ "-
&' 

The Power Protectors 
SOLA 

50 YEARS 1930-1980 
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Introducing The Floppy Disk Network 

INSTOR/80 provides turn-key 
IBM-3741 capability for any 
system (those above and more). 
It automatically creates and/or 
reads the world's most common 
and reliable disk format. Call or 

write: 175 Jefferson Dr., Menlo 
Park, CA 94025. (415) 326-9830; 
TWX 910-373-2036 

insmr comDE1e000 
November 18-21, 1980 
Las Vegas Convention Center 
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DIGITAL CASSETRS. 

FIRST WE MAKE 
THEMBETIER. 

THEN WE MAKE 
SURE THEY'RE BETTER. 

We certify every Ectype™ digital cassette we make. 
Not every other one. For full details, call us 

at 605-996-8200. 

SYNCOM® 
Your flexible alternative 

P. 0. Box 130, Mitchell, South Dakota 57301 
©1980 Syncom, d1v1sion Schwan's Sales Enterprises, Inc. 

CIRCLE NO. 116 ON INQUIRY CARD 

lie• Pr1d•11s 

power supplies 

MULTIPLE-OUTPUT POWER SUPPLY. The 
Series 4027 power supplies are true-off-the· 
line switching power supplies with as many as 
four output voltages and efficiencies of 70 
percent or better. The supplies ' RFl-filtered 
inputs are pin-strappable to ranges of either 
85 to 130 VAC or 170 to 2so VAC at 47 to 470 
Hz. The main output is 5V at 4A; auxiliary 
outputs are custom selectable, including 
±12V at 0.4A, -9v at o.4A, -5v at o.3A and 
-2A to -12v at 0.1 A to 0.4A. Prices range 
from $75 to $99. Power General, Canton, 
Mass. Circle No 267 

DUAL 10W SUPPLY. The µPS18 open-frame 
power supply has two 1 ow outputs, rated at 
±12V at 0.7A and ±15V at o.5A. The 4~- x 4-
x 2V4·in. unit is fully rated to 55°C and has a 
dual 11 5/230 VAC input. The µPS 10 costs $32 
in quantities of 250. Elpac Power Systems, 
Santa Ana, Calif. Clrcle No 268 

56W SWITCHING SUPPLY. The model 7282, 
a 56W switching power supply designed for 
OEM use in data terminals, ATE and 
computers, provides outputs of + 5V at 1 OA 

and ± 1 2v at 250 mA with almost 70 percent 
efficiency. Ripple is less than 50 mv p·p, and 
the unit is protected against overvoltage, 
accidental overload and low line voltage. 
Price is $198 in quantities of one to nine. 
Calex Mfg. Co., Inc., Pleasant Hill, Calif. 

Circle No 269 
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Push-n-pull tractors, adjustable tear bar and 1-to-9 part forms handling: all in one printer. • 
Finally, real-time forms access 

plus continuous forms output in one 
printer. Perfect for such applications as 
airline ticketing, invoicing, order prep­
aration and more . And another example 
of the expanding TermiNet 200 printer 
family's application versatility. 

No-waste, flexible forms control 
One reason: an adjustable tear bar 

that lets you use standard forms with 
different header lengths . For precise 
alignment, no paper waste and clean 
paper tear. Every time . 

More reasons: servo-driven trac­
tors that allow infinite manual adjust­
ment in both forward and reverse. A 
non-volatile electronic VFU that makes 
forms set-up easy and permits storage 
of up to 8 vertical formats . A down­
line loading option enabling you to load 
formats directly from your data source . 
Plus straight-through paper path and 
push-n-pull tractors that give you per­
fect first-to-last-copy registration. As 
well as smoother paper handling for all 
types of forms, including single-part 
paper. 

More features add up to more 
application versatility 

With TermiNet 200 printers , you 
can also get a 9 x 9 printhead for excep­
tionally legible underlining and lower­
case descenders. Two complete 96-
character switchable print fonts for 
ASCII/ APL use or your own special 
needs. A choice of Magnetic Tape or 
Edit Buffer Accessory. Plus a 100% 
duty cycle capability, excellent print 
quality at speeds up to 200 cps and low 
cost of ownership . All of which help 
make TermiNet 200 teleprinters and 
line printers the industry workhorses. 

Immediate delivery instead of 
piecemeal allocation 

Why wait months for other 
printers when TermiNet 200 printers are 
available now? When you need them. 
Mail the coupon today and find out 
how the expanding TermiNet 200 
printer family can meet your range of 
application needs and generate real cost 
savings . 

Quality that will make a lasting impression 

GENERAL. ELECTRIC 
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Great 
rip-offs: 

Just one way 
TermiNet®200 
printers give 
you no-waste 
forms ace~ 

• • 
I 

• Mail today to: 
J. Walsh, 

General Electric 
Company, 

TermiNet 794-49 
Waynesboro, VA 22980. 

• 

• 

Telephone: (703) 949-1474. 

o Send me more information about the 
expanding TermiNet 200 printer family. 

o Have a sales representative contact me. 

o I'm also interested in a TermiNet 200 
prtnter demonstration. 

Name------------
Trtle _____________ _ 

Company -------------
City ______ State, ____ Zip __ _ 

Telephone 



RentanH-P 
Desktop Computer 

and figure on big savings. 

Rental Electronics, Inc. 
(800) 227-8409 

In California (213) 993-7368, (415) 968-8845 or (714) 879-0561 
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data comm 
SURGE PROTECTOR. The COMGUARD 
surge protector guards a remote terminal or 
minicomputer and its associated modem 
against voltage surges. The device, which 
wraps around a data station's cable inputs, 
attenuates switching transients and other 
electromagnetic interference by 40dB . 
Custom designs, OEM packaging, rack­
mounted and PC plug-in versions are 
available. Price ranges from $215 to $350, 
depending on model and quantity. Kapusl 
Laboratories, San Mateo, Calif . 

Circle No 270 

FIBER-OPTIC TRANSMITTER/RECEIVER 
SETS. The s1 oo series electro-optical 
transmitter-receiver modules support 1 SOM 
bytes of digital data communications over 
standard fiber-optic cables as long as 5 km 
without repeaters, and longer at lower data 
rates. Bit error rate is higher than 1 o- 9. A 
complete transmitter/receiver set costs 
$2500. Optical Information Systems, 
Elmsford, N.Y. Circle No 271 

DATA LINKS. These data links for in-house 
_________ c_1_R_c_L_E_N_o_. _1_1s_o_N_1N_a_u_1R_v_ c_A_R_D _________ -1 and in-plant communications equipment 

employ RS232C-compatible short-haul 
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Cahners Publishing Company 
Cahners Magazine Division 
publishes the following 
business magazines and 
directories: 
• Appliance Manufacturer 
• Brick & Clay Record 
• Building Design & 

Construction 
• Building Supply News 
• Ceramic Industry 
• Ceramic Data Book 
• Construction Equipment 

• Construction Equipment 
Maintenance 

• Design News 

• Design News Directories 

• EON 
• Electro-Optical Systems 

Design 

• Electronic Business 
• Electronic Packaging & 

Production 

• Foodservice Distribution 
Sales 

• Foodservice Equipment 
Specialist 

• Institutions 

• Mini-Micro Systems 

• Modern Materials 
Handling 

• Modern Railroads 
• Package Engineering 
• Plastics World 
• Professional Builder/ 

Apartment Business 
• Purchasing 
• Security Distributing & 

Marketing 

• Security World 

• Semi-Conductor International 
• Service World International 
• Specifying Engineer 

• Traffic Management 
• U.S. Industrial Directory 
The Cahners Exposition Group 
is the largest producer, 
operator and manager of trade 
and consumer shows in the 
world ... with 67 shows, 
3,300,000 square feet of 
exhibition space and total annual 
attendance of over three million. 

CAHNERS PUBLISHING COMPANY 
221 Columbus Avenue Boston, MA 02116 617/536-7780 

modems, molded cable assemblies and 
metallic or fiber-optic interconnecting cable. 
Both metallic and optical versions support 
simplex and duplex asynchronous communi­
cations capabilities at data rates as high as 
56K bps. Range is as much as 1 s,ooo ft. for 
metallic links and 6000 ft. for optical links. 
Both versions include LED status indicators to 
aid system diagnosis. Prices are $195 and 
$280 for the metallic and optical modems, 
respectively. Belden Corp., Richmond, Ind. 

Circle No 272 

MODEM SHARER. The modem sharer, 
intended to replace multiple modems in polled 
networks , protects a network via a 
port-shutdown capability . Other features 
include signal regeneration, LED indicators for 
RTS and crs and a loopback mode for testing. 
Single-unit price is $500, with quantity 
discounts available. Xyquad Inc., St. Louis, 
Mo. Circle No 273 

DIRECT-CONNECT MODEM. This answer/ 
originate modem for handset jack connection 
with any modular phone is FCC-approved. 
Aimed at personal and small computer users, 
the Bell 1 03-compatible unit works with a 
single-line or so-pin , six-line business phone. 
Other D-CAT features include full-duplex 
capability, a voice/data monitor, a hold 
function, a privacy button and a self-test 
mode. Price is $199. Novatlon, Inc., Tarzana, 
Calif. Circle No 274 
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Because systems needs differ, requirements for CRT capabilities vary. 
Perkin·Elmer fills every need with a family of terminals from the durable 
low-cost Bantam 550, to the ultra-sophisticated Super Owl 1251. Call Arrow 
today-your source for Perkin-Elmer's family of terminals. 

For the office of the future, put the most advanced CRT technology at your 
fingertips with Perkin-Elmer's Super Owl 1251 . Complete with all the modern 
features, the highly flexible Super Owl is the most versatile editing CRT on 
today's market. 

Perkin-Elmer's Bantam 550 is your best bet for durability at low cost. Its clean 
design and attractive style makes the Bantam perfectly suited for those 
cost sensitive conversational applications. 

Perkin-Elmer's Models 650 and 655 Pussycats, the ultimate in slave page 
printers, make a perfect match with any terminal. Excellent for office use, the 
650 products have so few moving parts that they operate with hardly a purr. 
And the 650's can print hardcopy output from either the host or CRT with 
utmost reliability. 

NORTHEAST 
'Boston, Massachusetts (617) 933-8130 
'Manchester, New Hampshire (603) 668-6968 
•Rochester. New York (716) 2 75-0300 
'Syracuse, New York (315) 652-1000 
'Wallingford, Connecticut (203) 265-7741 

MID-ATLANTIC 
•Baltimore. Maryland (301) 24 7-5200 
'Hauppauge, New York (516) 231 -1000 
•Moorestown, New Jersey (609) 235- 1900 
'Saddle Brook, New Jersey (201 ) 797-5800 

SOUTHEAST 
•Atlanta, Georgia (404) 449-6252 
'Fort Lauderdale, Florida (305) 776-7790 

'Melbourne, Florida (305) 725-1480 
*Winston Salem, North Carolina (919) 725-8711 

NORTH CENTRAL 
'Chicago, Illinois (312) 893-9420 
*Milwaukee, Wisconsin (414) 764-0600 
'Minneapolis, Minnesota (612) 830-1800 

MIDWEST 
'Cincinnati , Ohio (513) 761 -5432 
'Cleveland, Ohio (216) 248-3990 
'Dayton , Ohio (513) 435-5563 
'Detroit , Michigan (313) 971-6220 
'Indianapolis. Indiana (317) 243-9353 
'Pittsburgh, Pennsylvania (4f2) 856-7000 
•St Louis. Missouri (314) 567-6888 

Call your local Arrow computer products center today for a complete review 
and demonstration of the Perkin-Elmer family of terminals. Order the Perkin-Elmer 
terminal that best fits your specific needs from Arrow for fast and 
dependable delivery. Arrow. Expect the extraordinary. 

For more on Perkin·Elmer terminals and printers, 
mail this coupon now. and leave the rest to Arrow. 

0 Literature D Have salesman call 

ARROW ELECTRONICS, INC. 
900 Broad Hollow Road 
Farmingdale , New York 11735 

Attention : Howard Levin 

Name ___ ___ _______________ Title _____ _ 

Company name ___ _____________________ _ 

Address ________ _____________ _____ ~ 

City _ _ ____ State ______ Zip _____ Phone _____ _ 

WEST 
•Albuquerque, New Mexico (505) 243-4566 
'Denver, Colorado (303) 758-2100 
•San Diego. California (714) 565-4800 
•San Francisco, California (408) 73f}.3011 
•Seattle, Washington (206) 5 75-0907 

SOUTH CENTRAL 
'Dallas, Texas (214) 386-7500 
'Houston, Texas (713) 491-4100 

International, TWX (510) 224-6021 

"Franchised Locations 

ARROW ELECTRONICS, INC. 
ELECTRONICS DISTRIBUTION DIVISION 
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• LSl-11 /23 microprocessor 

• 128 to 256 Kbyte MOS memory with memory 
management 

•Relative speed 2.5 times faster than LSl-11/2 
based systems 

•Versatile 11 / 34 instruction set 

• 5, 1 O, or 27 Mbyte disc cartridge subsystem 

• Attractive desk-height cabinet 

• Wide range of hardware and software options 
such as Plessey's PT-100 Video Terminal , line 
printers , and RT- 11 , RSX- 11M, and TSX 
operating software 

The SYST-13V Series provides dependable per­
formance in scientific, industrial , educational and 
small business multi-terminal environments. Modu­
lar component design permits configuration to match 
specific user applications. Low cost, standard con­
figurations with built-in expansion capability make 
Plessey's SYST-13V ideal microcomputers for users 
anticipating future growth. 

············ ······~••••"••*•······ .. ···········~···· ........... . ! Return this form for more information on Plesseis SYST-13V 
: Series Microcomputer Systems. 

: p . h I 1691 Browning Avenue 
~ -Plessey 
! ertp efa Irvine, CA 92714 : s t ATIN · Marketing Dept. 
~ ys ems . 
• 0 Please have sales representative contact me 

0 Please send l1teratt1re 

: NAME 

: TITLE 

: COMPANY 

: ADDRESS 

TELE: ( ) 

: CITY STATE ZIP 

: .................... ·································· ..... . 
'Registered 1tadema11t ot Olg1tal EqlJlpment Cofp 

lie• Pr1du11s 

data comm 

LIMITED-DISTANCE MODEM. This multi­
speed synchronous modem for private-line 
circuits supports transmission distances as 
long as 20 mi. The SLD-MK 11 operates in 
four-wire full-duplex, or two- or four-wire 
half-duplex modes in point-to-point or 
multipoint/polled networks. Other features 
include local and remote loopbacks, a 
psuedo-random self-test generator, front 
panel LED diagnostic indicators, internal/ 
external clock or repeater timing modes, and 
solid state (CMOS) design and code 
transparency. The SLD-MKll is available in four 
models: 2400 to 9600 bps, 2400 to 14,400 
bps, 2400 to 19,200 bps and 2400 to 28,800 
bps. Unit prices range from $600 to $670 for 
the 9600-bps model to $880 to $950 for the 
20,000-bps model. Prentice Corp., Sunny­
vale, Calif. Circle No 275 

MODEM ELIMINATOR. The model 61 oo 
modem eliminator is said to reduce the cost of 
terminal interconnection by eliminating the 
need for two back-to-back modems operating 
within 500 ft. of each other. Features include 
internal strap selections for primary and 
secondary ATS/CTS delays, RC controlled by 
oco, switched-network or private-line opera­
tion, ring memory functions and clock source. 
The model 61 oo costs $360. International 
Data Sciences, Inc., Lincoln , R.1. 

Circle No 276 

AUTO-ANSWER MODEM. The DL 2120 
auto-answer modem for central computer and 
remote multiplexor sites is compatible with 
call-originating Bell 103, 113 and 212 
modems and may be directly connected to the 
switched network without requiring a data 
access arrangement. The dual-speed modem 
operates in full-duplex mode over two wires at 
speeds as high as 300 bps asynchronous and 
1 200 bps synchronous or asynchronous. It 
automatically identifies the calling modem 
and the speed of operation with no changes to 
existing protocols. The rack-mounted devices 
costs $750; an eight-modem rack, power 
supply and master test module costs $625. 
lnfotron Systems Corp., Cherry Hill, N.J . 

Circle No 277 
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The best in data base management 
for your micro-computer 

Get the most out of your micro-computer. Use our 
advanced and progressive data management system. 

HOBS is an extended hierarchical data base 
system offering 
•fixed length records 
•file-level read/write protection 
•one-to-many set relationships 

MOBS is a full network data base system offered 
as an upgrade from HDBS .. . or it may be ideal as 
your initial system . Unique and versatile, it adds 
these features: 
•full network CODASYL-oriented data structures 
•variable length records 
•multiple levels of read/ write protection 
•one-to-one, many-to-one, and many-to-many sets 
•non-redundancy of data, easy updating 
•occurrences of a record type may own other 

occurrences of the same type 
•a single set may have multiple owner and member 

record types 

MOBS-DRS. As an add-on to MDBS, the DRS 
system offers extraordinary flexibility in data base 
restructuring to meet new needs. 
•Item, record , and set types can be added, deleted, 

or renamed in an existing data base as well as 
other data base characteristics. You can redesign 
the data base after it is already on-line! -----MOBS-RTL. As an add-on to MOBS, the RTL 

(Recovery Transaction Logging) logs all data base 
transactions , so that in the event of a system 
failure , the data base can be recovered with 
minimal loss of information. 
•The recovery processor permits selective 

reloading of the data base from the transaction 
file . Users can log messages, indicate complex 
transaction sequences, and effect selective 
control over the recovery process. 

MOBS-ORS. An interactive Report­
Writer/ Query-System for HDBS/MDBS data bases. 
Features .. . 
•may be customized for non-technical users 
•complex retrieval conditions may be specified 
•detailed reports can be quickly generated 
• wi Id card and "match-one" string specifications 

included 

HOBS and MOBS Packages Include: 
• DDL data definition language analyzer/editor 
• 260-page users manual 
•OMS data management routines callable from 

host language 
•Sample application program and DDL files 
• Relocator to re-org all routines 
•System specific manual for bringing up our 

software 

A PRIMER 
ON 

DATA BASE 
MANAGEMENT 

SYSTtM& 

54-page "primer" on data base 
systems for micro-computers -
only $10.00 per copy. 

Dealer Demo-Package ($60.00) 
includes Primer, HDBS/ MDBS 
Manuals, Demo-Disk, etc. 

•Run under ... 
CP/ M® with CBASIC; Microsoft BASICs, 

FORTRAN or COBOL; lnterSystem 
PASCAL/Z; Sorcim PASCAL/M; Micro 
Focus CIS COBOL; Digital Research PL/I 

OASIS 
TRSDOS and NEWDOS (Models I and II) with 

Disk BASIC 
North Star DOS with North Star BASIC 
Apple DOS and Applesoft BASIC 
Machine Language Interface available on all 

above systems. 
•Up to 254 record-types definable in the data base; 

each record-type may contain up to 255 item- types; 
each item-type may be up to 9,999 bytes in length. 

•Names of data items, records, sets , and files are 
wholly user definable. 

•Commands to add, delete, update, search , and 
traverse the data base. 

•Straightforward use of ISAM-like structures. 
•Records can be maintained in several sorted 

orders . 
•Written in machine language for maximum 

execution efficiency and minimal memory usage. 
•Independent of types and sizes of disk drives. 

Support data base spread over several disk drives 
(max.8); disks may be mini- or full-sized floppies 
or hard disks. 

•Available versions: Z80 (requires approx. 18K) , 
6502 (approx. 30K) , 8080 (approx. 22K) 
Total memory requirement must allow for buffer 
areas. For Apple users, a language card is 
recommended. 

• 8086 version available. (Cal l or write for details 
and prices.) 

Ordering information (applicable to Z80, 8080 
and 6502 versions): 
HDBS {Version 1 04) 
MDBS {Version 1.04) 
DRS 
RTL 
ORS 
HDBS upgrade to MDBS 
MDBS with DRS, 

RTL, and ORS 
HDBS/MDBS Manual 
DRS Manua l 
RTL Manual 
ORS Manual 
System Specific 

Manuals {each) 

$ 300.00 
900.00 
300.00 
300.00 
300.00 
650.00 

1500.00 
3500 

5.00 
5.00 
5.00 

5.00 

Within a given operatmg system , 
add $125 .00 for each addit ional 
language selected. 

For prices outside the U.S. and 
Canada, please ask for price lists. 

Add $2 .50 handling fee for non-cash 
order ($5 .00 outside U.S.). 

When ordering, specify intended 
use with .. . 

1. North Star DOS and BASIC 
2. CP/M • - CBASIC 
3. CP/M® - Microsoft BASIC 4.XX 
4 CP/M<!O - Microsoft BASIC 5. XX 
5. CPIM. - Microsoft BASIC or 

FORTRAN Compiler 
6. CP/M® - Microsoft COBOL-80 
7. CP/M® - lnterSystem PASCAL/ Z 
8. CP/M<'> - Sorcim PASCAL/ M 
9. CP/ M(!il - Digi tal Research PL/I 

10. CP/M • - Micro Focus CIS 
COBOL 

11. TRSDOSINEWDOS and TRS 
Disk BASIC {Models I and 11 ) 

12. Apple DOS and Applesoft BASIC 
13. OASIS 
14. Machine Language Prog rams 

(Specify operating system.) 

Indiana residents add 4%. 

We accept Visa and Master Charge. 

Setting standards of excellence for data base 
software .. . worldwide. 

Mier., 
Dutil Huse 
5ustems. inc. 
Box 248, Lafayette, Indiana 47902 
317-448-1616 
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Open 
For 
Business 
Bring on your forms, any forms. Whether you need to print on bank 
checks or multipart reports, standard pages or outsize sheets, our 
alphanumeric DMTP-8 impact form printer has a 50 character/I ine 
capacity, edge guide sensor and three open sides to take your work 
flow as it comes. Everything fits. And with the exceptionally long 
needle stroke, every message is crisp and clear - even on multiple 
copies from .003" to .015" thick . 

Work it hard. Work it long, even at high-volume POS jobs. With its 
heavy-duty construction and extra-long life dot matrix print head, 
the DMTP-8 is made to take it. Other advantages: programmable 
character pitch, and the long-haul economy of replaceable ink 
rollers and a self-reversing ribbon with a 10-million character life. 
And , of course, the price: just $269 in 1 OO's. Write or call now for details. 

P A 
PRACTICAL 
AUTOMATION, INC. 
Trap Falls Road , Shelton, Conn . 06484/Tel: (203) 929-5381 

Illa• Prad11a1s 

printers 
MICROPROCESSOR-BASED PRINTER 
SYSTEMS. The HPl-33 printer system for use 
with Hewlett-Packard 300/3000 Series 30/33 
minicomputers supports printing speeds as 
high as 1800 lpm. The controller includes a 
zao microprocessor and an Intel 8291 
talker/l istener for interfacing with the GPIB. 
Three modes of operation are available. In 
program-control mode, the Z80 handles all 
control , status and identification operations to 
the GPIB through the talker/listener. In transfer 
mode, the Z80 configures the 8291 to listen 
and perform OMA transfers directly from the 
bus to the printer. And in test mode, the 
HPl-33 can run several diagnostic routines. 
The HPl-33 controller costs $2500; prices of 
accompanying printers range from $B200 to 
$31,500, depending on speed and print 
technology. BOS Computer Corp., Menlo 
Park, Calif. Circle No 282 

UNIVERSAL INTERFACE PRINTER. The 
model' 722UA line printer accepts 20-mA 
current-loop, RS232 , ANS/IEEE 488 and BCD 
input and includes provisions for device 
selection via a single line or a BCD decoder. 

__________ c_1R_c_L_E_N_o_._1_2_J_O_N_1_N_a_u_1_Rv_c_A_R_o _________ -l All interface lines are tri-state, but can be 
hard-wired active high or low. Solid 
characters are produced at speeds as high as 
2400 lpm. Maximum line length is 22 
characters . Average price is $2500 . 
Datadyne Corp., Norristown, Pa. 

DEC® LSI® 11 /23 COMPUTERS $6750 
and we're delivering from stock! 

-Cl-103 DESK TOP COMPUTER. Available with LSI 11 /23 or LSI 11 /2. Complete computer system enclosed within a 
VT-103 video terminal immediate delivery. Only *4500 with LSI 11 /2 and 63K Memory. *6750with LSI 11 /23 and 
96K Bytes Memory. 

PDP 1103SE - LSI 1112 CPU, 64KB Memory, Power supply, KEV 
11 in 8 slot rack mountable chassis. *2695 

Cl 1103LK - LSI 11 /2 CPU, 64K Memory, power supply, KEV 11 
in 16 slot rack mountable chassis. *2750 

Cl-11 /23 AC - LSI 11 /23 CPU. MMU, 256KB Memory, power 
supply, in 16 slot rack mountable chassis. *6895 

LSI 11 /2 CPU card with 64K Byte 
Memory. $1095 

1 M1g1byt1 RX02 Floppy Disk 
System. *3045 

RT11 V4 Operating System. *1085 

RSX11 M Operating Systems. *3250 

VT1 OOAA Video Terminal *1795 

Chris/in Industries, Inc. 
Computer Products Division 

31352 Via Cohnas •Westlake Village, CA 91362 • 213-991-2254 

OEC, LSI, POP, wt Trademtrb of 011111~ Eq~pmtnl Corp 
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-
IBM PLUG-COMPATIBLE LABEL PRINTER. 
The LABEL./300, a 300-lpm, large-character 
printer that produces labels, forms, tickets 
and tags, is plug-compatible with the IBM 
5256 printer. The microprocessor-controlled 
unit can be used as a standard line printer or 
as a special-character printer connected to an 
IBM System 34 or System 38, as well as to 
most other computers. The LABEL 13oo's 
commands control variable size and aspect 
ratio, variable background, italics, overprint 
and compressed print. Also included are 
vertical print, line drawing, OCR-A, logos and 
more than 1 2 horizontal and vertical bar 
codes. Command overhead is typically less 
than 1 o percent of the actual data printed. 
Price is $9850. Technical Analysis Corp., 
Atlanta, Ga. Circle No 284 
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SPERRY UNIVAC NllNICONIPUT£RS 
HAS BIG PLANS FOR 0£NIS. 

It's one thing to say we support our OEMs. 
It's another to build the largest, finest OEM base in 

the industry. By coming up with the most practical plans 
and arrangements for OEMs in the entire industry. Let's 
say you want to enter a particular vertical market. But 
you've already invested too much software to justify con­
version to a new system with a prohibitive start-up 
price tag. 

At Sperry Univac, we've got a plan that gives you 
a specific vertical market software package. And we 
know where to find software that runs on our hardware. 
So we dramatically reduce your start-up time, and 
make your new system profitable. 

Opening doors to vertical markets is just the first step 
in our OEM plan. Once you get started, we're there to 
back you up. In fact, we're the only minicomputer manu­
facturer that offers a complete program, includir{g mar­
keting support and vital leads for your geographic area. 

Sperry Univac was the very first in the computer 
industry. And we're growing all the time. With over 
$10 billion in installed systems worldwide. And more 
being installed each day. 

This kind of total support includes a heavy commit­
ment to research. The kind that produced some of the 

Sperry Univac is a Division of Sperry Corporation 

first systems to 
run on COBOL, 
FORTRAN, 
PASCAL, 
RPG II, 
TOTAL, Time-

sharing, Transaction Processing, and a mix of commu­
nications protocols concurrently. 

So we'll keep on providing products at the forefront 
of technology. Because that's as much our business as 
selling and installing systems. 

We've made working with us very easy. By provid­
ing a comprehensive business plan backed by a billion 
dollar corporation. By providing substantial growth 
plans for OEMs. By combining the resources and busi­
ness plans of Sperry Univac with the business plans 
of our OEMs. By supporting our products with 10,000 
technicians servicing our hardware worldwide. And by 
providing 90-120 day product availability. 

If you know of anything else we can do , give us a 
call. We'll listen. After all, we've got plans for you. 

For more information, write to us at Sperry Univac 
Mini-Computer Operations, Marketing Communica­
tions , 17900 Von Karman Avenue, Irvine, CA 92714. 
Or call 7141754-6900, Marketing Communications . 

In Europe, write Headqitarters, Mini-Computer 
Operations, London, Brentfields, Stonebridge Park, 
NWlO BLS, England. 

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

SPE~v=<~UNIVAC 
The Computer People Who Listen 
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UNIX FOR 16-BIT MICROS. The Xenix 
operating system for 1 6-bit microprocessors 
is an enhanced implementation of Bell 
Laboratories ' Version 7 UNIX operating 
system. An interactive, multi-user, multi­
tasking system, it runs on the Intel 8086, Zilog 
z8ooo, Motorola M68ooo and DEC PDP-11 . 
The design incorporates a tree-structured 
directory hierarchy of files in mountable file 
systems. Files, directories and devices can be 
handled identically within the file system. A 

The DMT3000 Series is low cost 
rack-mountable digital magnetic tape 
drives of a tension-arm buffered type 
excellent in reliability, and easy to 
operate. 
A microprocessor controlled 
formatter located on the back of the 
transport is capable of controlling 
data transfer either synchronously 
or asynchronously; and a self­
diagnosis function is also provided. 

process can create offspring processes that 
can then run in parallel. Interprocess 
communication features in the form of pipes , 
multiplexed pipes and asynchronous soft­
ware interrupts support multitasking. Files, 
devices and interprocess pipes are read and 
written using identical system calls ; 
applications can use several small general­
pu rpose tasks instead of one large 
special-purpose task. Microsoft, Bellevue, 
Wash. Circle No 285 

For OEM and end users, various kinds 
of CPU inter-faces are also available. 
The easy-to-handle structure com­
prises single capstan drive control 
and one-stage tension arm buffer 
system. Operation and maintenance 
are simple. Various versions are 
available in densities of 800 bpi, 
1,600 bpi, and 800/1,600 bpi (dual 
density) for velocities of 37.51PS 
and 45 IPS. 

Anritsu 

202 

ANRITSU ELECTRIC CD .• lTD. 
Overseas Marketing Div. 
5-10-27 Minamiazabu, Minato-ku, 
Tokyo 106 Japan 

Phone: Tokyo 446-1111 
Cable: "ANRITDENKI TOKYO" 
Telex: 0-242-2353 ANRITU J 

CIRCLE NO. 87 ON INQUIRY CARD 

FORTH FOR THE 6502. This FORTH 
programming system for the 6502-based 
KIM-1, SYM-1 and AIM 65 microcomputers 
contains a 6502 assembler, a text editor and 
a cassette file-management system. Informa­
tion on interfacing FORTH to a floppy disk is 
provided. The package sells for $94, including 
a user manual , a source listing and a cassette 
containing the object code. Eric C. Rehnke 
Tech Services, Corona , Calif . 

Circle No 286 

MANUFACTURING INFORMATION CON­
TROL. DMICS, a manufacturing information 
control system for Texas Instruments 
990 series minicomputers, consists of 24 
application modules , including bill-of­
materials processing, production scheduling, 
routing , material requirements, customer 
order releases, engineering change, job 
costing , inventory control , purchase orders 
and order entry ; payroll , general ledger, 
payables, receivables and sales analysis are 
also available. The system, supported by a 
data dictionary, has screen and report 
program generation utilities and a documen­
tation package. A single-user license sells for 
$1 0,500 to $28,000. Datatype Manufactur­
ing Systems, Inc., Livonia, Mich . 

Circle No 287 

DATA ENTRY. The EasyEntry system for DEC 
PDP-11 and VAX computers supports data 
entry on a variety of CRT terminals. An 
interactive screen editor enables a user to 
create and maintain his own library of forms. 
Range and validity checks can be applied and 
fields can default to values contingent on 
values in other fields. Split-screen forms and 
forms-chaining facilitate development of 
complex applications, and multiple forms 
libraries, each with many forms, enable 
applications to be developed and tested 
without disrupting existing production work. 
EasyEntry tasks are regular tasks under the 
RSX-11 M, IAS, RSTS/E and VAXlvMS operating 
systems. A single-machine perpetual license 
sells for $4000, including one year of 
maintenance support. Applied Information 
Systems, Inc., Chapel Hill , N.C. 

Circle No 288 

PARTS INVENTORY. This parts-inventory 
system for the Radio Shack TRS-80 computer 
creates a master file for all parts to be held in 
inventory. For each one, it gives the part 
number, description, number on hand, cost 
for each, total cost, sales price for each and 
total sales dollars. A minimum stock amount 
can be entered to produce a reorder report 
showing the number on hand and how many 
to reorder to restore the minimum stock level. 
Price is $495. Custom Tailored Software, 
Inc., Wayne, N.J. Circle No 289 
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Qume DataTrak 5™ 
and DataTrak 8™ 
offer less media and head wear 
than any other double-sided floppy 
disk drive on the market. That means 
less service cost and more disk life. 

Look how they stand up to the com­
petition. Independent tests have shown 
a tenfold improvement in error rateover 
industry-standard specifications. 

Qume Standard 
Performance Specifications 

SOFT ERROR 1in1010 1in10s 

HARD ERROR 1 in 1013 1in1012 

SEEK ERROR 1in107 1 in 106 

And we have 
immediate availa­

bility of field-proven products, 
with production capabilities to 

meet your needs. So you can order our 
double-density, double-sided floppy 
disk drives for delivery now. 

So what's it all add up to? More tap­
tap, better performance, immediate 
availability and prices that won't boggle 
your memory. For an evaluation unit, 
hurry and call today. (415)783-6100. 
Ask for Dept. M. Ou me Corporation, 
Memory Products Division, 2323 
Industrial Parkway West, Hayward, 
California 94545. TWX: 910-383-0710. 

Qume® 
MINI-MICRO SYSTEMS/November 1980 
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Just 
Married 

PASCAL 
+ 

m-eus* 
WITH 

PDB-3 
That's right - Pascal and the 

Q-Bus• are finally together! The 
PDQ-3™ is here! 

The PDQ-3 is a fully interrupt 
driven, 16 Bit stack computer 
with up to 256 KB of memory. The 
system features direct UCSD 
Pascal P-code execution with the 
UCSD certified operating system. 
Two floppy disks come as 
standard. The Q-Bus• allows a 
wide range of peripherals to be 
connected to the computer. 

For more information call or 
write: 

AOVANCEO---

DIGITAL 
--- PROOUCTS 

7584 Trade St. 
San Diego, CA 92121 

[714] 578-9595 

"Trademark of Digital Equipment Corporation 
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UNIVERSAL GRAPHICS. Template , a set of 
general-purpose computer-graphics subrou­
tines written in FORTRAN, incorporafes the 
ACM Siggraph Core Standards. Features 
include 2D and 3D line drawing and text 
generation, user-definable viewing environ­
ments, structured archiving of graphic 
objects, general axis generation, color 
definition and selection, display of 21 
character fonts and a virtual display-surface 
capability. The package runs on 24-bit or 
larger processors with vector refresh , storage 
tube or color raster displays, flatbed or drum 
pen plotters, COM recorders, alphanumeric 
line printers and interactive alphanumeric 
terminals. Template leases for $1 ooo per 
month, plus an installation charge of $4000 
per computer system. Megatek Corp., San 
Diego, Calif. Circle No 290 

WORD PROCESSING. The PWS word­
processing/list-processing system runs on 
DEC PDP-11 and Ls1-11 computers under the 
RT-11 operating system. Formatting com­
mands determine spacing , margins, page 
length, tabulation , indentation, justification 
and hyphenation. Formatting can be changed 
as often as necessary, as copy is being 
entered or after entry is completed . The 
system's list-processing feature enables it to 
sort and merge a list of names and addresses 
into a business letter to create individualized 
correspondence. A forms generator enables 
an authorized user with no programming 
experience to use user-defined input screens 
to create and maintain a data file . Other 
features include automatic outline formatting , 
multilevel superscripts and subscripts, table 
protection (no page breaks) , automatic 
indexing and creation of tables of contents. 
Single-unit price is approximately $2300, with 
OEM discounts available. Plessey Peripheral 
Systems, Irvine, Calif. Circle No 291 

MANUFACTURING PLANNING AND CON­
TROL.MAC-PAC/HP, a discrete manufacturing 
control package for HP 3000 computers , is 
intended for companies with annual sales of 
$20 million or more. A basic system includes 
design engineering , inventory control , 
material-requirements planning and on-line 
communications modules. This system can 
be augmented with a variety of additional 
modules. Implementation support includes 
documentation, customer training, assistance 
in organizational and procedural aspects of 
implementation and program modification for 
special customer requirements . The task­
driven system is written in COBOL and 
operates in on-line and batch modes, using 
Hewlett-Packard 's IMAGE data base manager. 
A single-CPU license for the basic system sells 
for $49,000, plus implementation support. 
Far-West Data Systems, Inc., Irvine, Calif. 

Circle No 292 

Mini-Micro Systems receives 
dozens of news releases each week 
about new software products that 
may not warrant the detail included 
in the foregoing New Software 
section. Nevertheless, we don't 
want to deny readers the opportun­
ity to get more information about 
the latest software developments. 
Toward that end, we offer the 
following brief entries, compiled 
and edited by Malcolm L. Stiefel, 
contributing editor. 

OPERATING SYSTEMS AND UTILITIES. 
Hemenway Associates, Inc., Boston, Mass .. 
introduces a disk operating system ... 
Circle No 420 ... and floating-point 
subroutines ... Circle No 421 ... for the 
68000 microprocessor ... Information Engi­
neering, Newmarket, N.H ., enhances an os 
that runs on lntertec's SuperBrain computer. 
Circle No 422 ... Heath Co., Benton 
Harbor, Mich., announces a screen editor, 
text formatter and file-transfer utility running 
under the Heath disk operating system. 
Circle No 423 ... International Mathemati­
cal & Statistical Libraries, Inc., updates its 
library of FORTRAN mathematical and 
statistical subroutines and its finite-element 
program. Circle No 424 ... Vydec, Inc., 
Florham Park, N.J., offers a sort option for its 
text-editing systems. Circle No 425 ... 
Quality Systems, Chicago, offers an 
audit-trail routine that is said to track changes 
in source programs in any on-line system. 
Circle No 426 ... Selanar Corp., Santa 
Clara, Calif ., unveils graphics-plotting 
software for the Decwriter 11 terminal. Circle 
No 427 ... Legler Systems Co., Orinda, 
Calif., announces a disk-record dump and a 
cross-reference dictionary for the IBM 
Series/ 1 computer. Circle No 428 ... 
Unique Automation Products, Inc., Irvine, 
Calif., releases its remote job-entry software 
for DEC PDP-11 computers running under the 
Rsx-11 M operating system. Circle No 429 

LANGUAGES AND DEVELOPMENT 
TOOLS. Digital Research, Pacific Grove, 
Calif., updates its PL/1 compiler for 8080, 
8085 and Z80 microprocessors running under 
the CP/M or MP/M operating system. Circle 
No 430 ... Digital Equipment Corp., 
Maynard, Mass., announces a PL/1 compiler 
for its VAX-11 /780 computer. Circle No 
431 ... Softronics, Roosevelt , N.J., intro­
duces an APL for microcomputers running 
under CP/ M. Circle No 432 ... 
Hewlett-Packard Co., Palo Alto, Calif. , has 
two offerings of interactive graphics software 
for the HP 3000 computer, Circle No 433 ... 
and an enhanced FORTRAN for the HP 1 ooo 
computer, Circle No 434 
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Aprll 7-9, 1981 
O'Hare Exposition Center 

Rosemont, Illinois 
(suburban Chicago) 

October 20-22, 1981 
Astrohall, Houston, Texas 

November 17-19, 1981 
Atlanta Civic Center 

Atlanta, Georgia 

Computerizi d 
Office I I I 
Equipment I 
Expo II 

II 
MIDWEST 

INCLUDING COMPUTERS • WORD PROCESSING 
COPYING/DUPLICATING • IELECOMMUNICATIONS 

Computerizi d 
Office I I I 
Equipment I 
Expo II 

II 
SOUTHWEST 

INCLUDING COMPUTERS • WORD PROCESSING 
COPYING/DUPLICATING • TELECOMMUNICATIONS 

Computerized 
Office Ill I 
Equipment I 
Expo II 

II 
SOUTHEAST 

INCLUDING COMPUTERS • WORD PROCESSING 
COPYING/DUPLICATING • TELECOMMUNICATIONS 

• • • '81 
In 1980, over 9,000 business executives attended COEE MW 
with 97% of the attendees having actual buying authority or 
direct influence on company purchases. COEE MW '81 -
the 5th annual exhibition / conference of computer ization and 
automation for all business establishments, integrating data 
processing, word processing, copying / duplicating, 
telecommunications, micrographics systems, equipment, 
services, technology and more. 

Computerized Office Equipment Expo Southwest '81 
showcases the latest in electronic technologies, equipment, 
products and services for streamlining business operations. 
COEE SW '81 examines the impact of automation on 
business through informative seminars and workshops. It is 
the exposition that affords business executives the 
opportunity to examine, see and compare how these latest 
advances can be integrated into present systems to produce 
a better bottom line. 

Atlanta - the fastest growing business city in the nation with 
over a million offices, big and small. Now, you can reach this 
expanding market with the premier Computerized Office 
Equipment Expo Southeast '81 . From business products and 
services to fully automated systems, COEE SE '81 will ofter 
business people in the Southeast region an electronic 
panorama for integrating today's ideas and technologies into 
their businesses - profitably. 

For more information on how you can participate 
in these sales-producing expositions, contact our nearest office: 

Industrial & Scientific 
Conference Management, Inc. 
222 West Adams St. 
Chicago, IL 60606 
Phone: (312) 263-4866 
Telex: 256148 

CBi A Cahners Exposition Group Company 

ISCM, Ltd. 
D6A-4th Floor 
International Bldg. 
360 Orchard Rd. 
Singapore 0923 
Phone: 235-9145 
Telex RS 25932 

Kiver Communications S.A. 
(U.K. Branch Office) 
171 / 185 Ewell Rd. 
Surbiton, Surrey 
KT6 6AX, England 
Phone: 01-390-0281 
Telex: 929837 

CIRCLE NO. 132 ON INQUIRY CARD 
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ISCM Japan 
Kokyo Bldg., 3F 
3-4-11 Uchikanda 
Chiyoda-ku 
Tokyo 101 , Japan 
Phone: 03-254-6041 
Telex: 27280 
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MTI stocb 'em all 
for faster delivery. 
No hidden charges. Prices include delivery. 

VISA and MasterCard orders accepted . 

VIDEO TERMINALS 
MTI Lease Price 
pr ice 12 rro. 24 mo. 36 mo. 

VTl00 ............ $1695 $92 $90 $85 
VTl 32 ......... .... 2295 110 1 05 100 
ADM·3A ........... • 55 45 40 
ADM·3A+ .......... • 65 60 55 
ADM·3 1 ... ......... • 75 70 65 
ADM·42 ............ • 100 90 85 
1410 (Hazeltine) 825 50 45 40 
1420 .................. 895 60 55 50 
1421 ·················· 895 60 55 50 
1500 .................. 1045 70 65 60 
1510 ................. 1145 75 70 65 
1520 ................. 1395 90 es 80 
1552 ................. 1350 85 80 75 

300 BAUD TELEPRINTERS 
LA34-DA ........... 1045 55 50 45 
LA34-AA ........... 1295 66 61 55 
LA36 ................ N.A. 95 90 85 
T~letype 4310 .... 1085 60 55 50 
Teletype 4320 .... 1225 65 60 52 
Diablo 1640R O 3085 145 135 125 
Diablo 1640KSR3285 160 150 135 
Diablo 1650RO 3185 150 140 130 
Diablo 1650KSR3385 185 175 165 
Diablo 630R0 .... 2295 125 120 11 5 
Tl743 ....... ......... 1190 65 60 55 
Tl 745 ................ 1585 78 73 68 
Tl 763 ................ 2690 115 110 105 
Tl 765 ................ 2895 130 125 120 
(600 baud) 
Tl 825R0 ........... 1565 75 70 65 
Tl 825KSR .. .. ..... 1645 85 80 75 
Tl 825RO Pkg .... 1750 85 80 75 
Tl 825KSR Pkg. 1895 98 95 85 

1200 BAUD TELEPRINTERS 
LA12Q.AA ....... 2410 135 125 110 
LA180 .. ............. 2195 115 110 99 
Tl 783 ............... 1745 95 90 85 
Tl 785 ............... 2395 130 125 120 
Tl 787 ............ .. . 2845 155 145 135 
Tl 810RO ......... 1800 105 90 85 
rl 810RO Pkg .... 2047 115 110 105 
Tl 820KSR ........ 2057 95 90 85 
Tl 820RO ......... 1895 90 85 80 
Tl 820KSR Pkg. 2275 105 100 95 
Tl 820RO Pkg. 204 7 95 90 85 
(2400 baud) 
Dataprod. M200 2595 150 135 125 

DATAPRODUCTS LINE PRINTERS 
8300 (300LPM) 5535 322 317 312 
8600 (600LPM) 6861 393 388 383 
2230 (300LPM) 7723 • • • 
2260 (600LPM) 9614 • 
2290 (900LPM) 12655 • 

ACOUSTIC COUPLERS 
A/JA242-A •...... 242 15 13 12 
A/J247 ....... ...... . 315 15 14 13 
A/J AD342 ......... 395 20 18 16 
A/J 1234 (Vadic) 895 50 45 40 
A/J 1245 ............ 695 45 40 35 

MODEMS 
GDC 103A3 ........ 3951 25 24 23 
GDC 2025/T ........ 565 42 41 40 
GDC 212-A ......... 850 50 45 40 
A/J 1256 (Vadic) 825 50 45 40 
CASSETTE STORAGE SYSTEMS 
Techtran 816 ..... 1050 70 65 60 
Techtran817 ..... 1295 80 75 70 
Techtran 818 ..... 1795 105 95 85 
Techtran 822 ..... 2295 140 130 120 
MFE 5000 ......... 1495 100 95 90 

FLOPPY DISK SYSTEMS 
Techtran 950 .... 1395, 100 90 85 
Techtran 951 .... 1995 125 115 105 
•Please call for quote. 

CIRCLE NO. 133 ON INQUIRY CARD 
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MAGNETIC MEDIA. A line of floppy disks, 
data cassettes and magnetic cards are 
described in a brochure. The six-page 
pamphlet covers design, specifications and 
performance characteristics . Dennison 
KYBE Corp., Waltham, Mass. 

Circle No 293 

LOGIC PROBES. A line of hand-held logic 
probes is detailed in a brochure. The 
four-page publication describes the 700 
Series and LP-450 logic probes and the 
HL-480 universal pulser. The illustrated 
brochure includes technical specifications. 
Kurz-Kasch, Inc., Dayton, Ohio. 

Circle No 294 

LABORATORY RECORDER. The Sabre IV 

all-band laboratory magnetic-tape recorder/ 
reproducer is detailed in a brochure. The 
14-page publication, which includes numeri­
cal charts and diagrams, describes tape 
transport , specifications, servicing and 
accessories. The illustrated brochure also 
examines the TC 14 digital-time base 
corrector. Sangamo Data Recorders, 
Sarasota, Fla. Clrcle No 295 

'fecbnolo9V 

-~ -

KEYBOARD INTERFACE. Micromotion 
membrane keyboards, which provide switch­
ing, input and graphics display functions, are 
detailed in a booklet. The four-page 
publication lists applications for the key­
boards, including programmable appliances, 
control devices, telecommunications, 
computer-peripheral equipment, calculators 
and games. The booklet also covers 
technology and manufacturing capabilities. 
Rogers Corp., Chandler, Ariz. 

Circle No 296 

DUMB TERMINALS. A line of dumb 
video-display terminals is described in a 
brochure. The four-page publication exam-

ines the ADM-3A and the ADM-3A+ 
dumb-terminal consoles. The booklet also 
includes specifications, options and photo­
graphs. Lear Siegler, Inc., Anaheim, Calif. 

Circle No 297 

DISK-STORAGE SYSTEMS. The DD 70 
series disk-storage systems for PDP 11 /70 
processors are described in a brochure. The 
booklet details performance and system 
software compatibility. The brochure also 
includes a diagram of a typical system 
configuration and a table that provides 
specifications for the six-model series. DIVA, 
Eatontown, N.J. Circle No 298 

• ETATECH 

SWITCHING POWER SUPPLIES 

• 

SWITCHING POWER SUPPLIES. More than 
1 20 models of switching power supplies are 
described in a catalog. The brochure includes 
AC-DC models and 115-VAC or 230-VAC inputs 
and DC-DC models with 1 2- to 125- v o c 
inputs. The catalog, which lists prices and 
specifications, also describes the Univerter 
switching circuit. Etatech, Inc., Placentia, 
Calif. Circle No 299 

MINICOMPUTER ACCESSORIES & SUP­
PLIES. A line of minicomputer accessories 
and supplies is described in a catalog. The 
36-page booklet lists media and computer 
products, custom and DEC-compatible cables, 
muiltipoint paper shipping and BASF floppy 
and minifloppy disks. The catalog also 
includes a disk tote, screen cleaner and dust 
covers for terminals and printers. Mlsco, Inc., 
Holmdel, N.J. Circle No 300 

LOCAL DATA NETWORKS. A line of access 
network communications products for local 
data networks is described in a brochure. The 
pamphlet describes limited-distance 
modems, line drivers, coaxial cable modems, 
microwave modems, FM systems and 
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random-access carrier current modems. The 
brochure also provides application diagrams 
for digital and analog transmission, including 
FM-FDM multiplexing. Data-Control Sys-
tems, Danbury, Conn. Clrcle No 301 

INDUSTRIAL MICROCOMPUTERS. A line of 
modules, desk-top systems, system software 
packages and support equipment is detailed 
in a catalog. The 40-page booklet describes 
more than 100 modules and industrial 
microcomputer multifunction modules, 8-bit 
microcomputers and floppy disk-based 
microprocessor systems. The catalog also 
lists chassis, power supplies, 1/0 modules, 
CRTs, printers, Industrial Pascal, FORTRAN 
compilers, BASIC interpreters and high­
density EPROM programmers. Xycom, Inc., 
Ann Arbor, Mich. Clrcle No 302 

DATA COMMUNICATIONS. A line of 
data-communications products is described in 
a catalog. The eight-page publication includes 
the Micro400 local data set and Microsooo 
intelligent modem series. The catalog also 
discusses line costs, transmission errors and 
computer port use. Mlcom Systems, Inc., 
Chatsworth, Calif. Clrcle No 303 

SWITCHES. A line of miniature and 
subminiature switches is described in a 
catalog. The 32-page pamphlet covers slide 
switches, rotary and pushbutton switches, 
panel indicator lights, toggle switches and 
lamp holders. The catalog also provides 
photos, line drawings, specifications and 
ordering information. Chicago Switch, Inc., 
Chicago, Ill. Clrcle No 304 

From the leader in memory systems for mini and 
microcomputer users - non-volatile core memory for Intel 
SBC-80 / 10 and DEC LSI-I I micros. For Intel users, it's 
Dataram's 16K x 8 DR-181. which interfaces to Intel's 8080 
family of microcomputers. For DEC users, it's Dataram's 
16K x 16 DR-115, which operates with DEC's LSI-I I series 
of micros. Both are non-volatile core memory designs. 
Available now. From Dataram. Call today at 609-799-0071. 

DEC and I.SI · t I are registered trademarks 
of Digi1al Equipment Corporation. 

CATA RAM 
CORPORATION 

Princeton Road Cranbury, New Jersey 08512 
Tel: 609-799-0071 TWX: 510-685-2542 

mEmORY FROm THE LEADER 

TERM\NALS 
• VT-100 • VT·103 

• LAa4 e LA120 
• LA180 

PDP 11/03 
PDP 11 /23 
SYSTEMS 

LSl/11 MODULES 
Demand •.• Delivery 

Demand ... Dlsco~~~X 
Demand .•. UNITR 

CIRCLE NO. 134 ON INQUIRY CARD CIRCLE NO. 136 ON INQUIRY CARD 
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About the $10 billion* minicomputer and microcomputer market 
The ninth annual 1980 Mini-Micro Computer Market Report gives you the facts. It is 
the industry's most comprehensive survey covering past purchases and projected 
purchases in 22 separate categories including minicomputers, microcomputers, tape 
and disk drives, CRT terminals, printers, modems, and related equipment. For OE Ms 
and end-users. 

State-of-the-industry 
If you are marketing to the minicomputer and microcomputer market, the 1980 Mini­
Micro Computer Market Report is must reading . It gives you key market trends in each 
and every product category. With it, you can 
• determine competitive positions • identify the major criteria used by 
• evaluate current market shares purchasers to evaluate suppliers 
• determine projected changes in • identify applications trends 

market shares • analyze industry or product growth 
• identify emerging industry growth areas trends to better plan marketing directions 

Most Extensive Data Base 
The 1980 Mini-Micro Computer Report, compiled in 
conjunction with the computer industry's leading 
independent research firm, Dataquest, is based on 
responses received from more than 11 ,000 Mini-Micro 
Systems readers. Covered by the report are Third-party 
OEMs such as systems integrators, specialized 
system OEMs and, software houses and services. 
Also covered are the sophisticated end-users, 
located at large corporations with volume 
requirements, at EDP sites where mini­
computers interface with mainframes, and in 
scientific and engineering areas. The report lists 
OEM and end-user buying plans separately. 

To get the facts about the $10,000,000,000 minicomputer and 
microcomputer market, order your copy of the 1980 Mini-Micro Computer 
Market Report today. 

•Pro1ecllons based on stat1st1cs compi led for the 1980 Min1-M 1cro Computer Market Report. 

gg !'}!!~!":,!!~era Sysaems 
221 Columbus Avenue, Boston, MA 02116 
(617) 536-7780 

Regional Sales Offices: 
Boston (617) 536-7780 
New Jersey (201) 625-9225 
Chicago (312) 654-2390 

Denver 
Orange County 
Los Angeles 
San Francisco 

(303) 388-4511 
(714) 851-9422 
(213) 933-9525 
(408) 243-8838 

I want the facts about the $10 billion minicomputer and microcomputer market. 
D Send me my copy of the 1980 Mini-Micro Computer Report. 

___ Check is enclosed for $495.00 
___ Purchase order for $495.00 is enclosed 

D Have your regional sales manager call me 

Name 

Title -----------------------------­

Company 

Address ----------------------------­

City _________________ State ____ Zip Code ____ _ 

Telephone ________ _ 



MEASUREMENT-AND-CONTROL PROD­
UCTS. A line of measurement-and-control 
products is detailed in a catalog . The 40-page 
booklet describes standard data-conversion 
products, signal-conditioning products, tem­
perature instrumentation , digital panel 

DEC and S • 100 BUS 

instruments, power supplies, computational 
circuits and monolithic integrated circuits. The 
catalog also lists specifications, prices, 
technical publications and subsystems. 
Analog Devices, Norwood , Mass. 

Circle No 305 

LOCAL DATA SET. The Micro400 local data 
set series , designed for short-range 
transmission, is detailed in a brochure. The 
booklet describes the series, which includes 
asynchronous and synchronous versions of 
line drivers for use over customer-owned, 
twisted-pair cable and local data sets for 
private-line metallic circuits. Mlcom Sys­
tems, Inc., Chatsworth, Calif. Circle No 306 

MICROCOMPUTERS. A line of microcomput­
er products is detailed in a brochure. The 
36-page book describes hardware, software 
and system configurations for Digital 
Equipment Corp.'s LS1-11 series, and systems 
from other manufacturers, including Apple, 
Commodore and Texas Instruments. The 
catalog also lists microcomputer books, 
supplies and peripherals, prices and technical 
information. CompuMart Corp., Cambridge, 
Mass. Circle No 307 

A REEL BARGAIN! 
"MS 

TRANSPORT 
FORMATTER 
CONTROLLER 
CABLES 
WARRANTY $ 4495 QUANTITY ONE 

PLUS TAX 

.,- W' Reel to Reel Tape Transport Subsystems (Proven technology !) 

.,- Self Loading 1 OVi', aw· and 7" Reels (Auto-loading that works!) 

.,- IBM and ANSI Interchange Compatibility (An End-User must !) 

.,- Phase Encoded Formatted Transports (The Reel real world !) 

.,- 25 ips Speeds and Up (System flexibility!) 

.,- Single Slot PDP-11, UNIBUS Interface (Savings') 

.,- Single Slot LSl-11 , Q BUS Interface (Proven design available NOW!) 

.,- S-100 BUS Interface (Reliable Mega-Disk Back-Up and Interchange!) 

.,- LOW COST RELIABLE TAPE SYSTEMS (Remarkable') 

.,- Dealer and OEM Inquiries Welcomed (We're serious') 

• dl11l1ion ot 
OMNI COMPUTER CORPORATION . BOX 163 - San Juan Capistrano CA 92693 (714) 661-6664 

Ill•• Lil•r•l•r• 

'IRW _..CIWECTOR$ 

•Creative Technology 
in Back Plane Systems 

BACK PLANE SYSTEMS. A line of back 
plane systems is described in a catalog. The 
20-page design guide details printed circuits, 
metal and SEM/NAFI panels and connectors. 
The catalog also includes technical data and 
suggestions for dimensioning procedures. 
TRW Cinch Connectors, Elk Grove Village, Ill. 

Clrcle No 308 

CIRCLE NO. 137 ON INQUIRY CARD CIRCLE NO. 138 ON INQUIRY CARD 
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Illa• Li1ara1ura 
Send For Our Brand New 
Catalog Of Continuous+ 
Business Forms 

t For Use With Mini. 
Micro & Small 

Computer 

*Quick 
Delivery 

*Dependable 
Service 

*Great Prices 
*Ouality 

Products 
*Satisfaction 

Guaranteed 

Systems 

t+ 

P. 0. Box 480 
Mechanicsburg, PA. 17055 

' 0 

,o 
'.o 

0 

CIRCLE NO. 129 ON INQUIRY CARD 

LITERATURE THAT COSTS 

SMALL BUSINESS COMPUTERS. 
Information on purchasing small 
business computers is provided in 
" The Ins ider's Guide to Small 
Business Computers." The 70-page 
book discusses how to select 
computer hardware and software, the 
trade-offs between buying application 
software packages and developing 
custom ized applications , how to 
analyze a computer's cost­
effectiveness and how to calculate the 
time it will take for the computer to pay 
for itself. The $6.95 guide also 
includes an audio cassette tape 
containing interviews with business­
men on how computers have 
benefitted their companies and a 
summary of the contents of the guide. 
Data General Corp. , Route 9, 
Westboro, Mass. 01581 . 

DATA COMMUNICATIONS. An intro­
duction to data communications is 
presented in "Data Communications 
for Minicomputer Users ." The 
so-page booklet is intended for use 

with a one-day seminar offered in 49 
cities. It explains how to connect 
terminals located at a distance from 
the computer. The $15 publication 
contains more than 35 illustrations, a 
data communications glossary and 
reference charts for standards such 
as the ASCII code set and the EIA 

interface circuit designation. Micom 
Systems, Inc., 9551 Irondale Ave., 
Chatsworth , Cal if . 91311 . 

DATA DICTIONARY USE. Informa­
tion on data dictionary applications is 
provided in "The Data Dictionary in 
Systems Development. " The 125-
page, illustrated book outlines the 
relationship between the data 
dictionary and the phases of systems 
development. The $15 publication 
also covers the dictionary's uses in 
structured analysis, with business 
systems planning and as a develop­
ment control tool in multinational, 
multisite environments. MSP, Inc., 21 
Worthen Road , Lexington, Mass. 
02173. 

• Supports up to five users simultaneously 
executing jobs 

many connectors 
and cables we 
suppl y . In stock 
or t o your specs. 
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• All Data General languages for 
MicroNOVA™ are supported 

• User shared code support 
• Independent user directories 
• Record lockout facility 
• Printer spooling package 

Now Data General Users 
Have A Choice! 

CIRCLE NO. 126 ON INQUIRY CARD 

FAST • RELIABLE • ECONOMICAL 
We make cables that interface with DEC, IBM, 

DGC, Tl, H/P and others ... ribbons, coax, 
twin-ax, Telco, to name just a few. 

Extended Data Cables (EIA-EDC) up to 250 feet! 
$18.50 plus 75c/foot (18 conductors) 

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. 

d S The Company with a lot of Connections 

CC ~~~~e ~~~ f~o~~l~c~~pany.lnc. 
722 Danbury Road - P. 0 . Box 622 3001 Contract Avenue 
Ridgefield , Connecticut 06877 Las Vegas , Nevada 89101 
12031438-9684 TWX-710-467-0668 17021382 -6777 
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HARDWARE 

JlJHlJ;t Data Terminals from DASI 
TH[ DATA TERMINAL 

ANO SYS TEMS PEOf>lE 

PURCH. ANN. 12-MO. LEASE PURCH. ANN. 12-MO. LEASE 
MODEL# PRICE SERVICE W/SERVICE MODEL# PRICE SERVICE W/SERVICE 

Tl 745 $1595 $216 $ 90 LSI 42 $2095 S3l1 $105 
Tl 765 2695 312 135 TTY 43 AAK 1350 220 70 
Tl 810 PKG. 1955 312 110 HAZELTINE 1420 950 180 62 
Tl 820 PKG. 2295 324 100 HAZELTINE 1520 1450 240 96 
Tl 825 PKG. 1795 252 85 GE 2030 1450 ~ 80 
DEC LA 34 1095 198 65 DIABLO 630 2430 330 120 
DEC LA 120 2495 330 135 DIABLO 1640 3195 363 160 
DEC VT 100 1795 187 105 DIABLO 1650 3295 363 165 
VISUAL 100 1595 187 80 HP 2621A 192 80 
LSI ADM 3 850 180 50 HP 2621P 324 150 
LSI 31 1370 286 75 

• Quantity discounts available • 5% Discount C.O.D. • DASI Is nation- wtlh naHonwtde oervlce 
• Local stocking warehouses • Complete line of supplies 

Corporate Oflices: Cole Rd. & Camden Ave., Blackwood, N.J. 08012 
(609) 228-0700; Toll Free (800) 257-7748. In New Jersey, (800) 232~10. 

District Offices: Atlanta-(404) 449-5435 • Boston-(617) 769-6420• Chlcago-(312) 967--0440• Clevelend- (216) 
473-2131•Dallas-(214)256-5536 • Oenver-(303) 741-2922 • Oetrolt-(313) 589-1409• Houston- (713) 682-5965 
• l.A.-(213) 538-4100 • Mllwaukee-(414) 963-9008 • MlnneapoHs-(612) 854-4466 • N.J.-(201) 227-8880 
• N.Y.C.-(212) 564-9301 • Philadelphia-(215) 667-8315 • Phoenlx-(602) 263-5034 • Portland-(503) 644-8600 
• Rochester-(716) 377-2080 • San Antonlo- (512) 657-5941 • S.F.-(415) 872-1811 • Seattle-(206) 251-5070 
• Wash., D.C.-(301) 459-3377 

TWX# 51G-686-2932 GSA Connet# GS-OOC-02234 ~31-81 

HEWLETT• PACKARD 
SURPLUS 

LARGE SUPPLY OF 
TAPE DRIVES 
SYSTEMS 
MEMORY 
PARTS 

DISC DRIVES 
CPU'S 

1/0 CARDS 
COMPONENTS 

BUYING****SELLING 

(~llISIS 
(~(t!ll,IJ'l

1

l~ll 
-(~(till•-

2356 Walsh Ave . Santa Clara . CA 95051 1408 1 727-0431 
For domestic and 1nternat1onal sa les TWX 910-338-7330 

Circle No 417 
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lla11iliad Ads 

CONSUL TING SERVICES 

8086 
SOFTWARE CONSULTING 

Specializing in Real-time Systems, 
RMX-86, MTOS-86, Drivers, _ .. 

68000 Z8000 USERS 
Interested in a Multitasking, 

Multiprocessing resident 
Operating System? The OS has 

fast interrupt handling, 
comprehensive services, and is 

small. 
JOHN PETRAGLIA 

ARIEL SOFTWARE, INC. 
16 Bluff Circle 

Hauppauge,N.Y.11787 
(516)-724-9114 

SOFTWARE 

PROJECT MANAGERS 
AND ENGINEERS 

If you need a fast . flexible , eff1c1ent. low-cost tool 
for managing pro jects: 1f you need results in 
minules ·instead of hours or days . you need 
MicroPERT (tm). 

MicroPERT (tm) Projec t Management System 
o ffers features unparallel 1n its price range. 
including: 

Over 200 graphic outpu t op tions including Net­
work Diagrams, Gantt. Manpower. Resource & 
Cost chart s on a variety of graphic output 
devices . 

Over 45 report ou tput options inc luding Event. 
Activitiy , Manpower & Resou rce schedu les. Cost 
detail & summary reports & exception reports for 
most categories on a vari ety of output devices . 

M1croPERT (tm) 1s available for purchase or ren · 
tal . in disk & tape-based versions for Tektronix 
4050 seri es (desktop) Graphics Computers from : 

SHEPPARD SOFTWARE COMPANY 
1523 Coronach Ave. 

Sunnyvale, CA 94087 
(408) 733-8651 

··························•••• ' 
MICROPROCESSOR SOFTWARE 

8048 , Tl9900 . 8080/ 8085 , 6800 , 6502 . Z80 , etc. 
Fortran IV M1 crop roccssor Cross Assemblers and 

Simulators for all compu ters Over' 250 1nstallat1ons 

on 16 b11 m1n1s 10 60 bit maxis (over 25 different 

manufacturers) Features include macros cond1-

11onal assembly cross reference tables el c Most 

assemblers are relocatable and include linking 

loaders For more 1nfo rmat1 on con tact Microtec , 

P.O. Bo• 60337, Sunnyvale. CA 94088. (408) 733-2919. 

~···························· 

For information on 
Classified Advertising 
call Linda Lovett 

(617) 536· 7780 
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Mini-Miera CAREER OPPORTUNITIES 
llSll!lllS RECRUITMENT ADVERTISING 

Rates 
$60 per column inch. 
Column width 1 3/.i" x 10" (4-column/page). 
Full page: $2,400 (1 x B & W) 

Circulation 
Over 90,000 technically sophisticated 
professionals-third party OEMs, 
Consultants and End Users-in the 
burgeoning minicomputer and 
microcomputer markets. 

7-Day Closing 
(Prior to Issue Mailing Date) 

Issue Date Mailing Date Closing Date 

DEC. DEC.3 NOV. 20 

Mail Film to : 
Recruitment Hot Line Telecopier Number Lynn George 

(203) 327-
6772/6746 

(203) 
324-5825 

Call your ad in­
we 'll set the type 

Send the copy 
by Fax-we'll 

at no charge. 

g...q,~.q..q,..c;-.~ 
~ SOUTHEAST _. . ~ 

§ Our 12 Olflces in NC. SC. GA and i 
FL speclaUze in Control Systems, In-

do the rest. 

MINl·MICRO ENGINEERS 
23-42 ,000 

We serve Cincinnati & National clients in a variety 
of industries including computer manu· 
facturing/sophisticated machine controls/toys . 
For a more challenging career, contact W. Keith 
Baldwin . All positions are fee paid . t 

strumentatlon, Electronic Design, and 
Engineering positions from 18 to 40K. 
Aggressh'e, confidential. Fee-Paid § 
service. Send resume to \Valt Loescher, § 
BEALL PERSONNEL. P.O. Box Baldwin &Associates § 4006ED, Anderson, SC 29622 !.. 22W01t>• cr.crroiCHo45202 Sl31>416551 
~..q-.~~~..q-.~~ ''-~~~~~~~~~·--' 

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 companies pay all of our fees. 

RSVP SERVICES Dept. MM 
Suite 700, One Cherry Hiii Mall 
Cherry Hiii, New Jersey, 08002 

).~·-

RSVP SERVICES, Dept. MM 
Suite 300, Dublin Hall 
1777 Walton Road 
Blue Bell. Penna. 19422 
(215) 629-0595 

RSVP SERVICES + · Employment Agents.for Computer Pr()/essionals 

A small ad here 
can attract 

a lot of attention 
(203) 327-6772 
(203) 327-6746 

DESIGN ENGINEERS 
Salarlea 17-40K 

Software/Hardware Analoa/Dlgltal 
We have numerous job orders for design 
engineers . These jobs are located in the South· 
east and offer excellent starting salaries . Fees 
Paid. 

BEALL ASSOCIATES OF MACON 
Bernard Bearry Macon, GA 31208 
P.O. Box 6113 912-743-3484 

Recruitment Advertising Manager 
Peggy Gordon 
Assistant Recruitment Manager 
CAHNERS PUBLISHING CO. 
1200 Summer St., Stamford, Ct. 06905 

West Coast contact 
Diane Smith Daou, Western Regional Manager 
CAHNERS PUBLISHING CO., 5670 Wilshire Blvd. 
Los Angeles, Ca. 90036 Phone: (213) 933·9525 

The Quest for an objective 
peg for your salary desires. 
Or, how to learn 'dur true worth, 

not somebo y else's. 
Salary surveys can be seductive. 

They can entice the unwary with albeit accurate com­
pilations of mass statistics, curves, means and medians 
for almost any experience level, or any geographic 
area you might wish to identify with. 

But as always happens with statistical universes, 
they fall apart when you try to apply them literally to an 
individual case, at a given time, at a given place. 

QUEST offers you something better- and certainly 
more reliable. 

Call us, or send us your resume in confidence. 
We 'll incorporate not just your conventional career 
data, but also your personal and professional desires, 
aspirations and goals, and your preferences in corpo­
rate climate, into a "salary survey ofone." 

Interviewing, at your option, will help you reach the 
optimum, long term decision possible for the only 
statistic that can really have meaning for you. 

Number One. 
Call toll free or write us without obligation. 

(800) 821-7700, Ext. 114 

~~p~e~n~st~l~!~S!c~!ln~!~® 
6400 Goldsboro Road. Dept. 33, Washington. D.C. 20034 • (301) 229·4200 

Baltimore (301) 788-3500 •Philadelphia (215) 265-8100 •Atlanta : (404) 522-7764 



You could be caught in a dead end 
job. Or you could wander through a 
confusing maze of professional 
opportunities. OR you can let us 
chart a direct course toward your 
professional goals. 
Talk to the experts at Wallach. 
We've been successfully recruiting 
professionals like you for over 15 
years. Our client companies pay all 
fees, interview and relocation costs, 
and you get the free benefits of our 
in-depth knowledge of hundreds of 
potential employers and our expert 
counseling and negotiation abilities. 
Nationwide opportunities include 
technical/management consulting, 
project management, R&D, test and 
systems evaluation in the fields of 
Communications, Satellites, 

MINI-MICRO SYSTEMS/November 1980 

Fro1n Sbut to Finish, 
Wallach Associates 
knows every turn 
in the 
Job-Search Maze! 
Weapons, Intelligence, Computer, 
Energy, and Aerospace systems. 
Specific skill areas include: 

• Software Design 
• Communicadon Networks 
• Telecommunicadons 
• Minicomputers 
• Mathematical Analysis 
• Signal Proce~lng 
• Digital Systems 
• Mlcroproce~r Design 
• Systems Architecture 
• Applicadons Programming 
• Command & Control 
• Systems Programming 
• Computer Graphics 
• EW/SIGINT/ELINT 
• MIS/OPs Research 
• Diagnostics 

Puzzled by a maze of career options'! 
Outsmart the maze with a 
professional guide from Wallach. If 
you currently earn over S22,()(X), we 
can find a better job-the right job­
for you! Get started today, send your 
resume in confidence to : Perri 
Reeder 

\NALLACH 
associates, inc. 
1010 Rockville Pike 
Box 6016 
Rockville . Maryland 20852 
(301) 762-1100 

p,.ofe'> .. 1onotl Employment Con'>ultc1nt".lo 

Wallach ••• Your career connection 
An Equal Opportunity Employer Agcy 

Looking for quality resumes? 
Run your ad on these pages 
and you'll get just that! 

----· .--- ----
: 

For details, 
call Lynn George or 
Victoria Fraser. 
(203) 327-6772 I 6146 
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'fhel'don'f t:all ~u 

"Hi there, this is Bob at Gone Tomorrow Employment." 

"Smart career move -and you can move again in a few months." 

"And ideally located in Beetledung Corners -that famous cultural center." 

"Hi there, this is Arthur at Luftwaffe Aerospace." 

"Picked your card up off the floor at the Engineers ' convention." 

Wou c:all fhen1 
"Put me through to Tom Fisher, the Technical Manager. 
He 's expecting my call." 

With the technological breakthroughs of the 
information age, why is the job search still in 
the stone age? Head hunters, employment 
agencies, advertisements, computerized 
"job banks", job fairs; none of them address 
the real issue - to establish direct and im­
mediate communication between you and 
the technical managers who can offer you 
what you want without wasting your time or 
violating your privacy. 

Let's face facts . The only people who 
really understand your field are those who 
are in it, not help wanted ad writers, agency 
interviewers, and certainly not computers. 
The PAR concept is simple. PAR puts your 
story, as you write it, directly in the hands of 
the managers who are qualified to evaluate 
it. We then send you their story as they 
wrote it. 

In brief, here's how PAR works : 

• We put your whole resume (except for 
your identity) in our database. 

• The technical managers search our 
database directly on their own terminals 
using their own words and logic to select 
and review your entire resume whenever it 
seems relevant to their interests. 

• Managers who want to talk with you write 
you a description of what they have to 
offer. They telecopy it to us and we mail 
their material to you within one day. 

• You open the letter, read about their offer 
and telephone them ("He's expecting my 
call.") if you want to . If you don't call them, 
they can't call you. 

• We have a few "bells and whistles" on the 
system to make sure you get good results 
and to protect your privacy (for example, 
your own company can't even search your 
resume, let alone view it) , but basically 
that's our PAR system. 

The PAR system is our field and we 
understand it better than anyone else. 
We let the ad agency do the headline ­
because we liked the Luftwaffe bit-and 
the layout but we wrote this ad ourselves 
(with a few arguments). We designed, 
developed, and proved PAR for profes­
sionals in en11ineering, data processing 
and the physical sciences. We have told 
you about PAR using our words. Won't 
you join the people and corporations 
throughout the United States who, 
in just a few months, have helped us to 

become a national 
clearinghouse 
for technical 
knowledge and 
expertise . 

We charqe $14 
(our input cost) for a 
1 year subscnp!IOn. 

Call us (we won't call you) 
8:30 a.m.-8:30 p.m. M thru F East­
ern time at 

Or in NY State 

Or send in the coupon to get full information 
about us and (we hope) to put us to work for 
you. 

PAR is an endorsed member service of the National Society of Professional Engineers. 
Members of NSPE, ESWP and other participating societies may subscribe at a reduced fee of $10 per year. 

·------------------------------------------------------------------------------------------------------------------~ 

0 
co 

z 
2 
2 

PAR DataBase Innovations Inc , 28 Lower Main $treet, Ossining . NY 10562 

0 I wish to enroll now Send me your Membership Subscription Package 
I understand that I may return 1t w1th1n 30 days for a ful l re fund or cance llation of 1nvo1ce 

0 I enc lose payment ($10 for members, $14 fo r others) 0 Bill me 
O Please send me fu ll info rmation 

NAME SOCIETY ACRONYM 

ADDRESS MEMBERSHIP NO 

Q TY STATE ~IP 

TEL# SIGNATURE -----

PAR PROFESSIONAL 
ABSTRACTS 
REGISTRIES 

.\'-;fRV1CE )~ .)ATAAASI !\J~.,)\.\T '''-' 1\11 

'-------------------------------------------------------------------------------------------------------------------~ 
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FLORIDA 
Advance your career while enjoying 
Florida's mild climate. Engineers, at 
all levels, are needed for our growing 
data communications and avionics 
companies. Salaries to 50k + and NO 
state income tax . Systems skills 
needed include: 

• Micro processors 
• Software/Hardware 
• Modems 
• Multiplexers 
• Signal processing 
• Microwave 
• Telephcny 
• Satteli te 

All fee paid. Nationwide openings. 
Send resume, with present and re· 
quired salary including relocation 
preferences, or call C. Haase, Tech­
nical Director. 

CORPORATE 
ADVISORS 

12955 Biscayne Blvd ., #300 
Miami, FL 33181 
(305) 891-4801 

F-0-R-T-U-N-E 
SALES/MARKETING 

Sales Mgr-digital analog . . .. to 45K 
Marketing Mgr-MOS .. to 35K 
Sales Mgr-proc. inst . control .. to 35K 
Sales Mgr-hybrid circuits ..... to 33K 
Tech . Sales-word processing 

eqpt . . . . . . . . . . . . . . . . . . to 30K 
Tech . Sales Support-graphic 

display . . . . ............. to 30K 
OEM Sales-semiconductors . .. to 30K 
Sr. Sales Eng-broadcast . . . to 24K 

SYSTEMS ANALYSIS/EDP 
SNA Network 
MVS System 
Many others 

ENGINEERING 

to 40K 
. to 3BK 
. 17-45K 

MANUFACTURING 
Mgr-switching power supply .. to 45K 
Sr. Systems Eng-hard & software to 45K 
Plant Engr-EE . . to 40K 
Mgr . Asst . Eng-ATE . . . . . . to 39K 
Reliability Mgr-micro processor to 38K 
EE-many positions to 35K 
Test Eng-sem iconductor . . . . to 35K 
Prod . Eng-semiconductor . . . . to 34K 
Mfg . Eng-medical instrument .. to 32K 
Circuit Design Semiconductor , 

Linear . . . . . . . . . . to 30K 
Design Hybrid Circuits .. to 30K 
R&O EE-digital/analog to 30K 
Reliability Engr.-lnstrument ... to 30K 
Computer Engr-disk cont . to 29K 
Computer Engr-printer ....... to 29K 
Sr . Computer Engr . . . . to 29K 
Design Engr-data acquisition to 29K 
Project Engr-microwave . to 27K 
Sub-mini Connector Project Engr to 27K 
Packaging Engr-terminals . to 27K 
QA-Micro Electronics to 26K 
Electronic Tech . . . . . 15-26K 
Manufacturing Engr-EE ... to 25K 
QA-BSEE/ ME/ IE . to 25K 

The above listing is only a fraction of 
positions available. Send resume to: 

7315 Wisconsin Avenue 
Bethesda, MD 20014 

or call an office !Isled below 
Nashua, NH 603-880-8880 
San Jose, CA 408-296-8212 
South Bend, IN 219-291-7161 
Washington, D.C. 301-986-9509 

Discover The Nation's Leading Region For 

DIGITAL ELECTRONICS 
Discover Scenic New England 

TELECOMMUNICATIONS to 40K 
Design & Support enhancements to X .25 Level 
III Protocol. Write implementations of the 
CCITT X.3 and X.29 standards, which will allow 
an operating system user to access public data 
networks. Write low-level queing routines for 
future communications projects. Provide support 
for synchronous and ring protocols. 

SYSTEMS DEVELOPMENT to 38K 
Team Leader developing assemblers, linkage edi­
tors, loaders and compilers for Intel 8085 and 
8086 based minicomputer/word processing sys­
tem. Pascal utilized as a microprocessor develop­
ment language. 

DATACOMM PROJECT ENGINEER to38K 
To supervise small group responsible for develop­
ing next generation communications hardware. 
Experience with 16 bit micros, high speed modems, 
TDM/FDM multiplexers and active filter design 
are essential. Position reports to V.P. of R & D 
and requires 10% travel for vendor evaluation and 
marketing support. 

MICROPROCESSOR/FIRMWARE 
DEVELOPMENT to 36K 

Become a member of a team developing the next 
generation of Micro-Processors! Bit Slice Archi­
tecture, Real Time, 1/ 0 Drivers, Communication 
Protocols enabling a multi-task environment. 

l 
l 
I 

\ 

l 

CALL RON STEARN COLLECT 
(617)742-1950 or submit resume. Available until 8 p.m. E.S.T. 

Gray and Steele Associates, Ire. 
240 Commercial Street, Boston, MA 02109 

CLIENT COMPANIES ASSUM E FEES AND RELOCATION 

Run Your 
Recruitment 
Ad Here 
You could run an ad this size 
(1/3-page square) for only $800. 

Need more information? 
Call (203) 327-6772/6746 

NG RA1ES . 
Nl ADVER11SI . 12.month penod-

RECRU11ME pply to all ads in any .. .. 
uency Rates a , .. x 5 ,. 3 ,;, x 5 

ed 
January 1980-Fre<\ 7,. x 5" 4 /• e) (square) per 

\sSU ·(horlz.) (sQU~ Cot. tnch 
~x10" 1'/• x. :· 1 ,;, " width 
3 •;, " x 10 " ' ivert .) (vert .) 

(verl .) 
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REGIONAL SALES OFFICES 

BOSTON 
John J. Fahey, 
Eastern Regional Manager 
221 Columbus Avenue 
Boston , MA 02116 
(617) 536· 7780 

NEW JERSEY 
Joseph F. Fitzhugh , 
Regional Manager 
262 East Main Street , Room 202 
Rockaway, NJ 07866(201 ) 625·9225 

CHICAGO 
Clayton Ryder, 
Regional Manager 
Charles Durham, Jr ., 
Regional Manager 
15 Spinning Whee l Rd .·Suite 224 
Hinsdale, IL 60521 
(312) 654·2390 

216 

LOS ANGELES 
Robert Billh imer, 
Regional Manager 
5670 Wilshire Boulevard 
Los Angeles , CA 90036 
(2 13) 933·9525 

ORANGE COUNTY 
David E. Pearson, 
Regional Manager 
202 1 Business Center Drive 
Sui te 208 
Irvine, CA 92715 
(71 4) 851·9422 
SAN FRANCISCO 
Frank Barbagallo, 
Reg ional Manager 
Sherman Building, Suite 1000 
3031 Tisch Way 
San Jose, CA 951 28 
(408) 243-8838 

DENVER 
John Huff , 
Regional Manager 
270 St. Pau l Street 
Denver, CO 80206 
(303) 388·4511 

JAPAN 
Tomoyuki lnatsuki , 
Genera l Manager 
Trade Media Japan Inc . 
R. 21 2 Azabu Heights 
1·5·1 O Roppongi 
Minato·ku , 
Tokyo 106 Japan 
Tel : (03) 585-058 1 

ENGLAND 
Ian Hardman 
Systems International 
Dorset House, 
Stamford Street 
London, SE1 9LU England 
(01 ) 261·8498 
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Introducin * 
the single board SI-11 

tape controller. 
• Tutally software transparent 
runs DEC operating and diag­
nostic software. 
• Embeds in all LSI-11 series 
computers. 
•Allows mixing 9-track, PE, 
NRZ or dual-density tape t units 

TC-151 

service network provide 
support wherever you are. 

For complete information on 
the TC-151 and our entire line 
of controllers, call or write 
Western Peripherals, 
14321 Myford Road, Tustin, 
California 92680. (714) 730-6250 
TWX:910 595-1775CABLE:WESPER 

0 !~~~':'?.~~R~!.~81'111 

+PE requires an additional half lxlard 
•nade name of DigltaJ Equipment Corporation 

Nutnber 1 in controllers. 
CIRCLE NO. 139 ON INQUIRY CARD 
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