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Network 
Affiliates. 

Tl's Bubble 
Memory 
Data Terminals 
extend distributed 
data entry for 
business. 

Tl's Silent 700* 
Models 763 and 765 
Bubble Memory Data 
Terminals bring an 
added dimension to con­
ventional distributed processing net­
works with off-line data entry 
capabilities. These memory experts 
can collect information right at the 
source to optimize your communica­
tions costs. 

The lightweight 
Model 765 Portable Bubble 
Memory Data Terminal has 
increased cost efficiency 
for utilities by allowing 
them to conduct off-line 
energy audits for their resi­
dential customers. In 
remote sales order entry 
applications, salesmen 
are speeding up sales turnaround time 
and improving productivity with the 
Model 765's built-in acoustic coupler 
for instant data access during sales 
demonstrations. 

The Models 763 and 765 data 
terminals are ideal for paperless 
health care claims processing which 

•8D8rJJ'1.0ll .1 .1M•U8 ""••n•-1.,..ttt · 
........ .t ....... ........ "'.:i• I 

optimizes office productivity for phy­
sicians, dentists and insurance compa­
nies, and reduces mailing time delays 
to increase customer support. Auto­
motive parts manufacturers and dis­
tributors are using the Models 763 and 
765 for fast, accurate parts ordering, 
and for managing parts inventories. 

Both models offer up to 80, 000 
characters of reliable bubble memory 
data storage and a file management 
system, and can execute user-devel­
oped programs to meet individual 
application requirements. 

In a variety of businesses, Tl's 
Models 763 and 765 Bubble Memory 
Data Terminals are providing power­
ful, economical extensions to data pro­
cessing networks. 

TI is dedicated to 
producing quality, inno­

vative products like the 
Models 763 and 765. And,. Tl's 

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

Supporting Tl's data terminals is 
the technical expertise of our world­
wide organization of factory-trained 
sales and service representatives, and 
TI-CAREt, our nationwide automated 
service dispatching and field service 
management information system. 

For more information on the 
Model 763 and 765 Bubble Memory 
Data Terminals, contact the TI sales 
office nearest you, or write Texas 
Instrumentsincorporated, ~ 
P. 0. Box 1444, MIS 7884, •n 
Houston. Texas 77001, UI 
or phone (713) 373-1050. 

ae put computing 
within everyone's reach. 

TEXAS INSTRUMENTS 
INCORPORATED 

In Canada, write Texas Instruments Incorporated, 41 Shelley Rd., Richmond Hill, Ontario L4C 5G4, (416) 884-9181. In Europe, write Texas Instruments, MIS 74, B.P. 5, 
Villeneuve-Loubet, 06270, France, (93) 20 01 OL In Asia Pacific, write Texas Instruments Asia Ltd., 990 Bendeemer Rd., Singapore 1233. Telex RS 21399, or phone 2581122. 

*Trademark of Texas Instruments tService Mark of Texas Instruments Copyright© 1981, Texas Instruments Incorporated 
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This terminal will 
make you feel better 

in the long run. 
When it comes to those marathon perfor­

mances at the keys, most terminal models can 
make the going rather rough. 

That's why Lear Siegler ;;~cl~~~~%~~~~· high­

such comfort-increasing features as a detachable 
keyboard that eliminates unnecessary twisting 
and turning. A 12" or 15" screen (30.5-38.1 cm.) 

has developed the ADM-32 
Intermediate Terminal™ video 
display. An ergonomic 
innovation. 

Because using any other 
terminal for prolonged peri­
ods will cause an operator to 
twist, turn, hunch, bunch, 
squint and squirm. Which 
means that fatigue is maxi­
mized and productivity mini­
mized. But with the ADM-32 
you can do away with ter­
minal torture. Because the 
32 is engineered from the 
human point of view. That's 
ergonomics. 

In the long run, comfort 
and ease increase produc­
tivity. And on the 32 you'll find 

Single key 
editing, cursor 
control keys, 
numeric key pad 
& more. 

Low-profile, detachable 
keyboard for maximum 
operator comfort & 
efficiency. 

INTRODUCING AN 
ERGONOMIC 11; 

1~ LEAR SIEGLER, INC. ~I DATA PRODUCTS DIVISION 

that eliminates hunching and 
bunching. And a non-glare 
screen with optional tilt that 
eliminates squinting and 
squirming. And as a special 
added feature, you'll find visual 
attributes with complete edit­
ing to highlight and format the 
display. Plus, two pages of 
memory that allow you to enter 
data on one page while trans­
mitting from the other. 

What could make more 
sense? After all you're not 
paying your operators to train 
for the Olympic Marathon. So 
do what'll make everybody 
really feel better in the long 
run. Call Lear Siegler today. 
Ask about the ADM-32 Inter­
mediate Terminal. 

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 7131780-2585 • Philadelphia 215/245-1520 • New York 212/594-6762 • Boston 617 /890-7093 · Washington, D.C. 301/459-1826 
· Orlando 305/869-1826 ·England (04867) 80666. 

CIRCLE NO. 4 ON INQUIRY CARD Intermediate Terminal 1s a trademark of Lear Siegler 



lreakpain11 
NCC AGAIN FEATURES SEVERAL NEW PBINTEBS 

For the second year in a row, the National Computer Conference was the showcase for new 
printers . This year 's newcomers are from Epson America , Inc ., Integral Data Systems, Inc. , 
and Alphacom, Inc . 

Epson introduced its 132-column MX-100 , an 80-cps bidirectional printer that retails for 
$950 to $995. The 9 x 9 matrix produces low-density graphics for business applications . In 
June, the MX-80 F I T (friction tractor) will be introduced. It differs from the popular MX-80 
only in its ability to handle cut sheets for office use , which adds $100 to the price , bringing it 
up to $745 . 

IDS showed two prototype units : a high-density , 18-wire print-head unit and a nine-wire 
multiple-color printer . The color model, a 132-column printer that incorporates the IDS model 
560 printer mechanism, includes a shifting mechanism to handle a four-color, vertically 
striped ribbon . Two modes of operation are available : four colors and a mix of more than 
eight colors . Both the color printer and the 18-wire printer will be available this fall . Prices 
are not yet determined. The 18-wire model is a dual-purpose printer prototype for word­
processing output at 150 cps bidirectionally , and data-processing output at 200 cps . 

Alphacom introduced a $1495 daisy-wheel printer . The San Jose, Calif. , company, which 
has exclusive rights to Olivetti 's printer mechanisms, uses the Italian firm 's 20-cps daisy­
wheel print head in the 132-column device . The printhead is the same mechanism Olivetti uses 
in its model ET221 electronic typwriter. Alphacom's printer is equipped with RS232C serial, 
Centronics-compatible parallel and IEEE 488 interfaces . 

PORTABLE PRINTING TERMINAL DEBUTS AT NCC 

This month's NCC also witnessed the debut of the Miniterm model 2300-the first in a new 
family of portable printing terminals from Computer Devices, Inc. , Burlington, Mass . A slew 
of enhancements distinguishes the new terminal from CDI's earlier 1200 series models. For 
one, a redesigned print mechanism that prints bidirectionally and uses a new thin-film 
thermal head enables the 2300 to operate at 160 cps-three times as fast as earlier models . 
Supporting the greater print speed is a higher communications rate (1200 baud versus 300 
baud) when the terminal is acoustically coupled to a phone line. The 2300 sells for $2785 in 
single-unit quantities. Delivery will begin in the fourth quarter. 

DATA MEDIA UNVEILS COLOR TERMINAL 

The first fully assembled VT-100-compatible color terminal was unveiled at NCC by Data 
Media Corp ., Pennsauken, N.J . Designed for office applications in which color line drawings, 
bar charts and histograms are required, the Colorscan 10 is particularly suited to highlight 
management, sales and financial presentations and reports , says Frank Zelis, Data Media 's 
vice president of marketing. The terminal displays eight colors on a 12-in. non-glare screen in 
an 80- or 132-column x 24-line format . A detachable typewriter-style keyboard contains eight 
function keys and a separate numeric pad. The Colorscan 10 includes all the features found in 
DEC's VT-100 and Data Media 's DT80/ 1 and / 2 terminals , such as split screen, regional 
scrolling, smooth scrolling and double-height, double-width characters . Delivery is 90 to 120 
days , and price is $3795 in single-unit quantities . 

LEAB SIEGLER ADDS VOICE, TOUCH-SCREEN INPUT TO TERMINAL LINE 

Video terminal giant Lear Siegler Inc . added voice input and touch-screen capabilities to 
three of its CRT models at NCC. The Anaheim, Calif., company has entered into joint 
marketing support agreements with voice I / O systems maker Interstate Electronics Corp ., 
also of Anaheim, and touch-screen maker Interaction Systems, Inc ., Newtonville, Mass . 

Special recognition capabilities will be available for the ADM3A and ADM5 dumb terminals 
via Interstate's VRT200 , a single-board voice-recognition system able to understand 100 
words or short phrases . The $2100 VRT200 , which includes a preamplifier and microphone, 
plugs into the CRTs with minor changes . Single-unit prices for the ADM3A and ADM5 are 
$895 and $995, respectively . 
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The touch-screen kit will be available for the ADM32, a $2195, 15-in., large-character 
display . Interaction's TK242 kit includes a Z80-based board, a glass face plate and 
interconnect capabilities . The screen uses capacitance to determine the area that has been 
touched. The TK242 is priced at $995 . 

XEROX UNVEILS STAR 01' ITS ETHERNET NETWORK 

In late April, Xerox Corp. announced a personal information system-the Xerox 8010 
Star-which the company considers the cornerstore of its Ethernet local area network . 
Rather than position the system as an executive management work station, Xerox is aiming it 
at "middle professionals," such as engineers, accountants, writers and electronic desginers 
who create, interpret, manage and distribute information to others . The system includes 
computing, text editing, graphics creation and communications functions. The Star includes 
a two-page desk-top display, which can be configured as two pages in a split-screen format or 
a page with icons along the side; a keyboard; small processor, and a "mouse" control device, 
which when moved vertically or horizontally on a desk causes similar cursor movement. 
Price is $16,595, including basic software. The processor, hard-disk and floppy-disk drives 
are housed in a cabinet that fits under a desk. Thousands of the units can be linked via 
Ethernet and work with the 8000 series (the first commercial Ethernet system) and model 
860 word processors . 

FLOATING-POINT PROCESSORS TO BLOSSOM THIS SUMMER 

The effort to bring mainframe-like numeric processing power and speed to minicomputer 
users at low cost is accelerating as the number of laboratory, process-control and robotic 
applications increase. Beginning this summer, major 16-bit µp suppliers will implement 
floating-point functions in either hardware or firmware, decreasing the programming burden 
for users. The major products are from: 

Intel Corp.: Availability of the iAPX 86-20 numeric data processor, which will undergo a 
new round of sampling this month, has been hampered by problems. About 400 of the early 
devices, which include an 8086 16-bit µp with an 8087 numeric processor extension, have 
been sent to customers such as IBM and Analog Devices, Inc., since last July, and all have 
had problems . The most notable problem is an electrical glitch that hampered communication 
between the 8086 and 8087. Intel says these problems are solved, and 50 to 100 new units 
will be sampled this month by customers whose prototype development has been delayed. 

Motorola Inc.: Motorola plans to add co-processors for the 68000 µpin the future, but in the 
meantime will implement those functions in firmware packages, says John Stockton, 
technical manager for the 68000 in Austin, Texas. The first package will be available this 
summer and is expected to equal the 8087 in performance. Backup documentation is being 
prepared for the product, which for the first time allows 32-bit multiplication and division on 
the 68000. The second package, like the 8087, will conform to proposed IEEE floating-point 
math standards. It is slated for introduction next summer. 

Zilog, Inc.: Sources close to Zilog believe the company is readying a floating-point processor 
for its Z8000 µp . Scheduled for introduction next winter, the product is expected to equal or 
exceed the performance of the 8087, but the company declines comment on its plans. 

ANOTHER PRINTER MANUI' ACTURER HAS CHIP PROBLEMS 

Diablo Systems, Inc., Hayward, Calif., is the latest printer vendor to experience chip 
problems, following Centronics Data Computer Corp. 's problem with a faulty µpin a printer 
last year (MMS, May 1980, p . 63) . After halting shipments last month because of a 
contaminated chip, Diablo will resume shipping its popular model 630 quality printer early 
this month, a company spokesman says. However, he will not comment on the nature of the 
problem, nor reveal which vendor supplied the chips . 

Company distributors say the daisy-wheel print element in some 630s would merely spin, 
not print. The spokesman says that only a small percentage of the printers were affected . 
Customers who have faulty printers will get a board swap with an extended warranty for the 
new part. 
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Express yourself with a Whizzard 
computer graphics system and take 
advantage of our technological inno­
vations . You get system flexibility. 
Easy to use, ever-expanding software 
support . Installation , training and 
service world-wide. And an inside 
track on the future . 

We're earning our reputation 

in computer graphics. Count on us. 
For advanced hardware compatible 
software. And added value. 

Find out more about how 
Megatek can give you freedom 
of expression . Write for up-to­
the-minute details on our 
complete line of computer graph­
ics products. 

MEGATEK CORPORATION 
CIRCLE NO. 5 ON INQUIRY CARD 

Megatek Corporation , 3931 Sorrento 
Valley Blvd ., San Diego, CA 92121 . 
714/455-5590 .TWX 910-337-1270 
Megatek International/Europe, 11 
Woudstraat, 4031 JA lngen , The 
Netherlands, Telephone: 31 3443-
2800, Telex: -70619 
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MEMORY EXPANDER BOOSTS PDP-11/34 SPECS 

Look for Able Computer Corp., Irvine, Calif., to begin deliveries this month of a memory­
expansion system that raises main-memory mapping capabilities of Digital Equipment 
Corp . 's ubiquitous PDP-11 / 34 minicomputer from 256K to 4M bytes . Called Enable, the new 
system boosts 11/ 34 performance to the level of newer PDP-11144 machines by permitting all 
currently executing programs to remain resident in main memory. Sources at the company 
say that additional performance can be squeezed out of the 11 / 34 by incorporating an 
optional BK-byte cache memory. The Enable system comprises a hex-wide controller, a dual­
wide bus terminator board and a quad-wide cache, in addition to the main memory used in 
the 11/ 34. All boards fit into the ll/34's Unibus backplane slots . Enable operates under 
DEC's RSTS-E/ Version 7 operating systems and will be available in a packaged version for 
mounting expansion cabinets later this year. Price is approximately $6000. 

WESTERN DIGITAL SYSTEMS TO SPORT ADA 

Expect the first product from Western Digital's new Advanced Systems Division to appear 
by mid-year. The product-a full-scale µc based on the firm's 16-bit Pascal Microengine and a 
compiler designed to handle a subset of the Defense Department's Ada programming 
language-is undergoing beta testing, says a source close to the company. The system is being 
built at the firm's Newport Beach, Calif., headquarters and a newly acquired facility in 
nearby Riverside . WD's existing distributor network will handle European sales of the as-yet­
unnamed system, and a network of systems representatives will handle U.S. sales . Price of 
the new system will be $5000 to $6000. 

RANDOM DISK FILINGS 
Six-month old start-up Amlyn Corp. will reportedly have its first offering-an BM-byte, 
5 1.4-in. floppy-disk drive-ready to go in evaluation quantities by the third quarter . The 
new drive has the same mechanical dimensions as an industry standard SA450 double­
sided drive, and will be compatible with controllers used for Seagate Technology's 6M-byte 
ST-506 51.4-in. Winchester. The new floppy-disk drive is based around a five-disk cartridge 
and five single-sided read/ write heads . It operates at 154 tracks per surface-twice the 
amount found on a conventional SAB50 B-in. floppy-disk drive . 

Reports are circulating that three of the remaining co-founders of Dastek Corp. will soon 
leave the company. This follows a decision by media maker Dysan Corp.-which already 
owns more than three-quarters of the Los Gatos, Calif., thin-film read/ write head and disk­
drive vendor-to exercise its option to buy out the remainder of the company. On the move , 
says one source, is Dastek chairman Jay Dee Shiverdaker, finance vice president John 
Middlestead and marketing vice president Jim Koerber . Remaining as president of Dastek is 
Al Imaya. A spokesman for Dastek neither confirms nor denies the reports. 

Now in the works at Tandon Corp., Chatsworth, Calif., says one source, is a plan to 
supply the company's major OEM customers with complete subsystems based on Tandon's 
51.4-in. Winchester-disk drive and double-sided minifloppies. Power supplies, chassis and 
cabling would come from Tandon facilities overseas, with final assembly carried out at a 
subsidiary to be set up in Southern California . Pacing factors at this point include 
controller design and the availability of factory space. A spokesman for Tandon has no 
comment on the reports . 

Look for the co-founders of Ontrax, Inc., which shut down operations last month, to 
resurface in the San Francisco Bay Area disk-drive industry with a new company later this 
year . The Sunnyvale, Calif., designer of high-capacity B-in. Winchesters decided to call it 
quits after venture capitalists funding the company pulled back their investment in the face 
of what one Ontrax executive calls the company's overcommitment to the disk-drive 
industry. Ontrax had earlier announced that shipments of its first product-the five­
platter, 136M-byte Series B drive, scheduled to begin in the first quarter of this year (MMS, 
January, p . 39)-would be delayed until late 19Bl because of problems with the device's 
proprietary binary positioning system. The company had planned to begin shipping 
hardware this quarter using conventional voice-coil motors, however . -John Trifari 
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LSl-11® AND PDP-11® 
DISK STORACE SUBSYSTEMS 
~~® 

CONTl\OL 
DATA 

COST EFFECTIVE/HIGH PERFORMANCE 
First computer corporation offers a 
Wide range Of CMD/SMD/MMD/FMD 
disk storage subsystems for PDP-11 
computer systems. These subsystems 
offer users a cost effectlve-
h ig h performance alternative for 
applications demanding large 
capacity disk storage. 

HARDWARE /SOFTWARE COMPATIBILITY 
All disk storage subsystems utilize 
Emulex microprogrammed emulating 
controllers which are fully softWare 
transparent to both the PDP-11 
hardware and software. 

INSTALLATION AND SERVICE 
First computer can provide 
Installation and service for end-users 
desiring on-site warranty. Responsive 
service can be provided by over 
forty control Data field service 
centers located In most maJor 
metropolitan areas. 

REPUTATION AS A LEADER 
IN PDP-11 SYSTEMS 
First computer corporation has built 
a reputation based on Quality, 
reliability and service. During the last 
five years we have shipped over 
1,000 PDP-11 systems to satisfied 
customers worldwide. we continue 
to protect this reputation by 
offering only the very best. Disk 
storage subsystems can be provided 
to meet most application 
reQuirements from the followlng 
selection guide: 

HIGHEST QUALITY AND 
SUPER RELIABILITY 
The disk drives utilized In these 
subsystems are manufactured by 
control Data corporation the world's 
largest Independent supplier of 
peripheral eQulpment. control Data 
builds Quallty and reliablllty Into 
Its disk drives because CDC designs 
and manufactures each of the 
critical components-heads, media 
and servo. 

FULLY INTEGRATED AND TESTED 
ALL disk storage subsystems are 
configured, Integrated, and tested 
by First computer corporation 
to provide you with a totally 
plug-compatible disk storage 
subsystem. These subsystems can be 
Installed on your system and be 
up and running the standard DEC 
diagnostics and operating systems 
within minutes. 

MODEL STORAGE CAPACITY OPERATING SYSTEM EMULATION MODIFIED MODEL STORAGE CAPACITY OPERATING SYSTEM EMULATION MODIFIED 
Removable Fixed RT·11 RSX11·M I RSTS / E HANDLER Removable Fixed RT-11 RSX11·M I RSTS / E HANDLER 

9448-32 16 16 2 13.7MB RP02's 2 13.7MB RP02'5 YES 9730-160 - 160 2 67.4MB RM02's NO 

2 13.9MB RK06'5 2 13.9MB RK06'5 NO 9762 80 - 3 20.SMB RP02'5 3 20.SMB RP02'5 NO 

9448·64 16 48 4 13.7MB RP02's 4 13.7MB RP02'5 YES 1 67.4MB RM02 NO 

4 13.9MB RK06'5 4 13.9MB RK06'5 NO 9766 300 - 1 253.7MB RP06 YES 

9448·96 16 80 6 13.7MB RP02'5 6 13.7MB RP02'5 YES 1 256.1MB RM02 YES 

6 13.9MB RK06'5 6 13.9MB RK06'5 NO 9775 675 1 552.5MB RP06 YES 

9730-80 - 80 3 20.BMB RP02'5 3 20.SMB RP02'5 NO 1 552.5MB RM02 YES 

1 67.4MB RM02 NO 

CDC-1 TWX NUMBER 910-651-1916 
® ReOISt9red tnClemark of control Data corPQraUon 

® lle01St9red tnClemark of Emulex COrporatlon 
® ReOISt9red tnClemark of Dlgltal EQul-t corPQraUon 

"' 1l'IClemark First computw corPQraUon 

computer corr.>orat1on 
SOUTHERN REGION 

Houston, TX (713) 960-1050 
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corporate square/ 825north cassavenue/ westmont, illinois 60559/ (312) 920·1050 

WESTERN REGION 
California (To be announced) 
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For letters and reports that really 
matter, you can't beat our D-50. With its 
superfast hammer and a resolution twice 
as fine as other daisy wheel printers (over 
11,000 points per square inch), the D-50 
prints the sharpest characters and clearest 
graphics in the business. 

It's available in KSR (Keyboard/Send/ 
Receive) terminal and RO (Receive Only) 
printer and terminal models. 

Minimum maintenance, 
maximum productivity. 

Thanks to a simplified printing mecha­
nism, the D-50 is extremely reliable. It's 
designed to operate without adjustments, 
lubrication or preventive maintenance 
(other than routine cleaning). 

The D-50 features long lasting reel to 
reel ribbon. You can complete lengthy jobs 
without an operator having to change it. 

You'll save on ribbon replacement 
costs, too. 
We have your type. 

The D-50 uses standard 96 character 
plastic daisy wheels. They're available in 
a wide range of type styles, including 
international sets. 

The print wheel motor tilts so you can 
change the wheel quickly, without remov­
ing the ribbon. 



A name you can trust. 
Dataproducts is the world's largest 

independent printer manufacturer. For 
over 18 years, we've built printers for the 
biggest OEM.sin the bus1ness,putting 
their names on our machines. These cus­
tomers make sure our printers live up to 
some pretty tough standards. 
30 day delivery. 

Often we can deliver a partial order 

even faster. If time is a problem, 
give us a call. 
We're ready to help. 

We'dlove to show you how D-50 Daisy 
\Vheel Printers and Tehninals can help 
you look sharp with your customers. 
Call for more information. Or write our 
Marketing Department at 6200 Canoga 
Avenue, Woodland Hills, CA 91365. 
lelephone: (213) 887-8451 

1'oll Free-Calif., (800) 2n-3900 ext . 201 
Rest of U.S., · (800) 423-2915 ext. 201 
European Marketing Headquarters: 
Ascot, England, 990-23377, 
tele11: 8.49426 



Announcing The 
To Our 

Minicompu 
THE POINT 4 MARK Ill MINI· 
COMPUTER IS THE IDEAL SYSTEM 
FOR THE FIRST·TIME BUYER 
WHO WANTS THE POWER OF A 
MULTI-TERMINAL MINI AT MICRO 
PRICES. FURTHERMORE, THE POINT 
4 FAMILY CONCEPT OFFERS 
MAXIMUM FLEXIBILITY FOR A 
GROWING BUSINESS. 

SOFTWARE FEATURES 

The MARK Ill is an important step in 
POINT 4 Data's strategy to provide a 
family of software compatible 
computers. Our latest arrival is fully 
compatible with the IRIS operating 
system, Business BASIC, and the 

V. ,.. ~' ... , .' ...... •• /.' . . . r;.:.ftt ' 
• ..• ' • ~~, :~ '<.• ,,,,. \~-··-·{-... .... . .... :~ ..... · . ~. . . · . • 

extensive library of IRIS and Point 
4-compatible applications software. 
Even more important, all programs 
developed for the MARK Ill will be 
completely transportable to the MARK 
IV, MARK V (previously known as the 
Point 4 minicomputer), and MARK VIII* 
systems. 

HARDWARE FEATURES 

Like its big brother, the MARK V, our 
new addition has been designed to 
provide you with the freedom to select 
from a wide range of commercially 

·robe introduced mid-1981 . 

t~ 
... 

CIRCLE NO. 8 ON INQUIRY CARD 
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Latest Addition 
Growing 
ter Family! 

available peripheral devices. The 
MARK Ill features a 600 nanosecond 
cycle time, up to 64 KBytes of RAM on 
the same PCB with the CPU, and a 
revolutionary new Peripheral Interface 
Board (PIB). This PIB is equipped with 
a built-in 4-port multiplexer, an 
integrated SMD/CMD disc controller 
for both Winchester and conventional 
disc drives, and a microstreamer tape 
controller for back,up. 

The processor, memory, multiplexer, 
disc controller and streamer interface 
with chassis and power supply weigh 
in at $5500. With up to 40% OEM 
discount, that's less than you'd pay for 
some disc controllers alone! 
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We're mighty proud of our new 
arrival. Just fill in the coupon below and 
we'll send 
you all 
the vital • 
statistics. 
Or, call 
Ginnette Atwood at (714) 754-4114. 

POINT~~ 
DATA CORPORATION 

2569 McCabe Way 
Irvine, CA 92714 
(714) 754-4114 

Company ------------

Address ---- ---- - ----

City, State, Zip-- ----- - ---

Phone( 



uNoER s2900 · * * cQRVUS SYSTEMS * * * 
' WHEN: NOW! 

\ WHERE: YOUR LOCAL 
I CORWS 
I REPRESENTATIVE 

5 MILLION BYTE 
. MICRO WINCHESTER 

DISK SYSTEM 



NEWS IUlini·IUliara Warld 

Datapoint's ISX: Responding 
to 'technological imperative' 

Despite all the hoopla surround­
ing local area networks, many 
industry observers believe that the 
office telephone system will remain 
the backbone of business communi­
cations-even in the electronic 
offices of the future . That view was 
strikingly supported last month by 
the entry of Datapoint Corp.-a 
leading office automation equipment 
supplier-into the digital private 
branch exchange (PBX) business-a 
market that has been dominated 
until now by telephone companies. 

Datapoint's entry into the PBX 

business is especially significant, 
industry observers point out, be­
cause the company has been the 
leading advocate of using coaxial 
cable-based local area networks for 
office communications. The San 
Antonio, Texas, firm's ARC (at­
tached resource computer) system 
pioneered local networking in 1977, 

and Datapoint has since delivered 
more than 1500 ARC systems. 

Now, with the introduction of a 
digital PBX, Datapoint has conceded 
that local networks are not the 
answer to all business communica­
tions needs-a point that critics of 
ARC and Ethernet have long 
maintained. What the digital PBX 
offers over local area networks is 
the ability to handle voice as well as 
moderate-volume data traffic-thus 
eliminating the need to maintain 
separate telephone and data net­
works in many applications. 

Datapoint's entry into the mar­
ket, called the Information Switch­
ing Exchange, consists of a central 
switching unit (CSU) and as many as 
60 remote switching units (RSUs), 
each capable of handling as many as 
350 telephones or data terminals. 
The system can interconnect as 
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many as 21,000 phone or data 
terminals. 

Intended to serve as the hub of an 
integrated voice and data network 
within a building or group of 
buildings, the CSU serves as the 
central switching facility for com­
munications between in-house 
phone and data terminals and as an 
interface to the public telephone 

network. The RSUs interface the 
in-house terminals to the csu, and 
serve as local switching exchanges. 
They can be linked to the central 
switching unit via coaxial cable, 
microwave or infrared channels 
carrying digitized voice and data at 
4M-bps data rates. Phones and data 
terminals are linked to the RSUs via 
standard three-pair twisted-wire 

Datapoint's ISX is a digital PBX that uses dispersed switching technology to integrate voice, 
data, text, electronic message services and Datapoint 's ARC coaxial cable local networks. 
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telephone cables at data rates as 
high as 56K bps. 

In addition to the switching units, 
the ISX also includes a data­
management system that collects 
and reports statistics on voice and 
data traffic, enabling a company to 
monitor usage of an in-house 
communications network. Datapoint 
has also introduced two electronic 
telephones for use with the rsx 
system: the INFOSET I, a basic 
single-line handset that has four 
special-feature buttons, and the 
INFOSET II, an executive­
oriented unit that has a built-in 
speaker and 20 special-feature 
buttons. Both units are manufac­
tured by Datapoint. The system 
also accepts most industry-standard 
rotary and push-button telephones, 
as well as RS232/449 data terminals. 

Besides serving as a central 

switching node for data and 
telephone terminals, ISX also pro­
vides more than 150 enhanced 
telephone-exchange features. These 
include least-cost long-distance call 
routing, speed dialing, call forward­
ing, conference calling, call waiting 
and extension-number changes 
without re-wiring. 

Datapoint has targeted the sys­
tem, which sells for $932,886 in a 
typical 888-port configuration, in­
cluding installation and cabling by 
Datapoint, at large companies that 
need a data capability and have 
more than 100 phones to intercon­
nect. For small- to medium-sized 
companies, Datapoint will market a 
voice-only system made by Inter­
Tel Equipment, Inc., Phoenix, that 
accommodates as many as 128 
phones. Called the Key Switching 
Exchange (KSX), the voice-only 

system sells for $34,615 in a typical 
40-station configuration. 

But the introduction highlight 
remains the ISX, which marks the 
first entry by an office-automation 
equipment supplier into the 
digital-switching business. Until 
now, that market has been dominat­
ed by telephone switching equip­
ment suppliers, such as AT & T, 
Northern Telecom, Rolm and 
InteCom, Inc. 

Explaining Datapoint's entry into 
the business, company president 
Harold O'Kelley characterizes the 
move as enabling his company to 
take advantage of an "immediate 
business opportunity." Datapoint 
estimates the demand for digital 
PBXs to be more than 25,000 
systems a year. "We are ideally 
positioned to claim a significant 
share of that market," says Data-
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The Datapoint ARC and ISX combine to provide a high-speed data path and universal terminal access via RSU ports. 
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point's vice president Dan Hosage, 
who notes that his company has 
already received 12 rsx orders, 
valued at more than $11 million. 

But more importantly, O'Kelley 
views the rsx introduction as 
responding to a "technological 
imperative" to integrate voice and 
data in office-automation systems. 
Indeed, most industry observers 
see not only a technological but also 
an economic imperative to integrate 
voice and data to avoid the high cost 
of installing and operating separate 
voice and data networks. 

But industry opinion has been 
divided on whether the telephone 
system or coaxial-cable-based local 
area data networks should form the 
basis of integrated voice and data 
electronic office networks. Signifi­
cantly, Datapoint, which pioneered 
coaxial networks with the introduc­
tion of its ARC system in 1977, has 
opted for a compromise solution. 
"We think users need both types of 
systems," says Hosage. 

Hosage sees in-house digital 
phone systems, such as rsx, serving 
as the basis of company-wide office 
systems, handling both voice and 
moderate data traffic and providing 
the "critical connection" for linking 
coaxial cable networks. 

This hybrid approach "will pro­
vide businesses greater flexibility in 
building the electronic office, by 
enabling them to more accurately 
match their needs," Hosage says. 
For example, he points out that rsx 
alone could handle limited word­
processing and electronic-mail func­
tions with the addition of intelligent 
terminals, such as those offered by 
Datapoint and other vendors. 

Hosage also sees rsx as a bridge 
between local area data networks 
serving "different communities of 
interest" within a company. The 
telephone network is already serv­
ing this purpose, but not as 
efficiently as with rsx, Hosage 
maintains. For example, rsx would 
automatically route traffic between 
two nets along the least expensive 
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long-distance phone line. 
Another office systems vendor, 

Wang Laboratories Inc., feels that 
coaxial cable networks should form 
the foundation of the electronic 
office to minimize the number of 
wiring systems in offices. Last year, 
Wang announced that it would 
develop a broadband coaxial net­
work capable of handling not only 
phone and data traffic but also 
closed-circuit TV (MMS, February, p. 
40). Wangnet, as the system will be 
called, would thus replace three 
wiring systems commonly used in 
today's office: the in-house tele­
phone system, which cannot handle 
high-volume data and video traffic 
·because it is based on twisted-pair 
cable; baseband coaxial cable data 
networks, such as Ethernet and 
Datapoint's ARC, which cannot 
handle voice and video because of 
bandwidth limitations; and cable TV 

networks. 
But while Wang proposes to go 

further than Datapoint in respond­
ing to the technological imperative 
to integrate voice and data, 
industry observers believe getting 
Wangnet to market will entail a 
heroic engineering effort on the 
company's part. "We think they 
have an incredibly ambitious tech­
nological agenda before them with 
Wangnet," says George Colony, a 
senior analyst at the Yankee Group, 
a Cambridge, Mass., telecommuni­
cations consulting and market 
research firm. 

Colony sees Datapoint's hybrid 
approach of combining a digital 
phone system with local area coaxial 
cable networks as appealing to 
customers because it enables them 
to enter the integrated electronic 
office of the future in easy stages. 
"Customers will be able to cost­
justify rsx on a voice basis alone, 
with local networking as an added 
value," Colony says, adding, "That's 
the real root significance of the 
system." 

Other industry observers agree. 
"Companies will be able to justify 

enhanced phone service systems, 
such as rsx, on a voice basis, and 
then be able to add data as their own 
version of the office of the future 
emerges," says Tom Aschen­
brenner, marketing vice president 
of InteCom, Inc., a Dallas affiliate 
of Exxon Enterprises that has been 
marketing an in-house digital 
switching system similar to Data­
point's for more than a year. 

Aschenbrenner views the rsx 
introduction as a tacit admission by 
a data-processing equipment suppli­
er that voice will remain the 
primary form of communications in 
the office. "Babies will continue to 
talk in analog for the next 2000 

years at least," he says. For this 
reason, he believes customers will 
continue to place primary emphasis 
on voice when installing building- or 
campus-wide communications sys­
tems. 

"Datapoint has made a very 
pragmatic move," he continues. 
"Customers have to divorce the 
wonders of technoiogy from the 
decision to install a network, to 
consider the up-front capital and 
recurring costs of installing a 
network. Building-wide coaxial 
cable networks are virtually impos­
sible to cost-justify because they 
can't handle voice." 

Kenneth G. Bosomworth, presi­
dent of International Resources 
Development Inc., a Norwalk, 
Conn., telecommunications market­
ing research firm, also sees the 
phone system-in digital form­
remaining as the cornerstone 
of office communications. "Digital 
private branch exchanges (PBXs) 
will be at the center of the electronic 
office of the future," he says. 

He thus views Datapoint's entry 
into the digital PBX business as an 
astute strategic move. "Any compa­
ny that wants to be a leader in office 
automation has to consider getting 
into the digital-switching business if 
for no other reason than to prevent 
a compatibility lock-out," Bosom­
worth says. 
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'!'he Yankee Group's George 
Colony agrees, and adds that the 
ISX introduction will give Datapoint 
a competitive edge over com­
panies-notably IBM-that do not 
yet offer digital PBXS. "It (ISX) will 
enable Datapoint to make an end 
run around IBM," Colony says. 

But in announcing a digital PBX, 
Datapoint has moved into a market 
that has already been staked out by 
telephone switching equipment sup­
pliers hungry for a piece of the 
office-automation market. InteCom, 
for example, has been marketing a 

digital switching system called IBX, 
for more than a year. Rolm Corp. 
entered the market in February 
with a system called CBX (MMS, 
March, p. 34). And AT & T is known 
to be readying a digital switching 
system, code-named Antelope. 

Datapoint's Hosage, ho\\"ever , 
believes that his company's system 
will compare favorably, even vdth 
the best of the competition. "We're 
offering a third-generation system 
that is competitive, and then some, 
with any other PBX products on the 
market," he boasts. Moreover, he 

Hardware vendor offers 
equity for software 

In a move that could set a trend 
for software houses selling into the 
personal computer market, three 
vendors of systems and applications 
programming have bought into a 
start-up Bay Area hardware house. 
But whether other software ven­
dors follow suit depends on what 
some observers see as a potential 
conflict-of-interest issue raised by 
such an arrangement. 

The move was prompted by the 
need for equity funding to generate 
working capital-funding that has 
so far been denied software houses 
for two reasons. First, software 
vendors' balance sheets show up 
poorly because of the vendors' 
minimal fixed assets and invento­
ry. Second, such vendors endure 
widespread and unauthorized dupli­
cation of their products, and lack 
the legal means of protecting 
themselves , thus impacting their 
profit-and-loss statements. 

A a result, software vendors are 
tempted to improve their balance 
sheets by adding equity in a hard­
ware vendor, and their P & Ls 
by associating themselves with 
hardware sales. This has led three 
soft\\"are vendors-Compiler Sys-

18 

terns, Inc., MicroPro International 
Corp. and Sorcim, Inc.-to take a 
position in newly formed Osborne 
Computer Corp., Hayward, Calif. 
(see " .. . Please make sure ... ," p. 23). 

The move to augment software 
offerings with hardware is not new. 
National css has assembled high­
end minicomputer systems using 

Vector Graphic's Lore Ha rp: "Software 
houses have been independent suppliers 
to all hardware vendors in the past, and 
they should stay that way. ·· 

points out that the system's 
$1000-per-line cost equals that of 
voice-only PBXs . 

Indeed, industry analysts give 
high marks to Datapoint's first 
entry into the digital PBX business. 
"It (ISX) really is a cutting-edge 
system," says the Yankee Group's 
Colony. IRD's Bosom worth agrees: 
"I'm impressed. ISX not only does 
everything that the Rolm system 
does, but has the additional 
capability of interfacing easily into a 
local network environment." 

- Paul Kinnucan 

TwoPi Corp. 's IBM 370/138 emula­
tors, and Point 4 Corp., Tustin, 
Calif., has added 16-bit Nova­
compatible minicomputers to com­
plement its IRIS operating system. 
But equity purchases such as those 
in the works between the three 
software houses and Osborne Com­
puter Corp. appear to be unique. 

The deal is simple: in exchange for 
a minority position in the new 
company-and, the software ven­
dors hope, a soaring equity position 
as hardware sales take off-each 
vendor has licensed Osborne to use 
its product on the newly announced 
Osborne r, a Z80A-based portable 
personal computer. 

On the other side of the coin , 
Osborne keeps the software invest­
ment typically needed to support 
hardware of this type to absolute 
zero and minimizes its design 
efforts and costs (the system 
designer reportedly received stock 
also). As a result, Osborne has been 
able to drive the single-unit price of 
its new hardware clown to $1795, 
including a 35 to 40 percent dealer 
discount. Radio Shack's TRS-80 
model II1 with two minifloppies and 
32K bytes of RAM sells for about 
$2495 , and a similarly configured 
Apple II Plus is about $3000. 

"This type of deal is the wave of 
the future," says Richard Frank, 
president of Sorcim, Inc., Santa 
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ZENTEC SERIES 8000 
ELLIGENT TERMINALS 

W......, Intelligent Terminal designed specifically for 
08Ms to configure and for people to use. 
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With the Series 8000, Zentec 
successfully re-defines the 
words Human Engineering. 
Never before has there been 
a more powerful, more flexible, 
more operator-oriented video 
display terminal designed 
expressly for OEMs and sys­
tem integrators. 

The first thing you see on the 
CRT is the almost completely 
glare-free surface for reduced 
operator eye fatigue. The single 
knob right up front is used to 
turn the system on or off and to 
control the level of brightness. 
While a P31 green phosphor is 
standard, white or amber phos­
phors may be optionally pro­
vided. Character resolution and 
contrast go easy on the eyes, 
too, and wait until you see the 
character size on our 15" 
screen! 

Configurability AND Flexibility 
With Zentec's unique multiple­
module concept, the 8000 may 
be easily configured with either 
a 12- or 15-inch CRT with full 
swivel and tilt, up to three snap­
in printed circuit boards in the 
logic box for fast MTTR, and a 
wide variety of detachable key­
board styles. A single PCB is 

standard with the 8000, and the 
OEM may add one or two of his 
own PCBs. The standard logic 
contains Zentec's unique mini­
computer-like bus architecture 
under the control of a powerful 
microprocessor. Hardware for 
synchronous or asynchronous 
communications and printer 110 
is standard. The Zentec 8000 
may be configured with 16, 32, 
or 64KB of RAM and 4, 8, 12, 
or 16KB of ROM or PROM. 
That's flexibility! 

The microprocessor-controlled 
detached keyboard of the 8000 
is canted 11 ° for operator 
comfort and the keys may be 
stepped, or optionally, sculptured. 

Through Zentec, all OEMs can 
now offer a unique private label 
product so finely tuned to 
their customers' needs that it 
achieves the highest level of 
man-machine interface. For the 
direct story on the Zentec 8000, 
call us at (408) 727-7662, or 
write for our brochure. 
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Zlll'NTl!JIC, 
Zentec Corporation 
2400 Walsh Avenue 
Santa Clara, CA 95050 
(408) 727-7662 

21 



INTERTEC'S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER 

At last, there's a multi-user micro­
computer system designed and built the 
way it should be. The CompuStar™. Our 
new, low-cost "shared-disk" multi-user 
system with mainframe performance. 

Unlike any other system, our new 
CompuStar offers what we believe to be the 
most practical approach to almost any 
multi-user application. Data entry. Distrib­
uted processing. Small business. Scientific. 
Whatever' And never before has such 
powerful performance been available at 
such modest cost. Here's how we did it ... 

The system architecture of the 
CompuStar is based on four types of video 
display terminals. each of which can be 
connected into an auxiliary hard disk stor­
age system. Up to 255 terminals can be 
connected into a single network' Each ter­
minal (called a Video Processing Unit) con­
tains its own microprocessor and 64K of 
dynamic RAM. The result? Lightning fast 
program execution! Even when all users 
are on-line performing different tasks! A 
special "multiplexor" in the CompuStar 
Disk Storage System ties all exter-
nal users together to "share" the 
system's disk resources. So. no 
single user ever need wait on an­
other. An exciting concept . .. 
with some awesome application 
possibilities! 

CompuStar™ user 
stations can be cont igured in 
almost as many ways as you 
can imagine. The wide variety 
of terminals offered gives you 
the flexibility and versatility 
you've always wanted (but 
never had) in a multi-user 
system. The CompuStar 
Model 10 is a program­
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re­
quirement is a data entry 

or inquiry/ response application. And if your 
terminal needs are more sophisticated. 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either a stand­
alone workstation or tied into a multi-user 
network. The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double-density mini-flop­
pies built right in. And it boasts over 
350.000 bytes of local, off-line user stor­
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Model 40 boasts 
nearly 1 % million bytes of dual disk stor­
age. But no matter which model you 
select, you 'll enjoy unparalleled versatility 
in configuring your multi-user network. 

Add as many terminals as you like 
- at prices starting at less than $2500. 
Now that's truly incredible! 

No matter what your application. 
the CompuStar can handle it! Three disk 
storage options are available. A tabletop 
10 megabyte 8" winchester-type drive 
complete with power supply and our spe­
cial controller and multiplexor costs just 
$4995. Or. if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removable. top loading car­
tridge . Plus, there 's no fuss in getting a 
CompuStar system up and running . Just 
plug in a Video Processing Unit and you 're 
ready to go ... with up to 254 more ter­
minals in the network by simply connect­
ing them together in a "daisy-chain" 
fashion. CompuStar's special parallel 
interface allows tor system cable lengths 
of up to one mile ... with data transfer 
rates of 1.6 million BPS' 

Software costs are low. too. 
CompuStar's disk operating system is the 

industry standard CP /M*. With an 
impressive array of application soft­

ware already available and several 
communication packages offered, 
the CompuStar can tackle even your 
most difficult programming tasks. 

Compare for yourself. Of all 
the microcomputer-based multi­

user systems available today, 
we know of only one which 
offers exactly what you need 
and should expect. Excep­
tional value and upward 
growth capability. The 
CompuStar™. A true price 
and performance leader' 
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Clara, Calif. "It has to be. Without a 
tie-in to a hard\\'are company, a lot 
of software houses could be out of 
business next year. We have no \\'ay 
to protect our product from being 
pirated." 

Adam Osborne, in his new role as 
president of a hardware house, feels 
that the equity-for-paper deal is the 
only way that small hardware firms 
can compete effectively in the 
fast-moving personal computer mar­
ket. The competition is severe: on 
one side are large-scale operations, 
such as Radio Shack and Apple 
Computer, both of which develop 
their own software in-house. On the 
other side, are the rumored low-end 
personal business computers from 
industry giants such as IBM Corp. 
and Hewlett-Packard Co. 

Calling his plan "an indictment of 
the industry," Osborne claims that 
those hardware vendors that rely on 
their own programming "will drown 
in their own overheads." A case in 
point, he says, is the Apple III. "It 

cost Apple $1 million to develop the 
soft\\'are for that machine," he 
claims. "The best thing that Apple 
could do would be to clo \\'hat I'm 
doing." 

Adam Osborne and the Osborne I: 
Standard features of the new computer 
include two single-sided minifloppy-disk 
drives, 5-in. screen, ZBOA µp and a foldup 
keyboard. 

" ... Please make sure your personal 
computer is stowed securely ... " 

Osborne Computer Corp. is not 
only venturing into uncharted waters 
with its equity-for-stock deal involving 
software suppliers for the recently 
introduced Osborne 1 µp, but also 
taking the first steps into what some 
feel is the personal computer market 
of the future-the low-cost portable 
device. So far, with the exception of a 
bubble-memory-based system intro­
duced more than a year ago by 
Findex , the new hardware from 
Osborne is the first portable personal 
computer to reach the market. 

Key to the design of the new system 
is a brushed aluminum cabinet that 
snaps together to form a weather­
proof carrying case . Like other 
hardware offerings, the Osborne 1 

conforms to de facto industry 
standards . The new system, when 
packed up, fits under an airline seat. 

But aside from what many consider 
to be a trend-setting price-$1 795 to 
end users-and the weight-30 
lbs.-many hardware specifications of 
the new system are relatively 
mundane . Processing power is 
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performed by a 4-MHZ zaoA a-bit µp 
tied to 64K bytes of memory- SOK 
bytes of which is available to a user. 

Communication with the system is 
via a standard business keyboard ; 
output is through a 5-in. CRT monitor 
configured into a 52-character x 
24-row format. Standard video 
attributes with the system include 
upper- and lower-case characters, 
underscoring , dual-intensities and 
graphics. 

Also included are two 51/. -in. 
1 OOK-byte single-sided floppy-disk 
drives and two 1/0 ports-an RS232 
port and an IEEE 488 interface. 
Software included in the end-user 
price comprises the CP/M operating 
system, the WordStar word-process­
ing package, the SuperCalc electronic 
worksheet for graphics and the 
M-BASIC and C-BASIC language 
compilers. 

Options include double-dens ity , 
double-sided floppy-disk drives, a 
9-in. monitor, modem/acoustic cou­
pler and 9- and 12-in. display. First 
deliveries are set for next month. 

But while no one has questioned 
Osbome's plan to compete \\'ith 
personal computer vendors that 
have established in-house software 
capabilities, some obseners ques­
tion the propriety of substituting 
stock for licensing payments or 
royalties. This concern has been 
heightened by the undel'Standing 
not only that the software houses 
will have an equity position in 
Osborne Computer Co1·p., but also 
that executives of two of them will 
participate in Osborne's board of 
directors. 

"These software houses may find 
that some of their other customers 
don't like the deal," says Lore Harp, 
president and co-founder of Vector 
Graphic, Inc., Westlake Village, 
Calif. "Software houses have been 
independent suppliers to all hard­
ware vendors in the past, and they 
should stay that way," says Harp, 
citing a potential conflict of interest 
between their roles as suppliers to 
hardware houses and as investors in 
one of those hardware houses. 

Harp believes, in particular, that 
a conflict of interest could arise in 
the case of products under develop­
ment. "We have to feel confident 
that we can talk to these suppliers 
on a proprietary basis, and, as a 
result of the arrangements they've 
made with Osborne, we could 
become i·eluctant to do this," she 
says. 

Analyst Bob Wickham, president 
of Vantage Research, Mountain 
View, Calif., is pleased by the 
prospect of software houses devel­
oping equity positions through 
dealing with Osbome. But he vvams 
that "potentially there is a conflict 
of interest here. This may not show 
up in relation to existing hardware, 
but could pose a problem for future 
systems development." 

Osborne dismisses any notion of 
conflict of interest, pointing out that 
there is no exclusivity in his 
dealings with the three software 
houses. 

Seymour Rubenstein, founder 
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DATA GENERAL'S CS FAMILY: 
THE FIRST SMALL COMPUTER SYSTEMS BIG 

IN ALL THE RIGHT PLACES. 
At Data General, we derive 

a great deal of satisfaction from 
offering you the most profit-
able systems you can sell. But 
we also find it particularly 
satisfying when our sys-
tems happen to be the 
most outstanding on the 
market as well. 

Such is the case for 
our Commercial Systems 
(CS) family. 

Without getting into 
a long, drawn-out thesis on the 
proven reliability and flexibility of the integrat-
ed CS systems, or Interactive COBOL, or the wide 
range of programmer productivity tools, or how it's 
all designed to grow as your customers grow, one factor 
well worth detailing is our new application software. 

INTRODUCING GE NAP™ APPLICATION 
SOFTWARE. WE PUT OUR RESOURCES INTO 

DEVELOPMENT SO YOU DON'T HAVE TO. 
Based on the notion that your time should be 

devoted to sales and installation (where the profits are) 
vs. development of software from scratch, Data 
General has created a financial series of application soft­
ware. Software which is unmatched in the industry 
and, needless to say, provides you with a mammoth prof­
it opportunity. 

The applications (general ledger, accounts receiv­
able, accounts payable and payroll) were developed by 
Data General's software team over a period of years 
and include more than a million lines of code and over 
350 programs. All the programming expertise was 
directed by in-house accountants to help make sure the 
products conform to accepted accounting practices and 
IRS codes, and offer the features your end users 
will need to help them run their businesses effectively. 

A national firm of certified public accountants 
has reviewed and tested these systems and has pre­
pared a report containing their opinion, a copy of which 
is available from Data General upon written request. 
SERVICE AND SUPPORT TO THE WHDEGREE. 

Data General has taken great pains to provide you 
with a total environment to make your end users 
happy: i.e., the GENAP products include not only 
quality application software, but also a complete 
series of development tools and comprehensive doc­
umentation. 

Tools such as file management software supporting 
hierarchical data structures and a data dictionary; a 

/ 

flexible menu and security capabil­
ity; and a series of precoded "skeleton" programs for easy 
coding of online transaction updating, inquiry activity 
and status-report programs. 

And Data General provides not only GENAP 
technical documentation for you and your programming 
staff, but also comprehensive manuals to give to your end 
users at both executive and operational levels. 

So as you customize the financial applications or 
write your own application software, you will spend 
less time and therefore considerably less money, while 
maintaining consistency with both the built-in stan­
dards and the user documentation. 

A MYRIAD OF OTHER FACTORS. 
Obviously, there are many other points we could 

get into, like CS's remote diagnostic feature , or the fact 
that Data General's percent of growth in small business 
systems is among the industry's highest, or Data 
General's unequalled delivery record , or even how our 
12 successful years of dealing with OEM's have 
helped put us in the Fortune 500, but we won't inun­
date you with all that now. 

For more information and then some, call your 
local Data General office or fill out the coupon below 
and we'll fill you in. 

t •Data General 
r---------------------------------------------------------0 
i i , Mail to: Data General Corporation , 

4400 Computer Drive, MS C228, Westboro, MA 01 580 i 
A ttention: Marketing Communications Department i 
D Please send me free information on GENAP application software. i 

i D I'm in a rush. Please have a sales representative call on me. [ 

l 
I 

Name I 

Title _______________ _ 

Company ________ Tel. _____ _ 

A ddress _______________ _ 

City _______ State _____ Zip 
MMS-5-81 

---------------------------------------------------------~ © 1981 D.iou1GeM11I CmflOl'111o n GEN;\P 11.io 1r~m.111l of D1t1Gen,.11I Corpor111M1n 



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. 

Obviouslv, most printers can't. The 
further they get from the first copv, 
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 
horizontallv, 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: (714l 549-7700. or write: 

Printronix Inc., 
17421 Derian Ave., 
P.O. Box 19559, 
Irvine, CA 92713. 

PRINlRONIX 
lt'S simple, to be reliable. 

REGIONAL SALES OFFICES WESTERN; 17421 Derian, P.O. Box 19559, Irvine, CA 92713. CENTRAL: 414 Plaza Drive, Suite 106, 
Westmont, IL 60559. SOUTHERN: 2220 Parklake Drive, Suite 180, Atlanta, GA 30345. EASTERN; 7)7 Harris Road, Nashua, NH 03060. 
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Mini-Micro World 
and chairman of the board of 
MicroPro International, San Rafael, 
Calif., also feels that there is no 
conflict of interest in his dealing 
with Osborne because the arrange­
ment is nonexclusive. "It's in our 
interest to promote the sales of all 
our customers' systems-not just 
Osborne's," he says. Rubenstein 
believes that the need to maintain 
relationships vvith other hardware 
vendors would outweigh any temp­
tation that his company might feel 
to pass proprietary information 
about their products to Osborne. 
Moreover, he points out, his 
customers are already protected by 
nondisclosure agreements. 

Despite the fact that he has 
tentatively agreed to serve as 
Osborne's board chairman, Ruben­
stein sees no conflict of interest in 
that area either. "I would serve on 
the board of any other hardware 
company if I were invited." Ruben­
stein says there has been no 
negative reaction from MicroPro's 
customers. "If there were, I'd 

reconsider," he says. 
Gordon Eubanks, president of 

Compiler Systems, Inc., Sierra 
Madre, Calif., also feels there is no 
conflict of interest in his dealings 
with Osborne. "Owning a small 
portion of a company such as 
Osborne does not constitute a 
conflict of interest," he says. 

However, he has put some 
restraints on the company's dealings 
with Osborne. For example, Eu­
banks has ruled out serving on the 
Osborne board. "Other hardware 
vendors," Eubanks explains, "have 
told us that participation by my 
company on Osborne's board would 
not be in our best interests." 
"Moreover," he goes on, "Compiler 
Systems has assured these custom­
ers that Osborne will not have 
access to any information on 
developments at other customer 
sites ." 

Still, the issue of potential conflict 
of interest has led one software 
vendor, whose product will be 
offered as a standard feature on the 

Japanese infiltrate 
low-end printer market 

Within the past two years, the 
under-$1000 dot-matrix-printer 
market has been subjected to a 
flurry of entrants vying for the 
attention of personal/small-business 
computer manufacturers. Centron­
ics Data Computer Corp., Integral 
Data Systems, Inc., and Anadex, 
Inc., quickly established themselYes 
in the top three slots. Surprisingly, 
those companies were surpassed 
even more quickly last year by very 
low-priced entries from Japanese 
firms, some observers say. 

"The Japanese probably have 
one-half or more of the u. s. 
(lo\\·-priced printer) market," says 
Ken Bosom worth, president of 
International Resource Develop-
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ment, Inc., a Norwalk, Conn., 
market-research firm. The main 
Japanese manufacturers in this 
market are Epson America, Inc., 
Okidata Corp., C. Itoh Electronics, 
Inc., and Tokyo Electric. Bosom­
worth says that even lower priced 
printers slated to be introduced by 

I 

Centron ics ' s new 739 Mini printer has 
graphics capability. 

Osborne I portable personal com­
puter, to reject the equity-for­
license offer. 

Gary Kildahl, president of Digital 
Research, Inc., Pacific Grove, 
Calif., developer of the widely used 
CP/M operating system, says, "I feel 
that, as a software company, we 
should not align ourselves with any 
one particular vendor, despite the 
fact that we would have liked a piece 
of the action." The result is that 
Osborne, like any other hardware 
OEM, will pay Digital Research 
licensing or royalty fees to use CP/M. 

Another hardware vendor, how­
ever, applauds the equity-for­
software idea. "It's an unusual, 
creative arrangement," says Alan 
O'Neill, director of marketing 
services at Cromemco, Inc., Moun­
tain View, Calif., "and any software 
company tying up with Osborne will 
do well as long as he does well." 
O'Neill adds that "sharing the risk" 
may be the last growth path left to 
these software vendors. 

-John Tnfari 

the Japanese could increase their 
market share to as much as 80 
percent by next year. 

The strength of the Japanese in 
the market has gotten a mixed 
reception among u. s. manufactur­
ers. Some U.S. firms are trying to 
meet the competition head-on, some 
are re-evaluating their marketing 
strategies and others are dropping 
out of the market. 

The u.s. market is holding the 
attention of the Japanese and U.S. 

manufacturers alike because of its 
size. More than 278,000 dot-matrix 
printers operating at less than 120 
cps were shipped in North America 
last year, according to Dataquest, 
Inc., a Cupertino, Calif., market­
research firm. The market is also 
expected to grow at a 27 percent 
compound annual rate oYer the next 
four years. 

Many companies have looked for 
an explanation for the rapid 
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National creates the boards no 
SuperChips are the Multibus™ 

board-level solutions to your total 
system needs. Only National's 
broad line approach and technical 
expertise could make SuperChips 
a reality. 

As an industry leader in state-of­
the-art components, it's only natural 
that we should produce the industry's 
most powerful line of board-level system 
solutions. Our strong technical expertise 
and manufacturing muscle assure the 

capabilities of our products and confi­
dence of our customers. 

The broad line family of problem­
solving solutions. With over 100 Super­
Chip products available, we've got a 
board-level solution for practically any 
system you need. 

For example, everyone has boards 
that compute and remember. There's no 
trick to that. But we have boards that 
translate (BLC-8488 Intelligent GPIB 
Controller), talk (BLX-281 Speech 
Synthesis Module) and measure 

(BLC-8737 & BLC-8715 Analog 1/0 
Boards). The fact is, no one else can 
touch us in board technology. 

12-Month Warranty. No one else 
can touch us in the warranty business, 
either. Our entire SuperChip line carries a 
full 12-month warranty, the longest in 
the industry. Because that's the way we 
make things at National-to last. 

Our SuperChips give you innova­
tive system solutions based on our 
superior design capability. 

Nobody knows more about build-



one else could. SuperChips: 
ing chips, so we're a natural for building 
practical and reliable board-level prod­
ucts made from those chips. 

s.uperChips. Because man cannot 
live by chips alone. 
SUpe<Chip'" is a lrodemorl< of Notional Semiconductor Corporation. 
Mulfibus'" is a trodemorl< of Intel Corporotion. 

~National 
~ Semiconductor 

The Practical Wizards 
of Silicon Valley 
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~lease send me more information on your line of board-level solutions. 
, 

I D Boards that talk BLX-281 National Semiconductor Corporation 
D Boards that measure 2900 Semiconductor Drive 

BLC-8715/8737 Mail Stop 16250 

I 
D Boards that translate BLC-8488 Santa Clara, CA 95051 
D Entire BLC Product Line 

NAME ~~~~~~~~~~~~~~~~~~~~~ 
TITLE PHONE _______ _ 

I COMPANY 
ADDRESS __________________ _ 
CITY _________ STATE ZIP ___ _ 

I 

I 
I 
I 
I 
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Japanese penetration of the market. 
The consensus seems to be that the 
Japanese, while maintaining very 
high-quality workmanship, have 
priced their products significantly 
lower than American products. The 
Japanese, for example, have made 
major inroads into the very low-end 
market with $400 to $500 products 
that are friction-fed, typically 80 
columns wide and that function only 
as printers. The low prices and the 
high degree of automation in 
Japanese plants give them a 
manufacturing edge. 

While C. ltoh has done well with its Comet II 
dot-matrix printer, it intends to become even 
more competitive with new /ow-priced 
models. 

Perhaps the most aggressive 
performance by a Japanese competi­
tor came with the pricing of 
newcomer Epson America, Tor­
rance, Calif. Epson's 80-cps MX-80 
printer, introduced last June, has an 
end-user price of $650 and sells for 
about $300 in large OEM quan­
tities-a price that is below 
production costs for some manufac­
turers. 

Chris Rutkowski, manager of 
market R & D for Epson, claims his 
company now holds 35 percent of the 
u.s. low-cost printer market. Key 
to that success is high-volume 
manufacturing at high quality, he 
says. "The MX-80 is designed so that 
it literally falls together in a 
plastic-mold case. It's easy to 
assemble, and the components fit 
together well with not much extra 
space between them. 

"Given 90 days notice, we could 
supply 100 percent of the world's 
needs for 80-column printers," 
Rutkowski says. He adds that 
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Epson shipped 10,000 printers, 
most of which were MX-80s, to the 
U.S. in March alone. 

Another Japanese firm, the trad­
ing company C. Itoh, is already a 
strong contender in the u. s. 
market, selling three printers 
manufactured in Japan by Tokyo 
Electric: the Starwriter daisy­
wheel printer, and the Comet I and 

MINI BITS 

Comet II dot-matrix printers, which 
sell for less than $800 and $1300, 
respectively. The company expects 
to ship 18,000 Starwriters this year, 
as well as 20,000 Comet I, Comet II 

and follow-on dot-matrix printers. 
Such aggressive competition from 

the Japanese has domestic manufac­
turers in a quandary. "Almost every 
matrix printer is threatened by the 

µC SOFTWARE MARKET TO REACH $2 BILLION BY 1985 

Software for µcs could become a bigger business by the end of the decade 
than µcs themselves. That's the conclusion reached in a report on the µc 
software market recently published by International Resource Development 
Inc., Norwalk, Conn. The report forecasts a $2 billion market for µc software 
by 1985-up from an estimated $600 million in annual sales in 1981. Although 
the bulk of the sales will initially come from business and educational users, 
IRD foresees a shift in importance to consumer applications by 1990, when 
the market is expected to reach a staggering $25 billion in annual sales. "The 
software-package business will continue to expand even when the hardware 
market approaches saturation," predicts IRD researcher David Foulger, 
"because µc users buy software throughout the life of their systems." As a 
result, Foulger says, the software business will eventually become more 
profitable than hardware, "just as it's more profitable to sell razor blades than 
razors." 

SIGNETICS BACKS MOTOROLA 16-BIT µC FAMILY 

Rather than going it alone in the 16-bit µc market, Signetics Corp. has 
decided to throw its weight behind another manufacturer's product-Motorola 
lnc.'s M68000. Under terms of a five-year joint development agreement with 
Motorola, Signetics will both second-source the M68000 µp and develop new 
68000 family products, with an initial focus on communications and memory 
controller chips. Three Signetics-designed communications chips will be 
added by year-end, company officials say. Altogether, the two companies 
plan to develop at least 1 2 new 68000 products. Software will be developed 
with the assistance of N.v. Philips, Signetics' Dutch parent company. The 
nonexclusive agreement allows both companies to arrange alternate sources 
for the products they design. Signetics has developed its own 16-bit µp, but 
that chip will be offered only on a custom basis, officials say, with Philips likely 
to be a prime customer. 

TRW/FUJITSU UNVEILS INFORMATION SYSTEM 

TRW/Fujitsu Co. has introduced a stand-alone, mid-range computer 
system, the first hardware to be offered by the seven-year-old Los 
Angeles-based joint venture. Called the TFC 8500, the new system is designed 
for distributed data-processing applications. It incorporates a 256K-byte 
main-storage unit using 64K-bit RAM circuits, and a µp-based CPU. Maximum 
storage of BOOM bytes is possible with eight disk drives connected to any 
combination of fixed and removable cartridge units. The system includes a 
work station that is expandable to so local and remote work stations. Prices 
range from $25,000-for a work station processor, CRT terminal, 120-cps 
printer, 256K bytes of main memory, 25M bytes of fixed-disk storage and a 
1 M-byte floppy-disk drive-to approximately $200,000 for seven work 
stations, two 670-lpm printers, 1.280K bytes of main memory and 440M bytes 
of fixed-disk memory. Deliveries will begin in July. 
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STD-BUS 
BOARDS 

Announcing 
a major price 
reduction. 

Mostek, the world's largest 
manufacturer of STD-ZBO BUS 
microcomputer boards, is cutting 
board prices by an average of 30%. 
How can we do it? High volume. 
Automated equipment. Advanced 
manufacturing techniques. 

Our price reduction is evidence 
that STD-ZBO BUS microcomputer 
boards are following traditional 
VLSI learning curve trends. And 
now, more than ever, these sys­
tem level components are the 
cost-effective edge. For prototyp­
ing. For new designs. For rede­
signs. For volume applications. 

STD-ZBO BUS microcomputer 
boards give you faster turn­
around. More flexibility. More 
options. More effective use of an 
engineer's time. And now a price 
reduction that puts all other sys­
tems, and all other design op­
tions, in the same category: 
over-priced. 

Send for our new price list. 
Call or write Mostek Micro Sys­
tems, 1215 West Crosby Road, 
Carrollton, Tuxas 75006. Phone 
(214) 323-1829. In Europe, con­
tact Mostek Brussels, phone 
762.18.80. 

STD-BUS 
BOARD PRICES 

REDUCED BY 30% 
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Japanese," says Peter Wright, an 
analyst with the Gartner Group, 
Inc., Greenwich, Conn. 

Perhaps the most telling victim of 
the Japanese onslaught is former 
top-seeded Centronics. Various 
sources estimate that Centronics 
once held at least 40 percent of the 
under-$1000 printer market with its 
models 730 and 737 Miniprinters, 
but has now been displaced by 
Epson as the market leader. 

Evidence of Centronics's rapidly 
declining market share can be seen 
in its relationship with Radio Shack, 
Tandy Corp.'s Forth Worth, Texas, 
consumer electronics subsidiary, 
which was a major customer for 
Centronics's Miniprinters. Only two 
years ago, Centronics accounted for 
70 percent of the printers sold by 
Radio Shack, says the Gartner 
Group's Wright. Since then, he 
says, Centronics's share has de­
clined to less than half that, with 
Japanese printer makers accounting 
for the bulk of the difference. 

Some industry sources believe 
that Centronics may lose the Radio 
Shack account entirely by Septem­
ber because of negotiations report­
edly under way between Radio 
Shack and Seikosha, a printer 
maker owned (along with Epson) by 
the Japanese conglomerate, Seiko. 
Radio Shack is believed to be 
negotiating an OEM contract for a 
30-cps dot-matrix printer made by 
Seikosha that will sell for as little as 
$259 in 1000-unit quantities. 

Although he would not confirm 
reports that the company will go 
entirely Japanese by September, 
Radio Shack vice president of 
computer merchandising Jon Shir­
ley confirms that the company 
already sells four printers made in 
the Orient. Industry sources believe 
that tpree of those printers are a 
Ricoh daisy-wheel printer and two 
dot-matrix units made by Tokyo 
Electric. 

When asked to comment on the 
Radio Shack relationship, Centron­
ics board chairman Robert Howard 
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would say only that Radio Shack has 
been a customer for many years and 
will remain one. 

Some market observers say 
companies such as Okidata and 
Epson have been able to capitalize 
on problems Centronics has had 
with its Miniprinters (see "Cen­
tronics loses market momentum," p. 
41 ). 

But Howard maintains that 
Centronics is still a major factor in 
the low-cost and other dot-matrix 
markets . "Epson is getting a 
substantial share of the market 
from ground zero. But that (move) 
took a product that sells at half the 
price," he says, claiming that Epson 
sells a product similar to its MX-80 in 
Japan for twice the U.S. price. 
Although another U.S. manufactur­
er confirms that report, Epson's 
MX-80 product manager says that 
product, called the MP-80, sells for 
about $645 in single-unit quantities, 
the same as the u.s. price. 

Because of the Japanese on­
slaught, some U.S. manufacturers 
are re-evaluating product and 
marketing strategies, and others 
are leaving the market. 

Anadex is one company that 
stepped out of the low-end market. 
"It was a conscious decision not to 
compete with the Japanese,'' says 
Kenneth A. Matthews, vice presi­
dent of marketing at the Chats­
worth, Calif., company. Epson's 
MX-80 is priced considerably lower 
than the break-even cost of the 
Anadex DPBOOO, he says. Anadex 
will continue to sell the DP8000, 
which until last fall sold into the 
personal/small-business computer 
market for less than $995. The 
company, however, will switch its 
marketing emphasis to OEM sales. 

Anadex intends to focus on a 
medium-priced market for printers 
with greater speed and more 
features. Its newer printers, the 
DP9000 and DP9500, both have 
graphics capabilities and sell for 
$1550 and $1650 in single-unit 
quantities, respectively. 

Some manufacturers have chosen 
to avoid the low-encl, high-volume 
market because the type of tooling 
required to compete with the 
Japanese is expensive. One example 
is Dataroyal, Inc., Nashua, N.H. 

The company has not faced much 
competition from the Japanese 
because its IPS-5000 printer, which 
sells for $995 in an 80-column 
version, is sold to commercial users 
who may want some customiza­
tion-a low-volume market. 

Another u.s. firm feels that it can 
compete on quality. "We clearly see 
Japanese competition, but when you 
have a quality product, you do 
well," maintains Dr. Peter G. Jessel, 
vice president of advanced develop­
ment at Integral Data Systems, 
Milford, N.H. 

"You can compete by doing a good 
job in what you're trying to do, and 
not spread yourself too thin. We 
compete with the Japanese, and we 
do it successfully." One of the best­
sellers for ms is its model 445, 
which is priced at $795 without 
graphics, and $895 with graphics. 

The demand for low-cost printers 
could give U.S. manufacturers a 
marketing edge, but availability is a 
problem. For example, the Centron­
ics 737 draft-quality printer has 
been favorably received by custom­
ers, but not enough of the 737s are 
being produced. "We could sell a lot 
more (737s) if we got better 
deliveries," says Stan Goldman, a 
product marketer for Computerland 
Corp., a San Leandro, Calif., 
central processing depot for com­
puter retail stores. From January 
until mid-March, Computerland 
sold 500 737s, and in mid-March 115 
were on order, with 25 back orders 
from customers. In the same 
period, only 20 730s were sold, 
mainly because of production de­
lays. "We didn't get enough (730s) 
from Centronics, so the stores sold 
another product," Goldman says. 
Even Epson was dropped from 
Computerland's line because the 
company could not meet high order 
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Discover two new cost­
effective members 
of the Capricorn fam­
ily of Winchester 3350 
rack-mounted disk 
drives. One has a 
capacity of 165 mega­
bytes, the other 330 
megabytes. 

You get low cost of ownership. 
For several reasons. First, a re­
duced component count and self­
test diagnostics performed by the 
built-in microprocessor, combined 
with the recognized advantages 
of Winchester assure less down 
time and few service calls. Sec­
ond, there's the additional benefit 
of an attractive purchase price. 

There are more plusesi For 
example, no preventive mainten­
ance! And seven functionally 
partitioned modules that are easily 
replaced for fast and efficient ser­
vice. This provides you with 
reduced spares inventory; another 
cost savings benefit. 

AMPEX 

There's morel 
Standard SMD / CMD 
compatibility, and sim­
plicity of design that of­
fers fewer interconnec­
tions, for higher reliability. 

When vou add it up, 
the sum total is that the 
Capricorn family of 

Winchester drives is designed and 
configured to meet your needs 
with maximum efficiency and low 
cost A product line for the 80 's. 

For the whole incredible story 
of the Capricorns call Gary Owen 
at (213) 640-0150, or write him at 
Ampex Corporation, Memory 
Products Division, 200 N. Nash 
Street, El Segundo, CA 90245. 

MAKES THE DIFFERENCE 
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rates. But great demand may have 
caught Epson just as it was ramping 
up for production of its MX-80 
printer, introduced last June. 

Michael Shane, president of 
Leading Edge Products, Inc., 
Canton, Mass., which distributes 
Centronics, C. Itoh and Tokyo 

Electric printers, suggests that one 
way for u. s. manufacturers to 
overtake the Japanese is to stock 
printers the way distributors do. 
Manufacturers should have printers 
on the floor, ready to ship. The 
process is not expensive if invento­
ries keep moving. The Japanese are 

Spelling dictionaries 
catch on in word processors 

Despite concern about whether 
the spelling dictionaries that will be 
available on word processors will 
aid in proofreading, the idea will 
probably be adopted by most 
manufacturers. IBM and Syntrex, 
Inc., two companies that initiated 
the spellers, will add international 
dictionaries to existing English 
ones. Compucorp, Los Angeles, has 
added a language dictionary to its 
Omega word processor, and more 
manufacturers are expected to 
follow suit. 

IBM's international language 
diskette, called Languagepack, was 
announced last October and is 
expected to be released in May. It 
adds French, French-Canadian, 
Spanish, German, Italian and Dutch 
to the existing 50,000-word Display­
writer dictionary. Languagepack is 
loaded from diskette into RAM, 
according to an IBM spokesman, and 
only one key must be depressed to 
"change" the speller to another 
language. Syntrex, Piscataway, 
N. J., also plans to add an 
international speller to its 50, ooo­
word dictionary, a company spokes­
man says. 

Compucorp's interactive dictio­
nary, also introduced in October, is 
easier to use than the Displaywriter 
dictionary, claims Thomas Budlong, 
Compucorp's director of product 
management. An on-line cursor 
scans at a rate of 15 words per sec. 
and highlights misspelled words for 
immediate correction. Using the 
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Displaywriter's dictionary requires 
going off-line and then reviewing a 
document after misspellings are 
identified, he adds. 

Compucorp's speller is housed on 
a 650K-byte system disk, along with 
the operating system and word­
processing and glossary functions. 
Budlong says the dictionary can 
accommodate as many as 1 million 
English and foreign-language 
words. It will be sold through 
dealers as part of the Omega 
word-processing software, although 
existing equipment can be upgraded 
to include the speller. It will be 
available by late spring. No price 
has been set. 

The company made a smart move 
in targeting IBM with its speller, 
says Patricia Seybold, editor of The 
Seybold Report on Word Process-

Compucorp's international spell ing dictio­
nary can include as many as 1 million 
English and foreign-language words. 

very cautious and would not hold 
speculative orders in this manner, 
he says, so that better availability 
could increase a vendor's market 
share at least 10 percent. Plus, it 
would buy extra time before a 
company must lower its prices to 
remain competitive.- L. Valigra 

ing. Compucorp is known as a 
small-business system supplier that 
sells through dealers, but wants to 
be known as a word-processing 
system supplier, she explains. 

Although there is no way to 
measure how good or bad the 
spellers are, because none are in 
customer use, industry consultants 
believe that operators should not 
use the spellers as a substitute for 
proofreading. 

One flaw of the spellers is that 
they cannot identify words in 
context, according to Amy Wohl, 
principal at Advanced Office 
Concepts Corp., Bala Cynwood, Pa. 
The dictionary cannot, she explains, 
identify whether a word is 
incorrectly typed "pear" rather than 
"pair," for example. 

One company is moving toward 
correcting that flaw. Proximity 
Devices Corp., Fort Lauderdale, 
Fla., this year will offer a VLSI chip 
that identifies misspelled words and 
gives an ordered list of suggested 
corrections, Wohl says. The chip can 
be built into any word-processing or 
computer system. Wohl says other 
vendors will attempt to emulate 
that chip in their software. 

Wohl says users so far are not 
excited about spelling dictionaries. 
"A speller is not real proofing, but 
it's better than nothing." Seybold 
adds that, although spellers require 
a lot of memory, they are a useful 
adjunct to a system and should 
probably be configured as an option. 
IBM's Languagepack and Textpack 
software requires about 224K bytes 
of memory, says Gene O'Neill, 
Displaywriter planning manager. 

- Lori Valigra 
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• (Nobody knows more about Colorgraphics) 

See the difference a sharper 
image and more colors make in our new 

colorgraphics terminal. 
The 6212 displays the graph ics output from your data base 
in clear bright images, letting you use color graphics in 
new, more powerful ways. 

Add colorgraphics to your present MIS program. If your 
management is still relying on printouts or monochrome 
displays for information , the 6212 is the easy way to upgrade 
to colorgraphics. It uses a standard RS232C interface to 
your host computer, and is supported by many of the current 
graphics software packages. 

High resolution lets you display more data. Greater 
resolution (up to 640 x 512 picture elements) means greater 
display performance. Consolidate and present more 
information in each display frame , without diminishing 
image clarity. Each terminal user can select 16 displayable 
colors from the 6212 's palette of 64. 

Our Colorgraphic Language (CGL) makes it easy. The 6212 
is programmable in its own easy-to-learn set of English 
language commands. Users with no graphics experience 
can quickly move up to high-performance color graphics. 

Look to Ramtek for more than terminals. If you need high-

worldwide service network for support after you buy. For 
more information , write to Ramtek, 2211 Lawson Lane, 
Santa Clara, CA 95050. 

How do colorgraphics fit into your MIS picture? 
To help you evaluate the business graphics 

products on the market, Ramtek has prepared 
the booklet, "Matching colorgraphics to your 

Management Information System :· It's 
Issue Number 5 of Ramtek's Use Our 
Experience Series. To get your free 

copy, write to Ramtek on your company's 
letterhead. 

Ramtek 
Our Experience Shows. 

resolution business graphics with stand-alone com put- REGIONAL OFFICES-Santa Clara, CA (408) 988-2211, Los Angeles, CA 
l·ng the Ramtek 6214 offers a complete system with floppy (71 4) 979-5351, Albuquerque, NM (505) 884-3557, Dallas, TX (214) 422-2200, 

' Houston , TX (713) 774-2233, Chicago, IL (312) 397-2279, Seattle, WA (206)838-5196, 
disk and UCSD Pascal '." Ramtek has a complete line Washington, o.c. (703) 893-2020, Cleveland. OH (216) 464-4053, Boston. MA 

f I h . d . . od ts ·ncl d "ng hard copy (617) 273-4590, Metropolitan NY (201) 238-2090. Maitland . FL(305) 645-0780, 
0 CO orgrap IC an Imaging pr UC • I U I Pittsburgh, PA (412) 931-2500, New York/Canada (716) 425-1742, The Netherlands 
devices, monitors and colorgraphic printers. Plus a 31(OJ2968-5056. 
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AOSOn 
A NOVA® 4/X? 

Wild Hare's 
MTSS Provides NOVA® Users 
With Multi-User Capabilities 

DG users now hove a choice when upgrading to a mul­
ti-user environment Previously. the only way to support a 
true multi-user environment was to upgrade toAOS. but 
not anymore. 
MTSS provides all of the standard ROOS features for up 
to 16 users simultaneously and each user is totally in­
dependent. Users may edit. compile and execute pro­
grams written in FORTRAN IV. FORTRAN V. ALGOL BASIC. 
MACS. etc. 
This means no software rewriting is necessary. No new 
operating system need be installed. 
More importantly. MTSS supports all NOVA· ·s as well 
as ECLIPSE · 's so no expensive hardware upgrade 1s 
required. 

Now Data General Users 
Have A Choice! 

PURCHASE 
DESCRIPTION PRICE 

LA36DECwriter II . .... . . . $1 ,095 
LA34 DECwriter IV .. . 995 
LA34 DECwriter IV Forms Ctrl. . 1.095 
LA120 DECwriter Ill KSR .... 2,295 
LA120 DECwriter Ill RO ....... 2.095 
VT100 CRT OECscope ..... 1.595 
VT132 CRT DECscope .... 1.995 
Tl745 Portable Terminal .. .. . 1,595 
Tl765 Bubble Memoiy Terminal 2,595 
Tl7B3 Portable KSR , 120 CPS . 1,745 
Tl785 Portable KSR. 120 CPS . 2.395 
T1787 Portable KSR , 120 CPS . 2,845 
Tl810 RO Printer ... ... . 1,895 
Tl820 KSR Printer 2, 195 
OT80/1 CRT Terminal . 1,695 
DT80/5 APL CRT 2,095 
DT8015L APL 15" CRT .. 2.295 
ADM3A CRT Terminal . . ... 875 
ADM31CRT Terminal 1,450 
ADM42 CRT Terminal . 2, 195 
1420 CRT Terminal .. 945 
1500 CRT Terminal . .... .. . 1.095 
1552 CRT Terminal .... • . 1.295 
920 CRT Terminal ..... . . 895 
950 CRT Terminal ......... 1,075 
Letter Quality , 55115 RO 2,895 
Letter Quality , 55125 KSR . 3,295 
Letter Quality KSR , 55 CPS . 3,395 
Letter Quality RO , 55 CPS .. 2.895 
2621A CRT Terminal . 1,595 
2621 P CRT Terminal ..... 2.750 
730 Desk Top Printer 715 
737 W/P Desk Top Printer 895 

Pl.A MONTH 
12MOS 2' MOS 

$105 $ 58 
95 53 

105 58 
220 122 
200 112 
153 85 
190 106 
153 85 
249 138 
167 93 
230 128 
273 152 
182 102 
211 117 
162 90 
200 112 
220 122 
84 47 

139 78 
211 117 

91 51 
105 58 
125 70 
86 48 

103 57 
278 154 
316 175 
326 181 
278 154 
153 85 
263 154 
69 39 
86 48 

36 MOS 

$ 40 
36 
40 
83 
75 
58 
72 
58 
93 
63 
86 

102 
69 
80 
61 
75 
83 
32 
53 
79 
34 
40 
48 
32 
39 

104 
119 
123 
104 

58 
99 
26 
32 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS• HI% PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACOUSTIC COUPLERS• MOOEMS •THERMAL PAPER• RIBBONS• INTERFACE MODULES• FLOPPY OISK UNITS 

OTHER POPULAR TERMINALS, COMPUTER PERIPHERALS AND COMPUTERS AVAILABLE . 

TRANSNET CORPORATION 
1945 ROUTE 22 •UNION . N.J 07083 • (2011688-7800 
TWX 710 985 5485 
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SHOWS & CONFERENCES 

MAY 
20-22 VIDEOTEX '81, Toronto, Canada, sponsored by 

Infomart and Online Conferences Ltd. Contact: 
VIDEOTEX '81, 316 Lonsdale Rd., Suite 3, Toronto, 
Ontario M4V 1X4, (416) 598-1981. 

20-22 The ISMM International Symposium on Mini and 
Microcomputers in Control and Measurement, San 
Francisco, sponsored by the International Society for 
Mini and Microcomputers (ISMM). Conact: Paul L. 
Hsu, McDonnell Douglas Astronautics Co., 5301 Bolsa 
Ave., Huntington Beach, Calif. 92647, (714) 896-3311. 

26-29 Korea International Office Management Exhibition 
& Conference, Seoul, Korea. Contact: Clapp & Poliak, 
Inc., 7315 Wisconsin Avenue, Washington, o.c. 20014, 
(301) 657-3090. 

28 " Trends and Applications 1981," Advances in 
Software Technology Symposium, Gaithersburg, 
Md., sponsored by the NBS Institute for Computer 
Sciences and Technology, the Washington, D.C., 
chapter of the IEEE Computer Society and the IEEE 
Washington Section. Contact: F. Terry Baker, 
Program Chairperson, IBM-FSD, 10215 Fernwood Rd., 
Bethesda, Md. 20014. 

JUNE 

6-9 Atlanta Small Computer Show, Atlanta, Ga., 
produced by Professional Exhibition Development 
Corp. Contact: The Atlanta Small Computer Show, 
4060 Janice Drive, Suite G-1, East Point, Ga. 30344, 
(404) 767-9798. 

8-10 International Conference on Decision Support 
Systems, Atlanta, Ga. contact: Pat Van Cleve, 
Execucom Systems Corp., P.O. Box 9758, Austin, 
Texas 78766, (512) 345-6560. 

10-12 Seventh Canadian Man-Computer Communica­
tions Society Conference, Waterloo, Ontario, spon­
sored by the University of Waterloo and the Canadian 
Image Processing and Pattern Recognition Society. 
Contact: Yvonne Fink, Conference Secretary, De­
partment of Computer Science, University of Water­
loo, Waterloo, Onatrio N2L 3Gl, (519) 885-1211. 

10-13 International MOTORCON '81 Electric Motors 
Convention, Chicago. Contact: Earl Nickel, Program 
Coordinator, Motorcon '81, P.O. Box 2889, Oxnard, 
Calif. 93030, (805) 985-1595. 

14-18 1981 National Computer Graphics Association 
Conference and Exposition, Baltimore, Md., spon­
sored by the Society of Manufacturing Engineers. 
Contact: Jim McLaughlin, Exhibits Development 
Manager, SME, One SME Drive, P.O. Box 930, 
Dearborn, Mich. 48128, (313) 271-1500. 

16-18 Nepcon East '81 , New York, organized by the Kiver 
Organization. Contact: Industrial & Scientific Confer­
ence Management, Inc., 222 West Adams St., 
Chicago, Ill. 60606, (312) 263-4866. 
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With more capacity. 
Faster access. And the reliability 

you'il expect from NEC. 

Once again, NEC leap­
frogs conventional technology 
with its new 02200 family of 
eight-inch Winchester disk 
drives. 

The first models in the 
series deliver 30-millisecond 
access time with capacities 
of 25.5 and 42.5 megabytes, 
respectively, and use con­
ventional storage module 
device (SMD-type) control­
lers for convenient interfac­
ing and formatting. 

Sealed-disk Winchester 
technology is enhanced 
with voice-coil actuators, 
direct-coupled DC spindle 
motors and closed-loop air 
circulation which reduces 
parts count, eliminates 
periodic maintenance and 
gives the 02200 Series an 
MTBF in excess of 10,000 
hours. When service is 
required, it's fast: the 
D2200s have a 30-minute 
MTTR. 
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The 02200 family is 
ideally suited to medium and 

heavy volume interactive 
business applications that 

require frequent disk access, 
as in virtual memory, data­

base access and data com­
munications operations. 

Eight-inch Winchester 
drives are increasingly popular 

because they offer significant 
savings in installation, pack­

aging.maintenance and 
cost-of-ownership. 

And once again, NEC 
technology adds an extra 
dimension. Call your NEC 

Information Systems 
representative for more 

information. 

NEC Information 
Systems, Inc. 

Home Office: 5 Militia Drive, 
Lexington, Ml\'02173, (617) 862-3120 
Eastern Office: 36 Washington Street, 
Wellesley, MA 02181 , (617) 431-1140 

Central Office: 551C Tollgate Road , 
Elgin, IL 60120, (312) 931-1850 

West Coast Office: 8939 S. Sepulveda Blvd .. 
Los Angeles, CA 90045, (213) 670-7346 
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CRDS delivers your LSl-11/23 with complete RX02 
software/media compatibility while costing less! 
Economical in cost and space 
Your MF-211 system combines 
DEC's LSI-11 / 23 with dual Shugart 
SA800 Floppies and an 8-quad slot 
backplane, all within an attractive 
101h " rack mountable enclosure. Our 
dual height floppy Controller/ Inter­
face allows you complete software/ 
media Interchangeability with DEC's 
RX02 Floppy system. All DEC inter­
face cards and software products are 
available for your use from CRDS. 
Join over 1,000 users with a new 
MF-211, the perfect answer to your 

proper system operation and to allow 
for immediate detection and isola­
tion of system failure. In the event of 
malfunction. the defective sub­
module is normally found within 
minutes. After verification with the 
CRDS Maintenance Department. a 
replacement for your defective 
module will be promptly forwarded. 

.. .. . 

. --Micro/ Floppy requirement-in half Un ique Controller Card 
the space . .. and up to 30% savings. 

o RX02 software/media inter-
1 di t P bl D t ti. changeability 
mme a e ro e m e ec on o IBM 3740 Formatter 

A 90-day warranty comes with your o Built-in self diagnostic 
MF-211. In addition, a detailed sys- o Bootstrap loader 
tern diagnostic diskette is provided 0 Single and double density 

Double-Sided Option 
If double-sided floppy capability is 
desired, simply ask for the MF-411. 
This system uses the Shugart SA850 
double-sided drives and provides two 
megabytes of total storage. A diskette 
with a modified RT-11 double-sided 
floppy handler is provided with each 
system. assuring you of software 
compatibility for both single and 
double-sided media operation . 

WRITE FOR 
Comprehensive 
brochure and 
Price List 

........ 
""l.Sil-11:1~ 

5~--=----
operation 

w. 1.·t•h• e•a•c•h .. sy• s•t•e•m .. to .. a•s•s•u•re .. y•o•u•o•f ........... o .. D•MA .. •D•a•ta .. tr•an .. s•fe•r ............... ,.,.c:::::J..[Jr:::::! .... .. 
4 Tech Circle, Natick, MA 01760 Tel. (617) 655-1800 TWX (710) 386-0523 un iJ 
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18 ACM/NBS Symposium, College Park, Mel., spon­
sored by the National Bureau of Standards. Contact: 
Wilma M. Osborne, NBS, Room B265, Technology 
Building, Washington, D.C. 20234, (301) 921-3485. 

22-24 1981 National Software Conference (NSC), Boston. 
Contact: Charles Bozett, AMR International, 1370 
Avenue of the Americas, New York, N.Y. 10019, (212) 
974-0800. 

23-25 COMDEX/Spring '81 , New York, sponsored by The 
Interface Group. Contact: Peter B. Young, The 
Interface Group, 160 Speen St. , Framingham, Mass. 
01701, (617) 879-4502. 

24-26 Computer Industry Trade Expo (CITE), Atlantic 
City, N.J., sponsored by the Microcomputer Industry 
Trade Association. Contact: CITE, 110 Charlotte 
Place, Englewood Cliffs, N.J. 07632, (201) 569-8542. 

JUNE 29-JULY 2 

JULY 

1981 Power Electronics Specialists Conference, 
Boulder, Colo., sponsored by the IEEE. Contact: 
William B. Collins, General Chairman, Martin Mariet­
ta Aerospace, P.O. Box 179, M/S 8130, Denver, Colo. 
80201, (303) 977-3962. 

r 

DYNASTY SYSTEM 20 
LSl-11 / 23 plus disk storage in one low cost 
powerfully convenient package designed 
for software, hardware OEMs. 

Dynasty System 20 Is something you 
should know about. Why not write or call 
for complete information today? 

In California: <213> 889-6031 
National: <800> 423-5321 

HiiilUir 
51555 Agoura Road Westlake VIiiage, CA. 91!61 

---------------------------------------~ 
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15-17 1981 Summer Computer Simulation Conference, r----- -------------------

Washington, sponsored by the Instrument Society of 
America and the Society for Computer Simulation. 
Contact: William E. Buchanan, Co-Chairman, Applied 
Physics Laboratory, John Hopkins Rd., Laurel, Md. 
20810, (301) 953-7100. 

29-31 1981 Microcomputer Show, London, England. Con­
tact: Jeff Wolf, TMAC, 680 Beach St., Suite 428, San 
Francisco, Calif. 94109, (415) 474-3000 or (800) 
227-3477. 

AUGUST 

26-29 Fifth Annual National Small Computer Show, New 
York. Contact: National Small Computer Show, 110 
Charlotte Place, Englewood Cliffs, N.J. 07632, (201) 
569-8542. 

28-30 Personal Computer Arts Festival, Philadelphia. 
Contact: PCAF-81, Box 1954, Philadelphia, Pa. 19105. 

FORGET SOMETHING? 

Did you forget to fill out the requalification card 
attached to the front cover? If you did, please turn 
back, fill it out and mail it to us right away so you 
will be sure to keep your free subscription to MINI­
MICRO SYSTEMS. 
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If You Are Ready 
To Move On 

Or Up 
See 

Mini-Miaral1s1••• 

Career 
Opportunities 
Section 
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CORPORATE & FINANCIAL Mini-Miera Warld 

Centronics loses 
market momentum 

When Centronics Data Computer 
Corp.-long the bellwether of the 
dot-matrix printer market-was 
bumped out of the top spot in the 
U.S. market by foreign competition, 
the experience could not be passed 
off as a typical competitive event. 

Centronics lost considerable mo­
mentum because of a combination of 
problems: production of low-end 
Miniprinters lagged; there were 
longer-than-expected waits for up­
grades to the company's indus­
trial-printer line; and the organi­
zation of a new management team 
slowed product and marketing 
momentum. Although Centronics is 
taking steps to alleviate those 
problems, profits are still slipping. 

Company officials admit that 
Japanese competition-and a slug­
gish economy-have hurt profits 
(see "Japanese printers infiltrate 
low-end printer market," p. 2 7 ). 
The $130. 7-million company report­
ed a $9.3-million pretax loss in its 
second quarter. About $5.5 million 
of that loss was attributed to 
write-offs the company took on 
outdated subassemblies and equip­
ment inventories for the models 
100, 300, 500, 779 and 730 printers. 

The model 730 Miniprinter, which 
was plagued by component prob­
lems and production delays, is 
selling poorly compared with its 
lower cost competitors, says Peter 
A. Wright, an analyst with the 
Gartner Group, Inc., Greenwich, 
Conn. Centronics chairman Robert 
Howard says sales of the 730 fell off 
because of the success of the model 
737 draft-quality printer-a com­
pany-planned succession. Although 
the company ,,·ill not disclose 
production volumes for the two 
products, senior vice president of 
finance Robert Stein says 400 
Miniprinters a clay were manufac­
tured in November. 

MINI-MICRO SYSTEMS/May 1981 

Stein says the industrial print­
ers-not the Miniprinters-are the 
heart of the company's business. He 
contends that new models in the 
industrial-printer line will enhance 
the company's competitive position, 
and that Centronics will improve 
financially in its fourth quarter. It 
will not, however, yield a profit this 
year. 

Meanwhile, Centronics intends to 
remain in the competitive low-end 
market, although other U.S. manu­
facturers are shunning it. The 
company will follow its two Mini­
printer models this month with a 
graphics printer, the model 739. 

I \ 

Centronics is enhancing many of its 
product lines, including a new line printer 
subsystem, which is plug-compatible with 
DEC, Data General and IBM computers. 

At least one distributor believes 
staying in the low-end market might 
not be a bad idea for Centronics, 
because U.S. companies can com­
pete with the Japanese by accepting 
lower profit margins. "If they 
(Centronics) believed they could sell 
500,000 units, it would pay for them 
to do this with lower margins," says 
Michael Shane, president of Lead­
ing Edge Products, Inc., Canton, 
Mass. 

Shane recommends that the 
low-end products be produced in the 
Orient. He adds that, despite the 
problems Centronics has had, the 
company still has brand recogni­
tion-an important selling point. 

Other sources contend that Cen­
tronics erred in putting so much 
effort into the risky low-end 
business-in which retail sellers, 
such as computer stores, know no 
loyalty-in favor of its strong base 
of industrial printers, including the 
models 701 and 702. 

Howard counters that the compa­
ny is introducing three new matrix 
printers, at least one of which is 
part of the company's N x N 

matrix-printer family and which 
uses a virtually unlimited matrix 
print head. Sources close to the 
company say the printer operates at 
about 200 to 250 cps, and has better 
dot definition and a lower price than 
the printers it upgrades-the mod­
els 700, 701 and 779. 

Another of the new matrix 
printers, the model 150, is a 150-cps 
printer, intended for desk-top µcs, 
that was introduced in April. That 
printer is being manufactured by 
Brother in Japan, a Centronics 
spokesman says. 

The Centronics line-printer fami­
ly, which has been met with strong 
competition from Dataproducts 
Corp., also has new introductions. 
The most recent addition to that line 
is a 600-lpm band printer subsystem 
that is plug-compatible with many 
Digital Equipment Corp., Data 
General Corp. and IBM computers. 

Other products on the horizon are 
the much-heralded Quietwriter 
family of printers, which addresses 
both the teleprinter and daisy­
wheel printer markets (MMS, Janu­
ary, 1980,p.35), and is the company's 
strongest entry in the office­
automation market. A year ago, 
Howard said the Quietwriter would 
not be introduced for at least 
another year. Although company 
observers speculated that the 
printer would be exhibited at this 
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year's National Computer Confer­
ence in Chicago, Howard said it 
would not be. The company has 
worked on the Quietwriter for two 
and a half years, but, Howard says, 
it is still almost a year away from 
introduction. 

That delay might again cause 
Centronics some pricing problems. 
"The Quietwriter shoots for the 
daisy-wheel printer market. Those 
prices are now decreasing to $2000, 
and the price will drop further to 
$1500 by the end of the year," says 
the Gartner Group's Wright. How­
ard hinted last May at a price of 
$1300, but he says he was not 
associating that price with a specific 
product. The Quietwriter's price 
has not yet been set, he says, 
but the Quietwriter "will compete 
with any other printing technology 
with a similar configuration. It will 
have omni-font capability and no 
hoise." 

The delays in product introduc­
tions may be a result of Howard's 
restructuring of company manage­
ment and reporting lines-a process 
he began more than two years ago 
and which is still going on. 

Former president Howard was 
succeeded last May by Michael D. 
Kaufman, a former Xerox Corp. 
executive who was brought in to 
reorganize the company (MMS, 
August, 1980, p. 47). Sources close 
to Centronics say that Kaufman and 
his managers have caused the 
company to lose its flair for 
satisfying the demands of its OEMS 
for high-volume production. How­
ard denies that claim, saying, 
"People in large companies know 
how to handle high volume." 

Several key people have left since 
Kaufman's arrival, including Ken­
drick Estey, former vice president 
of field service, who was brought in 
by Howard to get the Miniprinter 
line back on track. Estey returned 
to his former position before leaving 
Centronics, and was not replaced. 

Centronics also lost two of its top 
engineers: Richard A. Williams, 
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Centronics's new model 150 µc printer 
includes graphics capability for use with 
small business systems. 

former director of engineering, and 
James Busse, former supervisor of 
engineering. They are now working 
for a Centronics competitor, Inte­
gral Data Systems, Inc., and a 
lawsuit is pending between the two 
companies. 

The latest chapter in the restruc­
turing is a reshuffling of top 
management, completed in mid­
March. Most notable are the 
promotions of John Tincler from vice 

president of operations to executive 
vice president responsible for engi­
neering, advance development, 
manufacturing, materials, facilities 
and business management; Neil 
Kleinfeld from vice president of 
planning to vice president of 
marketing and planning; and Robert 
Kilcullen, from vice president of 
industrial printers to vice president 
of business management, responsi­
ble for product management, busi­
ness and product planning. 

Although the promotions can be 
viewed as a dilution of presidential 
responsibilities, Kaufman originally 
stated he would delegate more 
authority to his subordinates to 
develop them into managers. Kauf­
man was unavailable comment. 
Tincler says, "The philosophy of 
growing managers in-house is 
continuing and is indicated by new 
promotions. We've created an office 
of the president. Kaufman is the 
president, and that's how we're 
operating." -L. Valigra 

Xylogics enters packaged 
controller system market 

With hopes of capitalizing on the 
experience gained O\'er the past fi\'e 
years supplying DEC-compatible 
disk and tape controllers, Xylogics, 
Inc., Burlington, Mass., recently 
entered the packaged system mar­
ket, at least a year behind its 
competition. 

Incorporating a Digital Equip­
ment Corp. LSI 11/23 µp, a 24M-byte 
BASF 8-in. Winchester-disk driYe 
and a Data Electronics, Inc. , 
17M-byte cartridge-tape driYe back­
up, the new XL 2300 uses Xylogics's 
own disk and tape contl'oller boards. 
The system pro\'ides 96K to 256K 
b~'tes of RAM, as many as eight 
DL-11, RS232 communications ports, 
a Q-bus-emulating, 12-slot back­
plane and a choice of either a llOV 

or a 220 to 240V alternating current. 
Packaged in a 10 Y2- x 19- x 25-in . 

cabinet and available in rack­
mounted or tabletop formats, the 
$22,500 system can run all DEC 
operating systems, including RT-11, 
RSX-llM and RSTS/E, without modi­
fication. 

Product manager Louis Finnegan 
says that Xylogics decided to enter 
the packaged controller system 
market to fill the gap in DEC's ability 
to keep up with demand. 

The only comparable DEC system 
is the PDP-11 T23, which includes a 
126K-byte µp, an RL02 20M-byte 
dual-cartridge driYe, a controller, a 
terminal (DEC does not sell the 
package without the terminal) and a 
desk. Housed in a 40-in.-high 
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A simple algorithm 

We work with the serious systems integrator ... on terms 
that make sense to you. That means giving you a set of 
products which expand your limits, not reduce them. 

We manufacture the most complete family of high quality 
IEEE/696 S-100 mainframes on the market. Choices in­
clude three mainframes in rack-mount or table-top pack­
ages with complete board sets, to serve as the building 
blocks for your 8 or 16 bit system. We also provide other 
options ranging from complete floppy disk systems right 
up to our proven Pascal development system. 

The f factor: one source. 

No matter which option you choose, you get the benefit 
of working with completely integrated products ... fully 
assembled and tested ... under one warranty and one 
price structure . . . leaving you free to concentrate on 
value-added application development and sales. 

Choose from mainframe options ... 

Select from three packaging options: Rack-mount, table­
top or front panel models. All three feature our 20 slot 
S-100 motherboard with 25 amp power supply and are 
delivered fully assembled and tested with our Series 11™ 
board sets. Any board configuration you choose works 
with any DPS-1 version, allowing you to vary your pack­
age offering, or develop on one version and market 
another. 

• Front Panel model - a powerful development and 
diagnostic tool for Z-80tsystems, which can be used for 
prototyping, servicing, debugging, and software or 
hardware development. Use its features to set break­
points, trigger scopes, single step, slow step and more. 

• Front Panel less desk top model- a lower cost option for 
OEM or other turnkey operations which do not require 
the extra capability of our Front Panel. 

• Rack Mount version - features a heavy gauge frame 
designed to fit into standard 19" racks. CVT power supply 
for brown out immunity is standard . 

*In Calculus, a fundamental statement in the definition of limit; interpreted 
here to imply: "For your integration problem, lntersystems has a solution." t Registered trademark of Zilog, Inc. 



Board level options ... 

lntersystems mainframe packages, 
equipped with Series II boards, are opera­
tional in both 8 and 16 bit settings and 
support extended addressing in both 1/0 
and memory space, recognizing 16 bit 

1/0 addresses and 24 bit memory 
addresses. Just look at 

these individual 
features; 

• MPU-80-uses a Z-80, 8 vectored in­
terrupt lines and two 4K windows to ad­
dress up to 1 Megabyte of RAM without 
bank select. 

• 64KDR-sophisticated refresh circuitry 
allows unlimited DMA and absolutely re­
liable operation without wait states. 

#Registered trademark of Digital Research 

• 6 Sl/O - six individually software­
controllable serial 1/ 0 ports with op­
tional interrupts. Each can run RS 232 at 
up to 19,200 BAUD, as can our Vl / O 
board. 

• Vl/0 - has two serial ports; two 8-bit 
parallel output and two 8-bit parallel 
input ports plus 8 individually controlla­
ble command lines and 16 levels of vec­
tored interrupts. 

• FDC II-can DMA up to a full track into 
1 6 Megabytes of memory. Optionally 
generates interrupts and handles up to 
four 8" floppies. 

• MPU-8000 - available with the non­
segmented Z-8002t, which directly ad­
dresses 64K, or the segmented Z-8001 t, 
which can directly address 8 Megabytes. 

Extended systems options ... 

Interfacing disk drives is not a trivial mat­
ter, so when your objectives and re­
sources dictate you spend your energy 
elsewhere, use our resources to perform 
the service for you . We can add our disk 
drive package to any Z-80 or Z-8000 con­
figuration we provide ... again, fully as­
sembled and tested and covered under 
one warranty. 

Or our complete 
Pascal Development System. 

We use it for our own hardware and 
software development. It includes either 
table-top mainframe, two 8" floppy disks, 
128K RAM, CP / M #, and lntersystems 
Pascal/Z™ compiler and Cache BIOS™. 

THIS SYSTEM IS FAST! Why? Because 
our ultra-fast Cache BIOS automatically 
buffers whole tracks, eliminating most 
disk accesses. This delivers up to three 
times the throughput of any other 
floppy-based system we know and is 
equal to many small hard disk systems. 

The system is versatile, toq. SET program 
allows you to change many BIOS 
parameters and specify control charac­
ters to enable special features such as 
diagnostic output to trace program execu­
tion. It can also provide remote 1/0 to 

link your system to almost any 
other computer, 

large or small. 

And it's reliable. The Cache BIOS System 
runs continuous memory tests when idle, 
and verifies with a Read after Write and 
Read after Read. 

And the system also includes our 
Pascal/Z, a true native compiler pro­
ducing ROMable and Re-entrant code. It 
features a minimum of extensions chosen 
for the development of your scientific and 
business applications. And it's compati­
ble with our native code Pascal for 
Z-8000, providing a graceful upward 
path to 16 bit applications. So what you 
write now is right later. 

One choice you won't have to make ... 

We don't believe you should ever have to 
sacrifice good technical support to find a 
good product. We' ll back you to the hilt 
with services like free technical consulta­
tion, board-swapping, diagnostic pack­
ages, and documentation that gives you 
all you need to integrate, operate and 
maintain your system . .. right down to 
schematics of the boards. 

Your solution should be clear. 

Whether you're integrating for scientific, 
governmental or commercial applica­
tions, lntersystems can provide a Delta for 
your Epsilon . 

Talk to us today. 

Ithaca lntersystems Inc. , 
Dept. M 
1650 Hanshaw Road, 
P.O. Box 91 
Ithaca, NY 14850 

Phone 
(607) 257-0190 

r·•ti r ,,. 'JI . 
',,7• 

Oall1t®a~~J>~~9:F..~]~T· 
Micros for bigger ideas. 

CIRCLE NO. 27 ON INQUIRY CARD 
"'Trademark of Ithaca lntersystems, Inc. 
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cabinet , the system sells for 
$30, 750. A separate TU58 tape­
cartridge drive sells for $1750. 

"We don't offer a product like the 
Xylogics package," explains a DEC 
source. "We're in a different market 
and are limited in the number of 
products we can develop and sell." 

Other companies, however, in­
cluding Charles River Data Sys­
tems (CRDS), Natick, Mass., and 
Scientific Micro Systems (SMS), 
Sunnyvale, Calif., have made head-

Xylogics's XL 2300 packaged µc system 
integrates an LS/-11 23 processor, 96K to 
256K bytes of memory, Winchester-disk 
drive, cartridge-tape drive, eight RS232 
ports and the support components required 
for operation in this compact cabinet. 

way into the packaged controller 
system market. Charles River 
Data's package, the HD-11, includes 
a 14-in. double-platter Winchester­
disk drive with 21M bytes of 
formatted storage and a 15.2M-byte 
DEI tape-cartridge drive. The 
system is priced at $8700; a separate 
256K-byte LSI 11/23 µp sells for an 
additional $7500. 

While CRDS plans to offer its 
package with an 8-in. Winchester by 
year-end, president Richard Sha­
piro says his company delayed the 
offering until the disk was proven 
and made more readily available. 

Scientific Micro Systems' pack­
age, the Dsxo100, includes an LSI 
11/23 with 128K bytes of memory, a 
!OM-byte, 8-in. Winchester-disk 
drive and a lM-byte floppy-disk 
backup drive. The basic system, 
priced at $13,500, can accommodate 
all DEC RT-11 and RSX-llM soft­
ware. 
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SMS vice president of marketing 
Michael Liccardo says his company 
chose to offer a floppy-disk backup 
drive rather than cartridge tape 
because DEC software is distributed 
on floppies. "Cartridge tape is not 
yet a standardized software­
distribution medium," he says. 
"With tape, the customer has the 
added problem of physically moving 
the software into the system." 

Howard Lev, director of software 
at Xylogics, notes that his company 

has a licensing agreement with DEC 
and, thus, can distribute software 
transferred onto cartridge tape. 
The software is priced at DEC's list 
prices. Xylogics's Finnegan says 
his company decided on the 
cartridge tapes rather than floppies 
because they are cheaper and easier 
to ship and store. 

The XL 2300 will be marketed to 
OEMS and distributed to end users 
through an independent dealer 
network. - Frank Catalano 

Printer maker turns 
to service organization 

Small vendors of peripheral 
equipment often rely on distribu­
tors to service and repair their 
hardware. Now one such vendor­
Anadex, Inc., a Chatsworth, Calif., 
printer maker-has gone one step 
further and contracted with a 
nationwide independent service or­
ganization (ISO) to repair and 
maintain its line of dot-matrix 
printers. 

Under terms of a five-year 
exclusive agreement, the Customer 
Services Division of TRW, Inc., 
Fairfield, N.J., will handle all 
warranty work for Anadex's 
DP-8000, DP-9000 and DP-9500 series 
printers. In addition, TRW has 
established both quarterly and 
yearly contract rates for ship-in and 
on-site service of these devices. 

The servicing agreement be­
tween Anadex and TRW could set a 
trend for other small peripherals 
makers selling into the minicomput­
er and µc market, believes Ken 
Mathews, Anadex's marketing vice 
president. "If you plan to be a major 
factor in the peripherals business, 
it's something you have to do," he 
claims. 

Previously, Anadex' s 16 c. s. 
distributors handled warranty and 
other senice problems, Mathews 

says, and that was causing some 
problems. "The forte of the indepen­
dent distributor is selling hardware, 
not maintaining it," he explains. "As 
a result, the level of service for 
these products nationwide was 
inconsistent. Some of our distribu­
tors were very good at it; others, 
very lax." 

Now, TRW handles all warranty 
work, he says, and if a customer 
chooses to have a distributor 
perform any of this work, the 
factory will not reimburse the 
distributor. Mathews anticipates, 

Anadex's DP-9000 80/132-column, 200-lpm 
dot-matrix printer. Under the firm's agree­
ment with the customer services division of 
TRW, Inc., on-site maintenance contracts will 
be offered at $285 a year, $74 a quarter. 
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Cll HON ELL BULL 
ANNOUNCES 

THIA DSS 1100 
THE DEC COMPATIBLE 

DISK SUBSYSTEMS. 
• Cost effective. 
• Full emulation RL01/RL02. 
• Controller embedded in host computer. 
• DSS 1100: cartridge disk subsystems 

20 to 40 M bytes for DEC LSI -11 0-Bus® 
®Trademark Digital Equipment Corp. 

Cii Honeywell Bull 
OEM Division 

Bull Corporation of America : 
Mail Station 430-200 Smith Street - Waltham Mass 02154 USA. Tel. : (617) 895.6020. 

801 Mahler Road - Suite D - Burlingame CA 94010 USA. Tel. : (415) 692.5724. 
Cii Honeywell Bull : rue Jean Jaures, 78340 Les Clayes-sous-Bois, France. Tel. : (3) 055.80.00. 

NCC Booth N° 563-564 
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however, that once the warranty 
period has expired, some customers 
will continue to have their hardware 
serviced by local distributors. 

One reason for this may be price, 
and the amount of money the user 
has to pay up front. "Most 
distributors don't provide yearly 
service contracts," Mathews ex­
plains. "Instead, they charge on a 
per-call basis." Typical distributor 
service charges are about $45 an 
hour, excluding parts . TRW' s charges 
range from $270 a year ($70 a 
quarter)-to service Anadex's 80-
column, 112-cps DP-8000 9 x 7 dot­
matrix printer-to $285 ($74 a 
quarter) for the 132/200-column, 
150/200-cps DP-9500. 

TRW's prices, which include parts 
and labor, apply to customers 
located within 25 miles of a service 
center. Premiums are charged for 
on-site service as far as 100 miles 
from a service center, and rates are 
negotiated for on-site service more 
than 100 miles away. Ship-in rates 
are $190 ($49 per quarter) and $205 
($53 a quarter), respectively. 

Although users won't get a price 
break by using TRW, Mathews feels 
that most Anadex users will switch 
over anyway. The reason: "Very few 
of our distributors provide on-site 
service," he explains, "and those 
that do don't go out of the local 
area." Users will also benefit 
indirectly from the arrangement 
between Anadex and TRW, he adds. 
"With TRW, we will get monthly 
repair reports describing the prob­
lems that they've encountered when 
servicing our hardware," Mathews 
explains. "This will give us a better 
insight into any recurring problems 
we're having," which was not the 
case under the firm's previous 
arrangement with its distributors. 
"Reports that came back to us were 
inconsistent and infrequent," he 
says. 

Nonetheless, Mathews concedes 
that a few of Anadex's distributors 
were not pleased by the decision to 
go with TRW. "Some felt we were 
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taking a compet1t1ve advantage 
away from them," he says. "These 
distributors were pushing the idea 
of sales and service. Whenever you 
make a change like this you're going 

to get some complaints," he points 
out. But those distributors that 
didn't provide much service to begin 
with thought the TRW move was a 
great idea, he says. -John Trifari 

Start-up firm will market 
high-end Winchesters 

The market for high-capacity 
14-in. Winchesters continues to 
attract the attention of investors. 
The latest West Coast venture 
funded to build this type of drive, 
TECSTOR, Inc., opened its doors last 
month in Huntington Beach, Calif., 
and. under a unique agreement with 
a West German systems vendor, 
plans to begin initial deliveries of 
evaluation versions of its first 
hardware offering by May 1. 

The speed with which the new 
company plans to get its operations 
off the ground is the result of an 
agreement with BASF AG, Ludwigs­
hafen. Under terms of the 
agreement, TECSTOR will have 
exclusive marketing rights in the 
U.S. and Canada and exclusive 
worldwide manufacturing rights to 
BASF's model 6150 3350-technology 
160M-byte Winchester. This drive 
was announced last fall and has 
already been marketed on a limited 
basis in Europe. 

BASF will also provide TECSTOR 
with tooling to build the drives, 
along with a servo writer and test 

equipment, and the funding to 
manufacture the first 60 evaluation 
units. In exchange, BASF will 
receive a 5 percent position in the 
new company, exercise exclusive 
marketing rights to TECSTOR 
hardware in Europe and obtain 
deferred royalties after five years 
on all non-BASF sales worldwide. 

BASF's decision to allow TECSTOR 
to build and market its hardware in 
this country, rather than attempt­
ing to handle the chore itself, 
appears to be based on the fact that 
the German company already may 
have its hands full in the u. s., as far 
as disk drives are concerned. 
"They're heavily involved in getting 
their 8-in. Winchester operation in 
Los Gatos, Calif., rolling," says one 
source close to the industry. "BASF 
is also dedicating much of its 
energies to its Bedford, Mass., 
media operation." 

But as a result of the agreement 
with TECSTOR, this source notes, 
BASF's hard disk activities in this 
country will be limited to the 
manufacturing and marketing 

TECSTOR 6150 PRODUCT SPECIFICATIONS 

Unformatted capacity 
Transfer rate 
Positioning times: 

track-to-track 
Average 
Maximum 

3600 rpm 
Track dens ity 
Bit density 
Number of platters 
Dimensions 
Price (250-unit quant ities) 

168M bytes 
1 MHz 

8 msec. 
30 msec. 
65 msec. 

Rotational speed 
600 tpi 
6400 bpi 
4 (data recorded on 6 surfaces) 
18.97 x 24.40 x 11 .0 
$4950 including integral power supply 
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THIAD.505 
51/4·1NCH MICRO 

NCHESTER NOW 
AVAi LE 
IN EUROPE. 

• Formatted capacity, 5 Mbytes. 
e Dimensions identical to industry standard minifloppy. 
• Track density, 255 tpi. 

• Recording density, 7690 bpi. 
• MTBF, 11000 POH. 
• Delivery, 90 days ARO. 

Cii Honeywell Bull 
OEM Division 

Bull Corporation of America : Mail Station 430-200 Smith Street - Waltham Mass 02154 USA. Tel.: (617) 895.6020. 
801 Mahler Road - Suite D - Burlingame CA 94010 USA. Tel. : (415) 692.5724. 

Cii Honeywell Bull : rue jean Jaures, 78340 Les Clayes-sous-Bois, France. Tel. : (3) 055.80.00. 

CIRCLE NO. 29 ON INQUIRY CARD 
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RM80. "The company is holding off 
on this step, however," he says. 
"We're looking into the legal 
ramifications of such a move." 

TECSTOR's plans for 1982 include 
doubling the track density of the 
6150, bringing storage capacities to 
the 320M-byte level. Plans for 1983 
include doubling bit densities using 
thin-film technology read/write 
heads, which will boost storage 
capacities to 640M bytes. The 
160M-byte 6150 is priced at $4950 in 
250-unit quantities. 

TECSTOR's new 14·in. Winchester-disk drive is demonstrated by (from left) vice 
president of marketing Trevor Constable, president L. "Bus" Bleininger and vice 
president of engineering Bill Zeissner. 

TECSTOR principals include Bud 
Bleininger, president, formerly vice 
president of peripherals at Microda­
ta; Trevor Constable, vice presi­
dent, formerly director of peripher­
al sales and marketing at Perkin­
Elmer; Bill Zeissner, vice president 
of engineering, formerly director of 
peripherals at Microdata; and Buzz 
Peters, vice president of manufac­
turing, formerly vice president of 
operations at Memorex. -John Trifari 

operation set up in Los Gatos. 
TECSTOR's business plans center 

around the 160M-byte version of the 
6150 and include marketing the 
drive to suppliers of peripheral 
subsystems, as well as to vendors of 
high-end, 32-bit minicomputers. 
The start-up is also looking at the 
market for Digital Equipment 
Corp.-compatible hardware, specifi­
cally the 160M-byte RM80 Winches­
ter announced last fall by the 
Maynard, Mass., minicomputer 
maker for its line of 32-bit 
VAX-11/780 machines. 

TECSTOR does not anticipate any 
legal difficulties with DEC over its 
entry into the market for DEC­
compatible peripherals, however. 
All drives will be equipped with a 
storage module drive (SMD) inter­
face, leaving the matter of adapting 
the new hardware to a specific 
process up to customers. But the 
drive 's single-board formatter 
design will expedite the use of other 
interfacing, says one company 
source, including emulation of an 

50 

BOX SCOU O• llADDIGI 
This table, which appears every month, lists the revenues, ~e&l'll1JlCI and~ par 
share tn the periods indicated for companies in the oompuwr indust:cy and oompu&er­
related industries. 

Company 

Advanced Micro Device• 

AMP 

Computer Devices 

Datum 

Deaiaion Data 

Informatics 

International Bualnu1 
Jlacblnea 

Management Assistance Inc. 

Mohawk Data Sclencu 

Sykes Datatronics 

Time Sharing Buourcu 

Period Revenues llarnlnga llpS 

Yr. 3/29/81 309,391,000 IM,e&l,000 1.85 
Yr. 3/29/80 225,593,000 23,277,000 1.63 

Yr. 12/ 31180 1,155,382,000 131,274,000 3.65 
Yr. 12/ 31179 1,013,241,000 121,286.000 3.36 

Yr. 12/31/80 
Yr. 12/31/79 

Yr. 12/ 31/ 80 
Yr. 12/ 31 / 79 

13 wks. 2/28/81 
13 wks. 2/28/80 

20,091,000 
17,661,000 

14,919,000 
15,233,000 

10,554,000 
10,792,000 

Yr. 12/ 31/80 125,893,000 
Yr. 12/ 31179 112,388,000 

3 mos. 3/31/81 6,481,000,000 
3 mos. 3/31/80 6,748,000,000 

3 mos. 12/ 31/80 77,472,000 
3 mos. 12/31/79 70,814,000 

9 mos. 1/31/81 211,451,000 
9 mos. 1131180 190,247,000 

Yr. 2 / 28/81 24,174,000 
Yr. 2 / 28/80 12,298,000 

3 mos. 2/28181 2,002,949 
3 mos. 2/28/80 1,332,402 

1,182,000 
1,169,000 

258,000 
200,000 

193,000 
306,000 

5,332,000 
4,470,000 

730,000,000 
681,000,000 

3,541,000 
3,374,000 

13,849,000 
12,229,000 

3,354,000 
1,492,000 

68,873 
90,063 

.42 

.48 

.14 

.11 

.07 

.13 

2.37 
2.03 

1.25 
1.17 

.43 

.41 

l.20 
1.08 

.90 

.49 

.06 

.08 
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Cynthia D.100 a family of fixed and removable compact disk drives. 
•Cartridge drives: 10 and 20 M bytes. •Advanced technology: 
• Fixed Winchester drive: 60 to 120 M bytes. 500 to 900 tpi- Thin film heads - Embedded 
• Interface: the same across the family. servo tracking. 
•Compact: 12" x 6" x 21". •Proven products: several thousand of 
•Delivery: 90 days ARO. cartridge drives in the field worldwide. 

D.160 

Cii Honeywell Bull 
OEM Division 

Bull Corporation of America: Mail Station 430-200 Smith Street - Waltham Mass 02154 USA. Tel.: (617) 895.6020. 
801 Mahler Road - Suite D - Burlingame CA 94010 USA. Tel.: (415) 692.5724. 

Cii Honeywell Bull : rue Jean Jaures, 78340 Les Clayes-sous-Bois, France. Tel. : (3) 055.80.00. 
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Artelonics joins ill-defined 
work-station market 

Multibus, mathematics that support 
the Intel 8087 math and floating­
point co-processor under proposed 
IEEE specifications, the use of 
multiple µps to control different 
peripherals and communications 
capabilities. 

In pursuing a market perceived to 
be lucrative, manufacturers of 
management work stations have 
offered a variety of products that 
address the need for a system with 
both data- and word-processing 
functions. While most agree the 
terminals must be easy to use and 
must be networked to enable access 
to multiple sources of information, 
there is no widespread agreement 
on what the mixture of data and 
word processing, electronic mail and 
other tasks should be. The work 
stations and their functions will 
probably be more clearly defined 
when Xerox Corp. announces a 
system for managers. Until then, 
manufacturers may have to proceed 
with caution. 

One company, aware that the 
market is not yet defined but ready 
to enter it anyway, is newcomer 
Artelonics Corp., Santa Clara, 
Calif., an affiliate of Shell Canada 
Ltd.'s new venture group. Artelon­
ics' Series 1000 multifunctional 
information system, now a stand­
alone product, is the first in a family 
of products that will be networked 
later this year. 

"We looked at companies that 
have shown the ability to combine 
data and word processing (in a 
system), such as ,Prime Computer, 
Inc., Digital Equipment Corp. and 
Data General Corp. on the data­
processing side, and Lexitron 
Corp., Vydec, . Inc., and Wang 
Laboratories, Inc., on the word­
processing side. That combination is 
still in a state of definition," says 
Arthur W. Odell, Artelonics presi­
dent. The company describes the 
Series 1000 as a word processor 
with data communications, graphics 
and user-programming facilities. 

The base work station, which 
includes an Intel 8086 µp with 64K 
bytes of memory, a 15-in. display, 
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detached keyboard and horizontal 
scrolling to 256 characters per line, 
is priced at $7900. Configured as a 
stand-alone word processor with 
dual floppy-disk drives and a 
printer, it sells for $15,600. Both are 
end-user prices. 

More complete systems will be 
configured by systems houses, 
which also will provide application 
software. Peripherals and an appli­
cation development system for the 
8086 are available separately. The 
system's memory can be expanded 
to include 832K bytes of RAM, two 
14-in. Winchester-disk drives for as 
much as 250M bytes of fixed storage, 
and as many as eight 8-in., 
single-sided, double-density floppy­
disk drives that yield a total of 4M 
bytes of storage. 

Other features of the Series 1000 
include 200-dot-per-in. graphics 
with bit-mapped memory, user 
programming in Pascal, the ability 
to use a CP/M-86 µc operating 
system, compatibility with the Intel 

These features seem to place the 
Series 1000 in the minicomputer 
realm, and some observers are 
confused as to where the product 
fits in the market. In introducing 
the Series 1000, the company 
focused on the product's word­
processing abilities, rather than 
introducing it as a management 
work station. 

"It's a nice product in terms of 
features and the amount of informa­
tion it can display," says Amy Wohl, 
a principal at Advanced Office 
Concepts Corp., a Bala Cynwyd, 
Pa., office consulting firm. "In a 
way, it competes with Wang. But, 
I'm having a lot of problems placing 
it in the market. It's too expensive 
for a word-processing work station. 
It does not appear to be entirely 
thought out, in that different pieces 
of it address different market 
segments." She says Artelonics 
might have introduced a manage-

The Artelonics Series 1000 is the cornerstone of a family of management-information 
systems. Although it can be used as a word processor, it includes graphics, a CP!M 
operating system and the ability to program in Pascal. 

53 



If you can't get enough of the 
real world into and out of your 
system using the best available 
mini- and microcomputers ... 
consider what you could do 
with one that's at least TEN 
times faster! 

We call it the AR-40, but you 
might call it the world's fastest 
single-board microcomputer. It 
combines array processing, 
data interpretation and system 
control all on a single board. 
Burned in and ready to run. 

How Fast Is Fast? 
The AR-40 is a fixed-point. 

three-address processor op­
erating at 4.600.000 instructions 
per second. So it can eliminate 
bottlenecks when you're infor­
mation saturated and through­
put limited. 

Think of the advantages of 
having a microcomputer able 
to multiplex as many as 128 
communication channels; or 
sample as many sensors as you 

want; or do whatever you're 
doing now in a fraction of the 
time! Faster can mean consid­
erably greater accuracy Effi­
ciency; too, when you're talking 
operations - per - second - per -
dollar. 

No matter how you define 
your instructions. they'll take a 
flat 220 nanoseconds with the 
AR-40. Including MULTIPLY 
And we'd be glad to tell you 
precisely how we do it . 

OUr State-of-the-Art 
Experience Can Help You 

We've been building and in­
stalling ultra high-speed com­
puters and systems for the U.S. 
Government for ten years. 

Now, using VLSI technology 
and squeezing the utmost from 
state-of-the-art devices. we're 
able to deliver this break­
through performance to you 
with a single-board, general 
purpose, dedicated. 4.6 MHz 
computer. With features that in­
clude: 
• Full Set of Data Dependent 
Operations 

• Easy Programmability 
• Flexible Addressing 
• High Speed Digital Ports 
• On-Board Analog-to-Digital 
Conversion 

• IEEE-488 Bus Interface 
and much more. 

If you need powerful pro­
cessing, decision-making and 
control capabilities in a com­
pact, economical package. 
we're ready to provide you 
with the hardware and soft­
ware support you need to 
extend your applications' hori­
zons by an order of magnitude. 

Russell 
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ment work station without labeling 
it as one. 

She says it is priced too high for a 
high-volume market, in which she 
estimates management work sta­
tions will be priced at about $6000 
each. 

Artelonics says the system is 
geared to the professional word­
processor users. "The Series 1000 is 
truly a multifunctional system 
designed to serve either as a 
stand-alone unit or as an intelligent 
programmable terminal in a net­
work of office-automation products," 
Ordell says. "The initial markets ... 
are OEMS and commercial systems 
houses that add customized hard­
ware and applications software, and 
large end users requiring sophisti­
cated distributed - processing sys­
tems." Artelonics officials claim to 
have interested prospective custom­
ers in all of those areas, and say that 
about 15 systems have been sold in 
the U.S., Canada and Europe. But 
the company concedes that the 
product is expensive when used as a 
stand-alone word processor. 

"It is designed more as a 
professional work station," concurs 
Joseph L. Ehardt, contributing 
editor, The Seybold Report on Word 
Processing. He explains that by 
using Pascal, the system could run 
other business- or application­
oriented software, which is not 
typical of word-processing systems. 
The product's support of Multibus, 
he says, may be merely a reflection 
of the company's desire to support a 
conventional bus architecture. 
Artelonics stresses the Series 
1ooo's multiple processors, which 
allow the use of peripherals manu­
factured by more than 50 other 
companies. For example, an 8089 
multiprocessor acts as a controller 
for a Priam 14-in. Winchester in the 
system. 

Commenting on the system's 
ability to use the CP/M-86 operating 
system, Ehardt says, "It is possible 
to take the Series 1000 out of its 
native environment by popping out 
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one disk and putting in the CP/M 
disk." He says that business or 
application programs from indepen­
dent software vendors can be run. 
Artelonics intends to announce 
support for the MP/M-86 multipro­
gramming operating system. 

Ehardt feels the product could 
show promise. "It is now a 
stand-alone piece of equipment 
waiting for integration into a larger 
context (such as a network)," he 
says. Artelonics plans to unveil its 
networking strategies in the third 
quarter. 

Wohl is predicting considerable 
activity in the management work­
station market. Part of her predic­
tion might come true in light of the 
impending Xerox announcement. 
Sources close to Xerox say that the 
company is readying a personal 
work station. Called the Star, the 
product is to be a commercial 
adaptation of Xerox's Alto system, 
an advanced personal computer 
network with management work 
stations that suppports Ethernet 
and is installed in-house and at the 
White House. The Star's announce­
ment is expected to define more 

clearly the management work­
station market. 

Artelonics, however, is confident 
that it too has a place in that 
office-automation market, and the 
company is not afraid of competing 
with Xerox, IBM and Wang. The 
Series 1000 will soon run simultane­
ous electronic mail, text-editing, 
graphics and printing functions, the 
company claims. Odell says 
Artelonics will include a very-high­
speed network and may support 
Ethernet. He says it is also 
necessary to offer IBM-compatible 
gateways from the local network to 
IBM systems. Artelonics will pro­
vide support for 3270, 3780, 2780 
and bisynchronous protocols, and 
possibly the X.25 packet-switching 
protocol. 

Follow-on Series 1000 family 
members, slated for introduction 
this year, include a lower priced 
"dumb" work station, the Series 
500, which will be used in a 
clustered system with the Series 
1000; and the Series 2000, a 
high-end system that will be based 
on Intel's forthcoming 286, a 32-bit 
µp upgrade to the 8086. -L. Valigra 

New print-head drive 
drops Qume's prices 

By incorporating a redesigned 
print mechanism into a new line of 
45- to 55-cps daisy-wheel printers, 
Qume Corp. claims to have taken a 
major step toward reducing the 
price of this hardware by as much as 
20 percent, while at the same time 
improving reliability and perfor­
mance. 

Called the Sprint 7 and Sprint 9, 
the two new printers use a 
single-belt, direct-drive mechanism 
called Microdrive to position the 
print head along the platen. 
According to David Witkowski, 
manager of terminal products at the 

San Jose, Calif., ITT subsidiary, 
Microdrive replaces the steel cable 
and pulley drive used in other 
daisy-wheel printers, including 
Qume's Sprint 3 and 5 models, and 
reduces the size, weight and 
complexity of the new printers. 

"Our goal," says Witkowski, "was 
to bring the per-unit end-user price 
down to $2500 from the current 
$3000 per-unit price." In single 
quantities, an end-user 45-cps 
Sprint 9 with a limited control panel 
(form-feed switch and power, ready 
and ribbon-out indicators) is priced 
at $2300. A full control panel 

55 



FILLING THE SLOTS 
FOR DEC AND DG 
MINICOMPU'I'ERS. 

Our first new filler 
for 1981: MK8070 PDP-11/70 
add-in memory. 

For the past four years, Mostek has 
offered an add-on memory system for the 
PDP-11170. Now we're offering a new add­
in memory system for the PDP- l l/70's 
MK-11 MOS memory chassis-the MK8070. 
With the MK8070, the PDP- l l/70's full 3% 
megabytes of addressable memory can be 
contained in an MK-11 box. Totally hard­
.ware and software compatible, the MK8070 
capacity is 64K words x 39-bits (256KB). 

The MK8070 is our 14th mem~ry 
system for DEC and Data General minicom­
puters over the last five years. We have 
memory systems for the PDP-11, LSI-1112, 
PDP-8, PDP-11170, and VAX-111780. DG 
memory systems include NOVA 3, NOVA4/X, 
NOVA 4/S, ECLIPSE, and ECLIPSE S-140. 

·The point? We're committed to sup­
porting this market. With full product lines. 
At substantial savings. And with the avail­
ability and reliability you'd expect of the 
world's largest dynamic RAM manufacturer. 

Get your quote today on any of our 
memory systems by calling your Mostek 
regional sales office: 

Northeast: ( 61 7) 256-1500 
East and South: (201) 842-5100 
North Central: (312) 529-3993 
South Central: (214) 386-9141 
Western: (714) 549-0397 
North Western: (408) 287-5081 
Or contact Mostek Corporation, 

1215 West Crosby Road, Carrollton, Tuxas 
75006; phone (214) 323-8840. In Europe, 
contact Mostek Brussels, phone 762.18.80. 

DEC. POP, LSI . VAX . and MK-11 are trademarks of 01g1tal Equipment Corporation 
ECLIPSE and NOVA are trademarks of Data General Corporation 
MOSTEK" and MK8070 are trademarks of Mostek Corporation . 
© 1981 Mostek Corporation 
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version (controls for pitch, line 
space, forms length, etc.) sells for 
$2450. A 55-cps Sprint 9 sells for 
$100 more in each case. 

"The announcement is a step in 
the right direction for Qume," says 
industry analyst Andrew Roman, 
Newark, Calif. "The printers will 
improve Qume's competitive posi­
tion," he says, "but they're about a 
year late." 

Qume's Sprint 9 is a letter-quality, 
receive-only daisy-wheel data terminal, 
featuring the new Microdrive printing 
mechanism. 

According to Roman, Qume 
shared about 75 percent of last 
year's $310 million OEM daisy-wheel 
printer market with Xerox subsidi­
ary Diablo Systems, Hayward, 
Calif. Diablo, however, has been 
shipping a Sprint 7 and 9 competi­
tor, the model 630, for almost a 
year, giving Diablo a substantial 
market edge, Roman says. 

The Diablo 630, says a company 
spokesman, was introduced in 
March, 1980; shipments began last 
fall. According to the spokesman, 
the 630's print mechanism is a 
simplified version of the one used in 
the company's earlier printers. The 
630, for example, uses about 50 
percent fewer electronic and elec­
tromechanical parts than Diablo's 
HyType II daisy wheel, the spokes­
man says. The 630 is a 32- to 40-cps 
device and can use either a metal or 
plastic print wheel, depending on 
print quality needed, the spokes­
man adds. 

Roman believes that Qume's 
Sprint 9 end-user prices are 
competitive only with Diablo's 630, 
and not the breakthrough Qume 
claims. Prices for the 630, which are 
set by dealers, average around 
$2700 per unit, says the spokesman. 
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Roman also expects Qume's OEM 

prices for the Sprint 7 to be 
comparable with Diablo's pricing. 
Neither Qume nor Diablo will 
release OEM prices. 

"Qume is in a catch-up mode," 
Roman points out, adding that he 
does not expect the Sprint 7 and 9 to 
affect Qume's market share signifi­
cantly. Qume's Witkowski disagrees 
with that assessment, saying that 

The new Qume Sprint 7 is an advanced 
daisy-wheel printer, featuring the Microdrive 
printing mechanism and improved letter­
quality printing. 

Qume is not playing catch-up 
because the Sprint 7 and Sprint 9 
are radically different products 
from the Diablo 630. "We have 
totally redesigned the products and 
not just reduced the amount of 
electronics," he says. Qume has 
begun delivery of both printers. 

Microdri ve, according to 
Witkowski, uses a drive belt made 
of Kevlar, a DuPont plastic that has 
been used for timing chains and fan 
belts in automobiles-applications 
that attest to the material's 
reliability. Qume's use of Kevlar is 
the compound's first application in 
printer technology, he adds. 

Qume is also using a carbon fiber 
print-head carriage, which reduces 
the mass of the print-head mecha­
nism. Witkowski says the lighter 
carriage has allowed Qume to use a 
high-capacity ribbon cartridge. The 
Sprint 7 and Sprint 9 will 
accommodate Qume's new Multi­
strike IV cartridge. The company 
says the new ribbon will print 
375,000 characters-about 50 per­
cent more than current capacity. 

Qume has also been able to cut 
the electronic parts count by 30 
percent because of the new drive 
mechanism. In the Sprint 9, for 
instance, says Witkowski, the 
number of circuit boards has been 
reduced from four to three, and in 
the Sprint 7, from three to two. 

-Larry Lettieri 

Mantis development system 
cuts programming time 

Maintenance costs for computer 
software have soared over the past 
20 years, depleting the funds for 
application-software development. 
Only 8¢ of each data-processing 
dollar goes to application develop­
ment, estimates Thomas M. Nies, 
president of Cincom Systems, Inc., 
Cincinnati. Cincom has announced 
an application-development sys­
tem-Series 80 Mantis-intended to 
help redirect some effort into new 
software development by decreas­
ing programmer training and 
program writing time. 

"More than 90 percent of all 

data-processing organizations are 
plagued with a severe application 
backlog, which, on average, will 
require 3000 man-hours to over­
come," he says. "Fifty percent of 
these applications will require more 
than one year to develop. For 90 
percent of all programs developed, 
maintenance costs will exceed 
development costs." 

Mantis can cut development time 
by eliminating batch programming 
steps, increasing end-user input 
during development and incorporat­
ing a more efficient data base 
management structure. Mantis, an 
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Appli ca tion 
A 

On- line 
control 

THE ·DIRECTORY-DRIVEN ' CONCEPT 

Appl1 cat1 on 
B 

Direc tory 

DBMS 

Part of Mantis's efficiency lies in its use of a new data base architecture. 

English-like, high-level language 
program, will initially be used for 
on-line programming on main­
frames. It is compatible with the 
IBM nos/os operating system and is 
available for both IBM CICS and 
Cincom Series 80 Environll on-line 
control monitors. Mantis versions 
for minicomputers are more than a 
year away. The first offshoot will be 
developed for Digital Equipment 
Corp. v AX superminis, says Richard 
French, minicomputer product 
manager. 

Features of the new program 
include on-line creation of screens 
and files, testing and debugging, 
documenting systems, placing 
systems on security menus, writing 
programs and providing on-line aid. 
An automatic interface to Series 80 

Total data base and standard files is 
provided. Users can be actively 
involved in developing programs, 
which makes the final result more 
accurate, the company claims. 
System prototypes using Mantis can 
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be built, enabling users to test 
applications. A major reason that 
long-term efforts to develop 
application software fail is lack of 
user input, Nies says. After a user 
outlines the desired applications, 
changes to the software are not 
typically allowed until the program 
is installed. Nies says this is where 
the problems begin and where 
maintenance costs climb. 

In addition to increasing end-user 
input, on-line programming with 
Mantis reduces development time. 
A benchmark study showed that 80 

hours were required to develop a 
program using conventional COBOL 
programming techniques, IBM's 
DMS (development management 
system) required 24 hours, and 
Mantis required five hours. 

Mantis is also said to reduce 
programmer training time, because 
it is menu-driven and easy to use. 
Using a high-level conversational 
language, programmers can create 
usable codes while creating screens. 

Appl1cat1on 
c 

Batch 
retrieval 

An average airline system requires 
seven weeks of training for an 
experienced user, claims Merle 
Parks, Mantis product manager. 
"The $6000 to $10,000 cost 
commonly associated with training 
new programmers can thus be 
saved," adds Nies. 

Part of Mantis's efficiency lies in 
its use of a new data base 
architecture. Nies says that data 
base management systems to date, 
including Cincom's, have been 
defective in overall architecture and 
data structuring implementation. 

"Everything (applications, in­
quiry, report writer, teleprocessing 
monitor, data dictionary, batch 
retrieval, on-line control, query, 
central hardware, etc.) revolves 
around the data base manager, 
which is the problem," Nies says. 
The new architecture employs a 
directory,- driven by the data base 
manager, to "run" these tasks. 

-Lori Valigra 
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Continental Power Systems 
presents a unique new design in 
uninterruptible power sources 
for all mini, small business and 
small/medium computers. 

The PoweRotor ™ UPS System 
keeps your computer on-line 
through common power 
problems such as momentary 
interruptions, erratic voltages 
and transient spikes. Yet the 
PoweRotor generator maintains 
absolutely constant output 
frequency essential to computer 
operation. During a utility 

outage, the system provides 
10 to 30 seconds ride-through 
for orderly downsequencing 
or switching to back-up power. 

• Installation is easy, with only 
small footprint area required. 

• Lower installed cost than static 
inverter /battery systems. 

• Superior ride-through over 
motor generator sets. 

• Only UPS with 3 year warranty. 
Get the complete story 

on the better UPS .---~=. 

from Continental 
Power Systems, Inc., 
One Landmark 
Square, Stamford, CT 
06901. 800-243-9145. 

Continental Power Systems, Inc. 
A member of The Continental Group, Inc. 

An international packaging, forest products, insurance and energy company. 
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IF YOU CAN 
~IT A MINUTE, 

ECANSAVE 
vous~,000. 

With the Starwriter™ Daisy 
Wheel 25 cps printer from C. ltoh. 

A business letter, written on a 
45 cps word-processing printer, might 
take about two minutes to print. . 

With the Starwriter, it might take 
closer to three. 

The typical 45 cps printer retails 
for about $3, 000. 

But the Starwriter retails for about 
$1, 8 95 -thus saving your customer 
about $1, 000. 

And therein lies the biggest differ­
ence between the Starwriter and the 
more expensive, daisy wheel printers. 

The Starwriter comes complete 
and ready-to-use, requiring no changes 

with a wide variety of systems, to 
help lower system-integration costs. 

Using a 96-character wheel, it 
produces excellent letter-quality print­
ing on three sharp copies with up to 
163 columns, and offers the most pre­
cise character-placement available, 
for outstanding print performance. 

C. ltoh's one-year warranty: 
3 months on parts and labor, plus 9 

succeeding months on parts-supported 
by one of the best service organizations 
in the industry. 

It's in the Leading Edge 
Inventory Dank: 

Our in-stock, ready-to-ship, ware­
houseful of popular computer prod­
ucts-from floppy disks to printers to 
modems-which you can "withdraw" 
within 24 hours. Simply by picking up 
the phone. Which means you can use 
our space, and our money, to ware­
house your product-and still be 
assured of having exactly what you 
need, exactly when you need it. 

CALL TOLL·FREE 
~-800·343·6833 

in hardware or software. It uses In Massachusetts, call collect (617) 828-8150. 
industry-standard ribbon cartridges, "Withdraw" now, and your goods will be on their 
and it's "plug-in" compatible to interface way within 24 hours. 

LEADING 
EDGE. 

Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Distributor inquiries invited. 
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Edilarial 

Office 
automation and 

'micro-mainframes' 
Instead of offering editorial op11110n 

this month, I'd like to call attention to 
two unrelated articles in this issue 
written about topics we think are espe­
cially important: office automation and 
µps . The first article was written by 
Paul Kinnucan, our news editor, about 
Datapoint Corp.'s move into t he digital 
private branch exchange business, and 
begins on p. 15. The other article, by 
consultants Jack Hemenway and Bob 
Grar'pel, begins on p. 73, and is their 
evaluation of Intel Corp.'s 32-bit "Mi­
cromainframe" µp. 

Datapoint's so-called Information-Switching Exchange appears to 
be the embodiment of a recognition by Datapoint officials that one 
way to compete for the office-of-the-future market is to tap into it by 
means of the office telephone system. 

That view is shared by Gerard Currie, president of Centigram 
Corp., a Sunnyvale, Calif., manufacturer of voice-recognition and 
response systems. Currie is convinced that a battle for the office­
automation market is shaping up between traditional data-processing 
equipment suppliers and companies who have some control over 
wiring office buildings. 

He says the biggest cost in implementing the office of the future 
will be wiring the building, to the tune of about $1000 per terminal 
location. Currie believes wire or cable-stringing companies that also 
have PBX-like products will have the inside track in the office­
automation sweepstakes because they have the labor force in place to 
do it. 

Turning to the Intel 32-bit µp, the iAPX 432, Jack Hemenway tells 
us that the product is as different from previous µp as the horseless 
carriage was from its predecessors . He says that some of the 
questions he's heard about the 432 ha\'e been senseless, and likens 
them to asking about the first automobile: "How many bags of oats 
does it eat?" We hope this article offers more insight into a develop­
ment that will become increasingly important to systems integrators 
as Intel begins to deliver the product. 

M·b .. '" 
Editor 
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8-inch Winchester Multi-User Systems. Now In Volume- SS,500. 

Altos is delivering the cream of the 
crop with their new 8-inch multi-user 
Winchester disk systems. They're 
freshly packed with the quality 
features you expect from Altos. and 
at a price you expect from Altos. 
too-just $8,500. 

Pick from two fully integrated 
systems. each packaged in our new 
compact, stylish cabinet suitable for 
either rack mount or table top 
applications. You get 10 MBytes of 
reliable on-line storage in our 8-inch 
Winchester drives. Then for system 
back-up storage. you can select from 

System 
Software 

SYSTEMS PICTURED: 
ACS8000·10 (10Mb HD+ 1 f loppy) $ 8,500 
AC58000-10/ MTU (10Mb HD+ DEi Mag Tape) $10.990 
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either 8-inch, single or double-sided 
floppy drives (ACS8000-10 and -100) 
or a 1/4-inch magnetic tape drive 
(ACS8000-10/ MTU). And for powerful 
performance. all of these Z80A!based 
systems come complete with 208K 
of RAM and 6 programmable serial 
ports. ready to support four users. 

Here's the most bountiful 
selection of systems and capacities in 
the field from the company that 
knows how to deliver quality systems 
in the volumes that OEMs need to 
stay competitive. 

And Altos supports these 
systems with a broad software 
selection including the three industry 
standard operating systems-CP/ M. 
multi-user MP/ M** and OASfSt. 
These operating systems support 
seven high level programming 
languages: BASIC. FORTRAN. COBOL. 
PASCAL. APL, PL / 1 and C. Also 
available are comprehensive 
communications packages: ASYNC­
Altos-to-Altos. BISYNC-Altos-to­
mainframe and full networking with 
CP/NET. All are designed to run on a 
high speed 800 Kilobaud networking 
channel-standard with every 
system. 

The ACS8000-10 Winchester 
systems join our growing family of 
field-proven products. In just three 
years. more than 8,000 systems 
have been shipped to an OEM 
customer-base. 

Get to market fast. Harvest 
your 8-inch Winchester system direct 
from the heart of Silicon Valley. Call 
or write today for specific product 
information and OEM pricing . Altos 
Computer Systems. 2360 Bering 
Drive. San Jose. CA 95131. (408) 
946-6700, Tulex 171562 ALTOS SNJ. 
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Packed with 
Fresh Ideas 

(Alt<») 
COMPUTER SYSTEMS 

•zeoA 1s a registered trademark of Zilog. Inc. 
• "CP/ M and MP/ Mare reg1stered trademarks of 01g1tal Research , Inc. 
toA.SIS ls a ngistered trademark of Phase One Systems . Inc. 
:t:datapro is a registered trademark of Datapro Research Corp. 

© 1981 Altos Computer Systems 
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There are three must-see pictures 
this Year. All from Conrac. 

They are everJthing you WOUld 
expect from the authors of the 
intormative text on raster graphics. 
And then some. 

displey speed and exceptional 
contrast that come With Conrac's 
precision in-line gun CRT, Wide-band 
Video amplifier and selectable 
horizontal scan frequencies. 

picture You get With the 2400 series from Conrac. 

You mey love the book - but Wait 
till You see the picture. 

Conrac Divtston 
Conra.c Corporation 
600 North Rimsda.le Avenue 
Covina., California. 91722 

See the 7100 series for high 
performance color, accelerated 

See the 7200 series for all that -
plus the extra resolution and sharp­
ness that comes With the 7200's 
high density shadow-mask CRT. 

And for the Ultimate in high­
resolution black and White, see the 

Telephone (213) 966-3511 Telex: 67-0437 
Conrac Elektron, GmbH 
Postfa.ch 60, Industriestra.sse 18 
D 6992 Weikersheim 
Federal Republic of Germany 

Telefon 0 79 34170 71 Telex: 07 4231 elecon 
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SHALLOW SOFTWARE 

To the editor: 
If any of your readers are interested 

in µcs from a user's standpoint, you 
could do them an extremely large favor 
in three easy steps: 

• Save the headline and first para­
graph from "An overview of the CP/M 
software market" (MMS, February, 
p.167). 

• Throw everything else in the article 
away. 

• Do a new article with the same title 
and first paragraph, but this time with 
some real meat in it. 

As it stands, the article is extremely 
shallow and, while it will not offend 
anybody, neither will it do much good. 

I'm running four 64K-byte µcs right 
now: two Altos with IBM 3101 terminals, 
a TRS-80 model II and a Western Digital 
Pascal MicroEngine with an rsc soo1G 
color terminal. 

I'll avoid going into the gory details of 
how difficult it is to buy a µc system 
from any of the manufacturers whose 
ads you see all over the place. Because 
the article was about software, I'll start 
with CP/M. 

I quickly discovered that CP/M itself is 
only a basic operating system that 
comes in a wide range of flavors. As a 
result, I own CP/M systems from 
Lifeboat Associates, FMG, Pickles and 
Trout and Altos. The best implementa­
tion appears to be the Pickles and Trout 
version because of the extra utilities and 
friendlier user interface that they've 
added to the basic CP/M framework. 

As the article said, CP/M has the 
advantage of having a great deal of 
software that can be run on it. 
Unfortunately , there is also a great deal 
of software that won't run on it , and the 
warning about bad software wasn't 
strong enough. 

A payroll package I bought comes 
immediately to mind. After six new 
patches and diskettes to fix bugs in the 
start-up procedures, I managed to 
browbeat the author ittlo refunding my 
money. 

The comments about word-processing 
systems were too glowing. We've just 
done an analysis of the real word­
processing systems (Lanier, IBM, Wang, 
Xerox, Olivetti, etc.) for a client, and 
the CP/ M systems don't compare 
favorably, at least not as word­
processing systems. 

If you're a computer hacker, you'll 
love the software I've got sitting in my 
closet. It'll do just about everything that 
any of the commercial systems will do , 
and, in some areas, a bit more. 
However , there are 101 different 
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The Answer. 
A remarkable tool that gives you instant information 

wherever your work takes you. 
Finally, a truly portable computing system for people 

who don't know the first thing about computers. Just plug it 
in, respond to a few simple prompts, and get immediate 
answers. 

The Answer lets you automate field diagnostic oper­
ations, enter orders on the spot, check inventory, audit field 
operations, or provide computer-aided sales demos. In short, 
you can process data anywhere, anytime.You can even send 
data over ordinary telephone lines. It's as easy to use as a 
portable typewriter, and it's no bigger than a briefcase. 

It's the latest in the Miniterm® Series from CDI, a 
leader in portable computing for over a decade; but you 
can call it The Answer, because that's what it gives you. 

For a demonstration or more information contact 
Computer Devices, Inc., 25 North Ave­
nue, Burlington, MA 01803 USA, 
(800) 225-1230. 

In Massachusetts call (617) 273-1550. In 
Europe: Computer Devices, Inc., 108 Place Des 
Miroirs, 91000 Evry, France (6) 079-0077, 
Telex 692 671. 

COMPUTER 
OEVICES ~ 

We travel In the best companies. 
CIRCLE NO. 41 ON INQUIRY CARD 
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Spelling Checker 
for Professionals. 

68 

SPELLGUARD ellmlnates 
spelling and typographical 
errors In documents pre­
pared with CP/M1 or CDOS2 

word processors. 
SPELLGUARD Is a 

unique program that leads 
the mlcrocomputlng Indus­
try In Its efficiency, ease of 
use, and rellablllty. 

FAST ______ _ 
• Proofreads 20 pages In under 
one minute. • 

POWERFUL ___ _ 
• 20,000 word dictionary, ex­
pandable with single keystroke. 
• Properly handles hyphens and 
apostrophes. 
• Allows multiple, technical 
dictionaries. 

RELIABLE ____ _ 
• Over 500 shipped by March 
1981. 
• 30-day money-back llmlted 
warranty. 
• Industry leading Softguard 
feature ensures diskette copy of 
program Is undamaged. 

EASY TO USE ___ _ 
• On-llne help feature. 
• Misspelled words marked 
In text for easy, In-context 
correction. 
• Examples of all functions In 
120 page manual. 

COST EFFECTIVE __ 
• SPELLGUARD'S unique speed 
and accuracy easily recovers the 
suggested S295 price. 

' Time estimates based on double density 
8 " diskettes and 4Mhz system. 

li'ademarks: 'Digital Research, ' Cromemco 

Contact your local dealer or write 
ISA for a SPELLGUARD brochure. 

The fast, accurate 
proofreader. 

INNOVATIVE SOFTWARE APPLICATIONS 

P.O. Box 2797, Menlo Park, CA 94025 
(415( 326-0805 
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control and letter codes to learn. 
I think you could have saved µc users 

a lot of grief by naming names and 
pointing fingers or by applauding where 
appropriate. 

So far, what I've seen reminds me ofa 
"water-walker", a little bug you see 
skittering around on the surface of a 
pond without ever getting wet. 
H.J. Pawluk 
President 
Pawluk Advertising, Inc. 
Los Angeles, Calif. 

LOWERING THE NOISE 
To the editor: 

Thanks for including NEC Information 
Systems, Inc., in ''Line printers 
continue their impact" (MMS, January, p. 
60). Unfortunately, there was a mistake 
in the comments section of the table (p. 
69). Just for the record, the reference to 
NEC's noise reduction should be 56 dBA. 
Douglas G. Campbell 
Manager, Marketing Communica­

tions 
NEC Information Systems, Inc. 
Lexington, Mass. 

DISTRIBUTION CHANNELS 
To the editor: 

I wish to point out an error in 
"Winchester market shifts to 5Y4-in. 
drives" (MMS, February, p. 84). Fig. 3 
(p. 97) should show that distribution 
does sell to minicomputer/µc manufac­
turers and OEM system houses. 

Hamilton/Avnet, an industrial dis­
tributor for Shugart, has been selling 
the SAlOOO series to many of the 
manufacturers that add value through 
hardware and software. Seagate and 
MPI also have industrial distributors 
that sell to manufacturers for their 
products. 

I believe it is very important that you, 
as an industry publication, and Mr. 
Roman recognize the authorized chan­
nels and support them. It is needed to 
mature this part of the industry. 
Richard O'Melveny 
Vice President 
Computer Marketing 
Hamilton/ Avnet 
Culver City, Calif. 

KEEP YOUR SUBSCRIPTION 

To keep your free subscription to 
MINI-MICRO SYSTEMS , turn back 
to the requalification card attached 
to the front cover. Please fill it out 
and return it to us right away. 

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 H'andling 
• 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 
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Now you can get all you want from a 
single family of DEC-compatible SMD 
controllers for your PDP!J J and 
LSI- l l9 minicomputers. All the features, 
all the performance, all the compatibility. 
And all available now, from Dataram. 

It is a proven family, started in mid-1979 
with the S33 / A, the industry's first 
DEC-compatible, single-board SMD 
controller with complete software 
compatibility. And evolving to today's 

RM02 RK07 

PDP-II S33/A S33/B 

LSI-I I S03/A S03/B 

eight price-performance leaders -· four 
single-board PDP-I I compatible 
controllers and four dual-quad LSI-I I 
controllers, with RM02, RK07, RP06 
and RK06 emulation. 

All are software compatible with 
DEC's operating systems and 
diagnostics ... all have the capability to 
drive up to four SMDs .. . all have 
multiple sector transfers, 2K of data 

RP06 RK06 

S33/C S33/D 

S03/C S03/D 

buffering, and built-in self-test 
capability, standard ... and all have 
operated with SM D drives from 
Control Data, Ball Computer, Century 
Data, and Ampex, with capacities from 
80MB to 300MB. 

If you need SMD capability for your 
PDP-I I or LSI-I I, one of our family 
of SMD controllers can fit right in. 
Call us today. 

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

laMfR-~I 
Princeton Road 

Cranbury, New Jersey 08512 
Tel: 609-799-0071 TWX: 510-685-2542 

C•n•dll : Ahearn & Soper Ltd .. 416-24!;-4848 •Finland: Systek OY. (BO) 73 72 33 • Fr•nce: YAEL, (01) 956 81 42 • 
Hung•ry/Pot•nd/Rum•nto: Unitronex Corporation, WARSAW 39 6218 • lt•ly: ESE s.r .I. , 02/607 3626 • Nether1•ndo: Technitron b.v., (020) 45 87 55 • 

Sweden: M. Stenhardt AB , (08) 739 00 50 • Swltzer1•nd: ADCOMP AG , 01nJO 48 48 •United Kingdom: Sintrom Ellinor Ltd., (0734) 85464 • 
Weat Germ•ny: O.E.M.-Elektronik GmbH, 07 11-79 80 47 • Yugoalavle: lnstitut "Jozef Stefan", 263-261 • Au1tr1Ua/New Z~aland: A~derso~ Digital Equipment, (03) 543-2077 • 

India: lnfosystems Private Limited , 79281 • larael: Minix Computers & Systems Ltd., 03-298783 • Japan: Matsushita Electric Trading Co., Ltd ., 06 (282) 5111 
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PERQ - A Landmark Computer System 

A Time Sharing Alternative 
PEPQ provides all t he benef its o f a time s hared mainframe 

cost per user . each us er ge ts a very ~ower:-fu l CP.U, a min ii:num 
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PERQ FEATURES: 

Microprogrammable CPU 
32-bit Virtual Address 
256K-byte memory 
12 Megabyte disk 
768x 1024 Raster Display 
Keyboard and Tablet 
10 Mbit/Sec Network 
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PERQ. High Resolution. 
And all the power you need. 

That's what you get with PERO , Three 
Rivers' revolutionary, complete single­
user computer system. 

PERO gives you an 8112'' x 11 " vertically 
oriented screen that's flicker-free. 
The display isn't interlaced - all 
1024 lines are refreshed 60 times per 
second . So PERO can display mult iple 
fonts, proportional spaced text and 
graphics in a black-on-white, high­
resolution presentation . 

PERO is all the power you need. 
PERO provides you with a complete 
single-user system - all the 
processor, display, disk and memory 
one person needs, sitting right at his 
desk. And because PERO 
workstations provide complete 
computing resources on a per-person 
basis, installations can be expanded 
incrementally. PER O's Packet Stream 
Local Network interconnects PERO 
systems in a distributed processing 
environment, allowing processor-to­
processor communication at 10 
megabits per second over a single 
coax ia l cable. 

PERO is more powerful than any 
current microprocessor-based system 

PERO's CPU is a Three Rivers­
designed, sophisticated, 
microprogrammed min icomputer 
which directly executes Pascal P­
Code at up to 1 mil lion P-Codes per 
second. A 32-bit virtual address means 
that very large programs can execute 
with ease. Even PERO's operating 
system is written in Pascal , the front­
runner in high-level languages for 
structured programming. 

ES\ lhree 

?.JJ~ter 
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PERO is leading the revolution against 
the mainframe. 

Across America, PERO is 
revolutionizing the way work gets 
done - because it provides all the 
benefits of a time-shared mainframe 
without any of the drawbacks. 

OEMs who need low-cost, highly 
flexible computing systems are 
choosing PERO for CAD/ CAM 
workstations, phototypeset 
applications, business systems and 
office automation applications. 

Engineers and scientists are using 
PERO to provide all the facilities 
of a good timesharing system, 
plus uniform response time, 
incremental expandabi lity and 
high reliability which a timesharing 
system cannot provide. 

Government agencies see PERO as an 
ideal way to provide computing 
resources in command and control 
situations, analysis and in R&D. 

Join the revolution. And find out more 
about what PERO can do for you . 

Three Rivers Computer Corporation 
720 Gross Street 
Pittsburgh, Pennsylvania 15224 

412/621-6250 
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FEATURE HIGHllGHTS 

73 When Intel announced its iAPX 432 µpin February, 
industry attention was focused on word length as the 

processor's key innovation. And justifiably so. As the first µp to 
handle data in 32-bit chunks, the 432 promises to open new 
markets for computer applications. But as the 32-bit market 
develops, many industry observers believe that other 432 
innovations could become even more significant. The reason? It 
is believed that software development could become the biggest 
hindrance to the broad development of 32-bit markets. 
Consultants Bob Grappel and Jack Hemenway take an in-depth 
look at the 432. 

91 Success in the expanding printer market will require 
the effective combination of data- and word-process-

ing capabilities in one printer. In response to this need, Florida 
Data Corp. has unveiled the first models in a new series of Office 
Systems Printers. The high-speed dot-matrix printers offer the 
throughput of a 300- to 600-lpm printer for data processing, and 
letter quality as fast as 150 characters per sec. for word 
processing. And the printers can accommodate virtually any 
kind of commonly used paper or form in the same mechanism. 

119 Is the 16-bit minicomputer dead? Not yet, says 
Efrem Mallach of Honeywell Information Systems 

Inc. Mallach analyzes the capabilities of 16-bitters and says that 
while they will face fierce competition from both µp technology 
and 32-bits minis in the years ahead, they are far from ready for 
burial. 

159 Worries about the reliability and availability of 
double-sided floppy-disk drives are a thing of the 

past. The drive is alive and well at Shugart Associates, and its 
·future as a low-cost system storage technology is secure. The 
impact of design and manufacturing changes has been dramatic, 
with shipments jumping 300 percent from 1979 to 1980. Here's 
a look at the rebirth of the double-sided floppy. 

178 Personal computers are getting smarter-and so are 
their manufacturers, which are paying careful 

att-ention to the expectations of users and potential users. EDN 
magazine Western Editor Carl Warren reports that 
manufacturers, software houses and marketers now provide 
greater capabilities in personal computers via software and 
hardware enhancements such as communications, color graphics 
and portability. 
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It's the HP 
generation of easy-to-use, low..coit computers 
ment automation. 

The HP 9915 is priced like a board computer, but the 
comparison ends there. It's a powerful desktop computer, 
the HP-85, in a modular, rack-mountable package. We left 
off the keyboard and CRT to give you the flexibility to design 
just the operator interface you need. 

The 9915 has the same operating system, I/O drivers, 
language support and ease of programming as the 85, so 
building your systems will be a lot simpler, and take only a 
fraction of the time. You'll save a bundle.on development costs. 

Designed for designers. 
With the HP-85 as a 9915 emulator, program develop­

ment couldn't be easier. Simply write and debug your appli­
cation programs in BASIC, then transfer your software to 
the 9915 via EPROM or tape cartridge. Connect the 9915 

to your system and you're ready to go. 
In many measurement appli­

cations, all the operator needs to 

-
~ know about running the 

.r.JA system is right there on 
the 9915's simplified front 
panel. But if the job calls 

t's simple for y()U 
to c • It t e application, you pay 
only for the capabilities you need. 

Plug-in power. 
With the same flexible I/O features as the 85 (incl~ 

interrupt, high-speed transfer and easy data formatting) 
9915 gets you halfway to your solution before you even 
The I/O drivers are built-in, and because the 9915 u 
same plug-in cards as the HP-85- HP-IB, RS-232 
Parallel and BCD - interlacing to your instruments is 

The 9915's 16K byte user-addressable RAM 
expanded to 32K with an optional plug-in memocy 
And in addition to the available user memory, the~ 
operating system (contained in 48K bytes ROM) 
expanded by adding optional RO Ms for matrix math. 
printer control and mass storage control. 

For more on the HP 9915, including OEM di 
call your HP sales office. Or write for our new OEM 
on computer solutions to Hewlett-Packard, Attn 
Dept. 890, 3404 E. Harmony Rd., Ft. Collins, C 

Fh~ HEWLET 
a!~ PACKARC1 
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MICROPROCESSORS 

Intel's iAPX 
'Micromainframe' 

JACK HEMENWAY and ROBERT GRAPPEL, 
Hemenway Associates, Inc. 

The 32-bit µp's advanced architecture allows the device 
in many respects to outperform even the largest mainframes 

When Intel announced its iAPX 432 µp in February, 
. industry attention was focused on word length as the 
' processor's key innovation. And justifiably so. As the 
first µp to handle data in 32-bit chunks, with the vast 
increase in power that such a development entails, the 
432 promises to open new markets for computer 
applications. 

But as the 32-bit market develops, many industry 
observers believe that other key 432 innovations could 
become even more significant. The reason? It is 
believed that software development could become the 
biggest hindrance to the broad development of 32-bit 
markets. 

Recognizing this potential problem, Intel has includ­
ed many features in the 432 that are designed to 
support the modular development of software in a 
high-level language-an approach that many believe is 
the key to achieving tolerable software costs and 
development times. While other computers have incor­
porated hardware features designed to support high­
level modular development, Intel is perhaps the first to 
incorporate all these features into a single architecture. 
Those features include: 

• A high-level instruction set. The 432's instruction 
set is designed to allow efficient translation of high­
level languages into machine-language programs. In 
many cases, high-level instructions are translated into a 
single machine instruction instead of six or more 
instructions, as would be necessary on other machines. 
Such efficiency allows system designers to work in a 
high-level language, which cuts development time 
without incurring a penalty in speed or memory 
space-a factor that has discouraged use of high-level 
languages in µps. 

Hemenway Associates is a Boston·based system software house specializing 
in operating systems and languages fo r µ.ps. Th is article is based on one that 
appeared in the April 29, 1981, issue of ED.\ ' magazine. 
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REQUEST -ADDRESS. BYTE COUNT. REQUEST TYPE 

MULTIPROCESSOR INTERCONNECT (PACKET BUS) 

REPLY-DATA 

MEMORY 
SUBSYSTEM 

Fig. 1. The 432's packet bus can transfer as many as 16 bytes of 
data with a single request. 

• Ada orientation. Ada, considered the most sophis­
ticated general-purpose language yet developed, was 
specifically designed to support modular development 
for real-time applications, with such features as inde­
pendently compilable programs and object orientation. 

• Operating system kernel in hardware. Basic 
operating system functions , such as task scheduling, 
are performed in hardware. This not only speeds 
execution, but also cuts the time to develop specialized 
operating systems because a developer can build his 
operating system on top of the basic kernel. 

• A two-level multiprocessor bus structure. Pro­
cessors can be added to a processor-processor bus 
(packet bus) to boost processing power without repro­
gramming. This supports the idea of modularity by 
dedicating processors to perform specific functions. The 
benefits are improved performance and faster develop­
ment because different parts of the system can be 
worked on simultaneously. 

• Object orientation. The 432's instruction set 
supports the manipulation of high-level data struc­
tures, such as records, vectors and arrays, as separate 
entities called objects. Whole processes can be consid­
ered objects. This means that programs can be written 
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The iAPX 432 system provides a 
comprehensive set of operators for 
manipulating several 
hardware-recognized data types, 
termed primitive, because they, in turn, 
form more complex data structures. 

independently of the contents of the objects, which 
shortens development and maintenance time. 

• Security features. The 432's hardware has built-in 
functions to protect the integrity of both objects and 
the programs that manipulate them. This shortens the 
time required to develop multi-user systems because 
the software developer does not have to worry about 
protecting each user's operating environment. 

• Virtual memory. The 432's hardware allows both 
main and mass storage to be combined into a single 
memory space, called virtual memory. This means that 
a system developer does not have to be concerned about 
moving programs and data between main memory and 
peripheral memory. 

Start with the chips 

The basic iAPX 432 processor/interface consists of 
three 64-pin IC packages. The three-chip set integrates 
more than 200,000 devices. 

The Micromainframe's general data processor (GDP) 
consists of two chips, the iAPX 43201 and iAPX 43202. 
The first functions as an instruction-decoding unit; the 
second as a micro-execution unit. These devices com­
municate with one another across a bidirectional 
"micro-instruction bus;" together they fetch, decode 
and execute program instructions. 

The third device in the set, the iAPX 43203, is the 
interface processor. It provides a link between the iAPX 
432 system and an attached processor, connecting to 
the attached processor via a subsystem bus and 
communicating with the GDP via a "packet bus." 

lCHARACTERI 8 BITS 

7 0 
SIGN 

I I SHOAT INTEGER 
15 14 

I SHORT ORDINAL 

15 
SIG N 

I 16·BITS 

0 

I 16 BITS 

0 

11 INTEGER I 32 BITS 
3~1~3~0-----------!!'o 

I ORDINAL 1 32 BITS 

31 0 
SIGN SHORT REAL 

I i EXP ! SIGNIFICAND J 32 BITS 

31 30 22 21 0 
SIGN REAL 

I ! EXPONENT i s1GN1F1CAND I ao BITS 
79 78 64 63 1------~o 

Fig. 2. The 432's hardware recognizes eight primitive data types. 

The packet bus, a time-multiplexed interface, pro­
vides communications between the iAPX 432 processor 
and memory, as well as between processors. A user can 
transfer as many as 16 data bytes on it during a request 
or reply (Fig. 1). 

A variety of operators and data types 

The iAPX 432 system provides a comprehensive set of 
operators for manipulating several hardware­
recognized data types, termed primitive, because they, 
in turn, form more complex data structures. All 
required operators serve eight of these data types, 
divided into four classes: character, ordinal, integer and 
real. Fig. 2 shows each type's formats. 

A user can divide the operators for these data types 
into several broad groups: arithmetic, logical, relation­
al, conversion, move and bit-field manipulation. Fig. 3 
shows all hardware-recognized data types and all the 
operators that can be used with them. 

WHAT ABOUT FLOATING-POINT NUMBERS? 

Consistent with the IEEE floating­
point standard, the iAPX 432 allows 
three floating-point data types: 32-bit 
short real (single-precision), 64-bit 
real (double-precision) and so bit 
temporary real (extended-precision). 
Signed 64-bit arithmetic can be 
implemented by interpreting only the 
fraction and sign bits of temporary­
real operands with temporary-real 
operators-an action possible be­
cause the mantissa (significant or 
fraction) of a temporary-real operand 
is 64 bits wide. 

All floating-point operators perform 
their operations using so-bit tempor­
ary-real data types. Internally, these 
values are actually 83 bits long (the 
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extra bits are termed guard, round 
and sticky bits) . All results, except 
those of explicit conversions, reside in 
temporary-real (so-bit) destinations. 
The set context operator (instruction) 
controls precision , rounding and 
faulting on an inexact result: 

• Precision. For compatibility with 
language translators (for example, 
FORTRAN), the 432 results computes 
to a programmer-controlled precision 
(24, 53 or 64 significant bits). 

• Rounding. If the 432 can't 
represent a result exactly in the 
specified precision, it rounds the 
result to one of four modes specified 
by the programmer (up, down, toward 
zero or to nearest). 

• Faulting on inexact results. A 
programmer can also specify that a 
fault should occur on an inexact 
result- <me that can't be represented 
exactly in the specified precision. 

Additionally, the 432's hardware 
detects several reserved values, 
termed NaNs (not a number); each 
value produces an invalid operand 
fault. Similar in concept to trapping, 
this faulting process invokes user­
supplied software to handle the 
reserved value . 

To manipulate floating-point oper­
ands, the 432 provides such opera­
tors as data-transfer, arithmetic, 
relational, conversion, square- root 
and absolute-value instructions. 
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SHORT SHORT SHORT TEMPORARY 
OPERATOR CHARACTER OROINAL ORDINAL INTEGER INTEGER REAL REAL REAL 

MOVE x x x x x x x x 
MOVE SAV,E x x x x x x x x 

OPERATORS 
ZERO x x x x x x x x 
ONE x x x x x 

AND x x x - - - - -

LOGICAL OR x x x - - - - -
OPERATORS XOR & XNOR x x x - - - - -

COMPLEMENT x x x - - - - -

ADD x x x x x . . x 
SUBTRACT x x x x x . . x 
MULTIPLY x x x x . . x 
DIVIDE x x x x . . x 

ARITHMETIC REMAINDER x x x x x 
OPERATORS 

INCREMENT x x x x x - - -

DECREMENT x x x x x - - -

NEGATE - - - x x x x x 
ABSOLUTE VALUE - - - x x x 
SQUARE ROOT x 

EXTRACT x x - - - - -
BIT-

FIELD INSERT 
OPERATORS 

x x - - - - -

SIGNIFICANT BIT x x - - - - -

EQUAL x x x x x x x x 
NOT EQUAL x x x x x 
EQUAL ZERO x x x x x x x x 

RELATIONAL NOT EQUAL ZERO x x x x x 
OPERATORS GREATER THAN x x x x x x x x 

GREATER THAN OR EQUAL x x x x x x x x 
POSITIVE - - - x x x x x 
NEGATIVE - - - x x x x x 

CONVERT TO CHARACTER - x 
SHORT ORDINAL x - x 
ORDINAL x - x x 

CONVERSION SHORT INTEGER 11 - x 
OPERATORS INTEGER x x - x 

SHORT REAL - x 
REAL - x 
TEMPORARY REAL x x x x x x -

NOTES: X =THIS OPERATOR IS AVAILABLE FOR THE GIVEN DATA TYPE. 
• =THIS OPERATOR IS AVAILABLE FOR THE GIVEN DATA TYPE AND FOR 

OPERATIONS WHERE ONE OF THE OPERANDS IS A TEMPORARY REAL 
- :: THIS OPERATOR IS NOT AVAILABLE AND WOULD NOT BE USEFUL IF IT WERE. 

(BLANK) = THIS OPERATOR IS NOT AVAILABLE. 

Fig. 3. Operators and data types for the iAPX 432 provide a variety of manipulation capabilties. 
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The iAPX 432's instruction set is 
completely symmetric: All required 
operators are available for every data 
type, and all four addressing modes 
are available for any instruction 
operand. 

The more complex structured data types comprise 
two forms commonly used in high-level languages 
(HLLs): arrays and records. An array consists of several 
components, each of the same data type. Thus, there 
are arrays of integers, characters and so on. On the 
other hand, a record consists of several components 
(usually termed fields) that can represent different data 
types. Thus, a record might consist of characters, 
integers and real numbers. (An employee's work record 
is one example.) 

INCREASING ADDRESSES 

REFERENCE 
FIELD 

r--"---.. 

Fig. 4. Instruction-format length in the 432 varies and can 
accommodate as many as three operands. 

The iAPX 432 doesn't support these structured types 
with a set of hardware operations, but it does provide a 
mechanism that permits their easy manipulation. 
Access to each of the primitive types is gained through 
several addressing modes, which facilitate the selection 
of individual elements from arrays and records. The 
addressing mode used to reference an operand is 
determined by the way in which the system forms the 
logical address in the instruction that references it. 

Raising the software/hardware interface 

The iAPX 432's instructions specify operators and the 
operands on which those operators act. Some operators 
require as many as three operands. Instructions reside 
in special hardware-recognized instruction segments in 
memory; the GDP views such an instruction segment as 
a continuous string of bits, called instruction streams. 
Instructions can· contain a variable number of bits and 
can begin at any bit within the stream. (In the system's 
implementation, the GDP reads an instruction segment 
in units of 32 bits.) 

The 432's general instruction format consists of four 
fields arranged in the format shown in Fig. 4. This 
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format looks like quads-instruction formats composed 
of an op code and as many as three addresses. Compiler 
writers use quads as intermediate representations of a 
compiled program; in traditional machines, the quads 
are used to generate the object code. A compiler for the 
iAPX 432, however, wouldn't need this step of code 
generation; in the 432, the quads are the object code. 

The instruction format's displacement consists of two 
subcomponents: a base value and an index value. Each 
subcomponent can reference its value either directly 
(the subcomponent contains the value itself) or indirect­
ly (the subcomponent contains a pointer to the value). 

A direct reference by both subcomponents is equiva­
lent to a single-component displacement and can serve 
to gain access to nonstructured data (scalars). Indirect 
references can combine with such direct references to 
gain access to three structured data types. The four 
combinations of direct and indirect references are 
termed addressing modes (Fig. 5): 

• Base and index direct-used to access scalars, 
• Base indirect, index direct-used to access re­

cords, 
• Base direct, index indirect-used to access static 

arrays and 
• Base and index indirect-used to access dynamic 

arrays. 
The segment selector logical-address component 

shown in Fig. 4 can also be specified indirectly­
simplifying the creation of large multi-segment arrays. 

(a) 

INDEX---------

(b) 

INDEX---------, 

BASE-{ 

(c) 

INDEX-{ 

BASE 

(d) 

BASE-{ 

RECORD 

RECORD 
SPECIFIED 

RECORD 

ARRAY 

Fig. 5. Direct and indirect references can combine in four ways: 
Specify the index and base directly to access scalars (a), specify the 
base indirectly to access records (b), specify the index indirectly to 
access static arrays (c) and specify both the base and the index 
indirectly to access dynamic arrays (d). 

MINI-MICRO SYSTEMS/May 1981 





50me abucks 
wortho 

Sure, it's handy to get our HP 1000 L-Series 
microcomputer on just two boards-with a single board 
holding the full 1/2 megabyte of memory! But, before 
you consider buying any microcomputer, you should 
look beyond the hardware to the software. 

After all, that's where most of the time and 
money is often spent in developing a microcomputer­
based system. But you can eliminate almost all that 
effort by using an L-Series. With $50 million worth of 
software development behind it, you only have to worry 
about developing your applications programs. 

The L-Series offers you the ideal combination of 
HP's big system software and economical microcom­
puter hardware. So you can build cost-effective solu­
tions for data acquisition and control, communications, 
factory automation and a whole range of other products. 

Designer software. 
With the minicomputer software that HP has 

been perfecting for more than a decade, plus our Model 
10 Development System, you'll find it's easy to create 
the system you need. 

You can start with either RTE-Lor RTE-XL, our 
powerful multi-programming, multi-user operating sys­
tems. Their modular construction lets you build the real­
time computing environment your applications pro­
grams demand- programs you can develop in Assem­
bler, FORTRAN 4X, BASIC and PASCAL. And our HP 
DSN networking software makes it simple to put low­
cost computing wherever you need it. 

Data base management on a board computer? 
With our IMAGE DBMS, you've got a powerful tool 
for simple and efficient data management. And you 
can easily picture the possibilities offered by our 
GRAPHICS/1000 software. Like our other software 
packages, these are all upwardly compatible throughout 

the entire HP 1000 line, giving you an easy growth path 
to even higher performance. 

Efficiency across the board. 
How to handle all this software power? Simple. 

We used an advanced distributed intelligence architec­
ture that puts a separate LSI 1/0 processor on each 
interface board. This means each processor has its own 
direct channel to the entire 1/2 megabyte memory. (We 
used state-of-the-art 64K RAMS to put the 512K bytes 
of memory on just one board.) And with the CPU free 
to concentrate on computation, you get significantly 
increased throughput and exceptional microcomputer 
performance. 

A range of solutions. 
The L-Series comes in a variety of configurations 

to meet your needs best -from boards and boxes to en­
tire systems. Prices start at only $1968 for a starter set 
that includes CPU, 64KB memory and one I/O board. 

Like our other OEM products, the L-Series is 
backed by our full range of customer services- includ­
ing worldwide software and hardware support. 

If you'd like a hands-on demonstration, just con­
tact your local HP sales office listed in the White Pages. 
Or write for more information, and our new OEM cata­
log, to Hewlett-Packard, Attn: Joe Schoendorf, Dept. 
896, 11000 Wolfe Road, Cupertino, CA 95014. 

F//~ HEWLETT 
~~PACKARD 

US. OEM prices in quantities of JOO. 

Effective immediately: memory price reduced by 60% ! CPU and 1/2 Mb memory for only $4500. 

CIRCLE NO. 46 ON INQUIRY CARD 
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Using implicit stack references rather 
than explicit memory references to 
address operands allows shorter and 
faster instructions. 

The GDP automatically scales an index value by 
multiplying it by one, two, four, eight or 16, depending 
on whether the operand it points to occupies a byte, 
double byte, word, double word or extended word. The 
compiler is thus freed from having to perform this 
calculation. 

The iAPX 432's instruction set is completely symmet­
ric: All required operators are available for every data 
type, and all four addressing modes are available for 
any instruction operand. Such symmetry proves espe-

MAIN MEMORY 
SYSTEM 

GENERAL 
PATA PROCESSOR 

MULTIPROCESSOR INTERCONNECT 

+ 
I 

--------1 

PERIPHERAL 
CONTROLLERS 

IEEE-798 BUS (MULTl8US) 

I 

t 

Fig. 6. A satellite subsystem (attached processor) can indepen­
dently handle all 110 with the aid of the Multibus. 

cially important for easy translation of high-level 
language; without it, a compiler writer faces many 
special cases in which software must make up for the 
holes in the instruction set. In such a situation, the 
compiler is difficult to write and more complicated. 

As examples of the efficient coding of high-level­
language statements possible with the 432, consider the 
following statements, each of which is encoded by one 
iAPX 432 instruction: 
A=B*c A three-address multiplication, 

all scalars 
A[I]=B[J]/C[K] A three-address division, all 

static-array elements 
P.Q=A[I]*c Three-address, mixed-type , "ele­

ment Q of record P is assigned 
the product of static array A, 
element I and scalar c." 

The 432 also provides stack-related advantages. For 
example , when an instruction references another 
instruction, the 432 can explicitly specify a logical 
address or can gain access to the top of the operand 
stack-a special data segment maintained by the 
hardware for expression evaluation. 

80 

WINDOW 4 

c:;::::i D 
WINDOW 3 

[Ill 
C::J WINDOW 2 

WINDOW 1 

432 PROTECTED ADDRESS 
SPACE 

i
WINDOW2 

WINDOW 3 

WINDOW4 

WINDOW 1 

ATTACHED·PROCESSOR ADDRESS 
SPACE 

Fig. 7. An attached processor has access to main memory through 
windows that protect portions of memory not needed for the 
processor"s operation. 

Fig. 8. Transparent multiprocessing requires no software changes 
as data processors are added to a 432-based system. 

The act of gaining access to an operand on the stack is 
termed an implicit reference; it adds or removes items 
from the "top" of the stack on a LIFO basis. (A 
hardware-maintained stack pointer points to the cur­
rent stack top.) Using such implicit stack references 
rather than explicit memory references to address 
operands allows shorter and faster instructions. But 
judicious use of both the 432's stack arithmetic and 
memory-to-memory arithmetic gives programmers the 
best of two worlds. 

1/0 subsystem uses the Multibus 

Turning now to the 432's 1/0 communications, note 
that the 43203 interface processor (IP) permits a 
satellite subsystem to act as an attached processor (AP) 
that independently handles all 1/0 activity (Fig. 6). Such 
an AP is an independent µp, configured from Intel's line 
of mid-range µps, peripheral controllers and Multibus­
compatible devices. 

The IP provides protected address "windows" be­
tween the AP and the iAPX 432 system memories (Fig. 
7). It also provides a DMA-like buffering function to 
lower the Micromainframe's memory-access overhead. 
Adding more of such AP subsystems or reconfiguring an 
existing one greatly expands the iAPX 432's 1/0 
capacity. That is, one system can grow from a few CRT 
terminals, printers and mass-storage subsystems to a 
fully compatible, much larger system. 

For example, consider a manufacturer of intelligent 
terminals that are used in a cluster in which one 
terminal acts as a master. The firm acquires a new 
application that requires intensive computational capa­
bilities and perhaps concurrency. If the firm can't meet 
the new requirements with its hardware, the manufac­
turer can configure a network of terminals with an iAPX 
432 at the hub providing the intensive computational 
and concurrency facilities. The beauty of this approach 
is that almost all the software in the terminals remains 
usable. 
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The central processing system, made 
up of GDP chip pairs, can be routinely 
expanded, without software 
modification. 

ERROR 

Fig. 9. Functional redundancy checking allows two iAPX 432s to 
check one another and flag computational errors. 

The 432 GDP has no interrupt facilities because it is 
designed so that real-time constraints can't proliferate. 
It makes no sense to allow the computation-intensive 
GDP to be interrupted by real-time signal levels. 
Instead, keyboard interactions, for example, are han­
dled by an AP that gets interrupted by the keyboard 
when a user depresses a key. The AP then reads the 
keyboard and stores the corresponding character in a 
buffer. When the user enters a carriage return, that is 
also stored. But before executing a return-from­
interrupt instruction, the AP sends a message to the 
GDP informing the GDP that a message is waiting. The 
GDP can then process the line of text. 

Multiprocessing is transparent 

The 432 also exhibits other advantages in the area of 
system expansion. For example, the central processing 
system, made up of GDP chip pairs, can be routinely 
expanded, without software modifications (Fig. 9). This 
consequently increases system performance over a 
considerable range from 200,000 instructions per sec. to 
2 million instructions per sec. Thus, a system can be 
configured with four socket pairs for the GDPs, but sold 
initially with only one GDP. A customer could then add 
GDPs to obtain more processing power. 

Hardware failures can also be checked in a 432-based 
system by wiring any two identical iAPX 432 processors 
together into a self-checking configuration (Fig. 9). The 
devices run at full speed and check for on-chip defects 
as well as connection flaws. If the processors don't 
agree on a computational result, they stop and alert the 
rest of the system that they can no longer guarantee 
correct operation. 

For example, this facility can be combined with 
transparent multiprocessing to provide graceful degra­
dation for systems that must stay on the air at all costs. 
Such an application could start with four GDPs and four 
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ACCESS RIGHTS 

(b) 

OBJECT DESCRIPTOR 

BASE ADDRESS 
LENGTH 

TYPE 
VM CONTROL 
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OBJECT 

7 0 
SEGMENT 

OBJECT 

Fig. 10. Object addressing (a) in the 432 uses a contents­
addressable memory (CAM) as an address cache. It requires an 
access descriptor and an object descriptor that control all aspects of 
each object's manipulation. 

checking G DPs. Then, if a fault appeared in one of them, 
it could be disconnected from the system. Performance 
would be impaired, but the system would stay up. 

A gigantic structured memory 

The iAPX 432 has a segmented memory. However, 
the differences between this processor and other 
segmented machines are great enough to justify the use 
of the term structured memory to describe the 432's 
memory architecture. 

First, the 432 can address a very large number of 
segments (224

, or approximately 16 million). Each 
segment can be as much as 216 bytes long. The total 
virtual-address space is, therefore, 240

, or more than 1 

trillion, bytes. 
Second, the 432 uses a two-step mapping process that 

separates segment relocation from access control. This 
mapping also divides protection features into segment­
specific protection (segment type checking) and user­
specific protection (reference rights). The process is 
unique to the 432 and is responsible for some of its most 
powerful features. 

How can the 432's gigantic memory be used? The 
machine is designed to accommodate virtual-memory 
techniques. Virtual memory (VM) is a way of imple-
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The 432 uses a two-step mapping 
process that separates segment 
relocation from access control. 

menting a large logical address space within a smaller 
physical space. Because no iAPX 432 user will actually 
attach 1 trillion bytes of main memory to a system, the 
432's VM mechanism permits use of the address space in 
a virtual manner. 

IBM has implied that a paging mechanism is the only 
way to implement VM, but there are other ways, and 
the iAPX 432 uses one of them: a segmented approach. 
Each segment has a segment descriptor containing 

Example mechanisms Example policies 
Processors automatically 
dispatch processes based on: 

Real time, time-sharing, batch 
and/or dynamic load sharing 
can be optimized by software 
policies setting parameters 

priority } 
deadline parameters 
time slice 

Memory allocation 
total storage } 
maximum parameters 

increments 

Memory allocation proceeds 
automatically until bounds 
exceeded. Software policies 
then handle request for more 

Protection via "need to know" 
rights, e.g., read, write, 
modify, amplifiy copy, 
delete.no access 

Software policies can build 
range of protected systems 
from fully open. Shared 
systems to secure need-to­
know protected systems 

Fig. 11. Careful separation of operating-system mechanisms (in 
silicon) and policies (in software) optimizes applications. 

• Matches design methodology 
-Based on the concept of objects 
-Significant support for modularization 
-Aimed at reducing programming costs 

• Constructs map the architecture and OS 
Object Ob1ect 
Package Domain 
Access Access descriptor 
Subprogram activation Context 

• Features provide direct access to hardware 
-432 specific operations are in Ada's standard machine 

access package 
-Simple 432 extensions to Ada support dynamic 

systems 

Fig. 12. The advantages of Ada as the 432's systems programming 
languages are several. 

(among other things) four 1-bit fields. The hardware 
maintains these fields, which the operating system can 
use to implement VM: 

• The valid bit indicates whether the segment is 
current in main memory, 

• The storage-allocated bit indicates whether any 
memory has been associated with the descriptor, 

• The accessed bit indicates whether the segment 
has been accessed by some executing process, and 

• The altered bit indicates whether the information 
contained in the segment has been modified by some 
executing process. 

The operating system can use the valid bit and the 
storage-allocated bit to detect when a physical segment 
is not present in memory, and it can use the accessed 
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Intel's iAPX 432 micro-mainframe consists of three chips, which 
together house more than 200,000 devices. This is the 43203 
interface processor. 

and altered bits to decide which of the currently 
present segments should be swapped out or merely 
overwritten by the new segment. In addition, the OS 

can use several fields in the segment descriptor to 
record other useful information regarding the segment 
(for example, frequency of use) that can also be used in 
the swapping algorithm. 

An object-oriented architecture 

The Micromainframe's hardware, operating system 
and system programming language all support the 
concept of "objects"-variable-length data structures 
that have a higher order than data typically recognized 
and manipulated by contemporary computer hardware 
(Fig. 10). 

System programmers write program modules based 
on objects. Each object is typed by a special "object 
descriptor" and can only be physically addressed by a 
special "access descriptor" (Fig. 10). What can gain 
access to the object and what operations can be done to 
it are inherently controlled. This scheme is the key to 
the 432's granular data- and program-protection fea­
tures. 

Such an object-oriented architecture supports clean 
modular programming. A user can break down soft­
ware systems into modules that permit trµe isolation of 
design decisions. These modules are separated from 
one another by interfaces that define what each module 
does, hide the module's design details from other 
modules and define the inter-module relationships to 
ensure an anomaly-free adaptation. 

The operating system kernel is in silicon 

The iAPX 432's multiprocessing capability is a product 
of its silicon-based operating system. That is, oper­
ating-system functions, such as process scheduling and 
dispatching, interprocess communication, processor 
management, storage allocation, memory management, 
protected-data sharing, exception detection and the 
like, are part of the iAPX 432's hardware, but the 
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For shnplified 
industrial control ... 

Here's a ne-w 
Microcomputer 
-with 
multiprocessor 
capability! 

Our new single-card Microcomputer can make your diffi­
cult industrial processing and control applications a lot 
easier to live with. The PCU-6809 Series is much more 
than just another microcomputer. It's powerful, versatile, 
and packed with features you won't find anywhere else. 
Designed to operate in single or multiple processor envi­
ronments, it provides eight memory sockets for up to 16K 
bytes of RAM, up to 64K bytes of ROM/PROM, or a user 
defined combination of both. The card features a pro­
grammable RS232 port (6850 ACIA) and associated 
interface circuitry, including a 50 to 19.2K programmable 
baud rate generator, and . a bit selectable baud rate 
switch. There's also a 4-year real-time clock/calendar 
with alarm. 
And, the list goes on. There are 20 1/0 lines (6821 PIA), 
three sections of 16-bit programmable counter/timers, 
eight levels of external interrupts for software vectored 
real-time applications, power-on clear and battery back­
up, user selectable memory address assignment, and 
an internal 4 MHz master clock or external clock input. 
You can choose between speeds of 1 MHz or 2 MHz, 
and there's also a model that uses CMOS memory for 
battery backed systems. 

We designed this board with the OEM and the industrial 
user in mind, and it's just one of our broad line of uP 
based problem solving solutions for the real world of proc­
essing and control. They're all high performance, time 
tested, and economical ... and we, as a comi:.any, are 
very responsive to your product and service needs. 
Whether you need boards alone, or are looking at our pre­
engineered Dpac™ Series Plant Automation Computer 
System, give us a call. You'll find out what responsive­
ness really means. 

Call collect or write for complete information. 
In Detroit: (313) 652-3166 

"Industrial Solutions Thru Automation" 

phoenix 
digital 
corporation 

Also installed is a Monitor Debug' er to be used as a pro- 2315 north 35th avenue/phoenix, arizona 85009 
gramming aid. CIRCLE NO. 50 ON INQUIRY CARD (602) 278-3591 
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I In research 
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? 

Mulmum Memory Size 
Screen Display 

Apple II Apple Ill 

64K bytes 
40 column 
(80 column with 
peripheral card) 

24 Lines 
Upper Case 

128K bytes 
80 column 

24 Lines 
Upper Case/Lower Case 

Rely on Apple's word 
processing capabilities 
to write, edit and print 
your reports. Screen Resolution (B&W) 280 x192 560x192 

Screen Resolution (Color) 140x192 (6 colors) 280 x192 (16 colors) 

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 

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, 
and BASIC. $3250.00• 

CPU, 96K RAM, integrated 
disk drive, B&W Monitor 
(12"), Silentype'" slots to add an IEEE bus, 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, 

Cupertino, CA 95014. 



The Micromainframe's hardware, 
operating system and system 
programming language all support the 
concept of 'objects'-variable-length 
data structures that have a higher order 
of data than data typically recognized 
by contemporary hardware. 

policies that govern these mechanisms are separated 
and applied via system software (Fig. 11). As a result, 
system performance increases with no loss in imple­
mentation flexibility. 

Additionally, the iAPX 432 hardware can recognize 
system data structures. The operating-system features 
thus permit processors literally to find their own work, 
thereby sharing the workload automatically and dy­
namically. 

Why Ada? 

Ada, a programming language developed through 
cooperation among the Department of Defense, indus­
try and universities, is the Micromainframe's system 
programming language (Fig. 12). Ada is oriented 
toward system programming, numerical problem­
solving and real-time applications involving concurrent 
execution requirements. Ada combines Pascal's simplic-

ity and elegance with the structure and expressive 
capability necessary for multifunctional software sys­
tems. It was selected as the iAPX 432's systems 
programming language because it directly supports 
object-oriented programming and is expected to fur­
ther improve productivity for software-development 
teams. 

Ada is the iAPX 432's assembler; the translation from 
Ada statement to machine instruction is essentially a 
one-to-one process. As a result, there's no intervening 
software level to get in the way, as there is in compilers 
for other machines. • 

REFERENCES 
1. Intel Corp., "Introduction to the iAPX Architecture," 

171821-001. 
2. Intel Corp., "iAPX 432 GDP Architecture Reference 

Manual," 171860-001. 
3. Intel Corp., "iAPX 432 Object Primer," 171858-001 . 
4. Rattner, J., and Cox, G., "Object-Based Computer 

Architecture," Computer Architecture News, October, 
1980. 

5. Wegner, P., Programming With Ada: An Introduction 
by Means of Graduated Examples, Prentice-Hall Inc., 
Englewood Cliffs, N.J., 1980. 

Jack Hemenway is president and Robert Grappel is vi ce 
president of Hemenway Associates, Inc., Boston. 

Run SCOUT; run. 
Oh, oh! See the red light? It means SCOUT™ does not 

feel good. That can sometimes happen with minicomputers. 
Oh, dear. This will cost a bundle to fix, won't it? 
No, no. SCOUT has ISOLITE~M It lights a red light to 

tell which board is bad. Bad board! 
So all you do is replace the board with a spare quar­

ter card. 
It does not take a computer genius to make SCOUT 

run again. All it takes is three minutes. 
Think how much money the OEM and the 

end user will save! 
Are you an OEM or an end user? 
You should buy lots of SCOUTS as they 

are very good. 
Also, they are a very good deal. Under 

$1000 for CPU, I/0, 32K RAM and card 
cage. And with ISOLITE, your system 
is up more, so you get more run for your 

money. 
Run SCOUT, run. 

/PIM Comp~~,M~~on 
~ \l Where OEM's come first. 

18651 Von Karman, Irvine, CA 92713 

SCOUT and ISOLITE are regis tered trademarks 
of Computer Automation, Inc. 

r---------------, 
1 See SCOUT run.1 
I And save more time and money than you ever imagined. I I It's all in our how-to-save-on -maintenance primer. Get I 
I your free copy with this coupon and a business card. Or, I for immediate information, call 714/ 833-8830, Ext. 455. I 
I Na me Title I 
I Company I 
I Address I 
I c· s z· I 
L~-------~--~--_J 
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THE SMA OMPUTER 
lARGEENOUGH 

FOR 8 FUll-SIZE ADULTS. 
Small computers aren't kid's stuff anymore. 

Micromation's M/NET"'system delivers big 
computer power to small computer users. So 
do a lot of other products in single user systems. 

But M/NET has a feature just right for grow­
ing companies. And for large companies with 
special applications. It's called upgradeability. 

Because when a company grows, so does 
its need for computer power. And that's where 
M/NET moves out ahead. For each user termi­
nal you add, M/NET adds a processor and 64K 
of memory. Not just out to 3 or 4 users. But all the 
way up to 8 processors for 8 on-line terminals. 

So M/NET users don't suffer from the 
response-time delays common in other multi­
user, micro-based systems. 

The M/NET system gives you the flexibility of 
a modular architecture, plus CP/M • software 
compatibility. And your choice of data storage: 
floppy disks and Winchester-type drives. 

Here at Micromation, we've spent four 
years building a professional company. 

We provide the technical backup, the service, 
and the support that business users-and 
business computer dealers and OEM's-de­
mand. · 

If you're serious about using computers to 
help your business, call us for the name of your 
nearest Micromation distributor. And if you're a 
computer dealer that's serious about expand­
ing your market coverage and customer base, 
call us for full details on our complete M/NET 
dealer support program. 

We'll show you why M/NET is the small com­
puter large enough for you. 

Micromation, Inc. 1620 Montgomery Street, 
San Francisco, CA 94111. (415) 398-0289 
TWX: 910/372-6101, TELEX 172 457. 

OOJO~w@OOjWLJO@~ M/NET™ 
IT'S ONLY SMAll ON THE OUTSIDE. 
• CP/M is a registered trademark of Digilal Research. © 1981, Micromolion, Inc. 
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PRINTERS 

New series 
blends data 

and word processing 

Florida Data's dot-matrix devices 
offer 300- to 600-lpm speed for 

data output and letter quality at 100 cps 

In what seems like a continuous 
and confusing stream of printing 
methods, varying technologies and 
companies competing for a greater 
share of an expanding market, one 
fact is clear: success in the market 
will require the effective combina­
tion of data- and word-processing 
capabilities in one printer. 

In response to this need, Florida 
Data Corp. last month unveiled the 
first models in a new series of Office l.!!-~-----~=~~~~~~ 

worth it to realize the final results." 
The OSP printers are the first to 
employ the new generation print­
head technology, with one-third the 
number of parts, more speed and 
longer life than FDC's first­
generation heads. The company has 
been issued or has applied for five 
major patents on its print-head 
technology (see "How the head 
works,'' p. 92). 

The printer uses three µps: an 
8085 and two 8041 sub-processors. Each 8041 has lK 
byte of ROM; one 8041 is dedicated to paper-control 
functions, and the other controls pin firing and print­
head servo. The print-head servo processor, function­
ing as a differential-period discriminator, provides 
wide-bandwidth error information to the motor drive to 
maintain a speed variation of less than 2 percent. The 
8085 operates as a front-end processor, services the 
communications interface and controls the printer's 
diagnostic testing as well as the 8041s. Memory can be 
configured as RAM or ROM with 32K bytes maximum. 

Systems Printers, which are high-speed dot-matrix 
printers. The new printers offer the throughput of a 
300- to 600-lpm printer for data-processing applica­
tions, and letter quality as fast as 150 characters per 
sec. for word-processing requirements. In addition, 
FDC has overcome a bothersome paper block because 
these printers can accommodate virtually any kind of 
commonly used paper or form in the same mechanism. 

Models OSP/120 and OSP/130, introduced at the Na­
tional Computer Conference in Chicago, offer the 
forms-handling versatility of integrated automatic cut­
sheet feed, hand feed and tractor feed in one simple 
mechanism. The new printers' throughput is more than 
12 times faster in a draft mode and three times faster in 
a letter-quality mode than daisy-wheel printers, which 
translates into a three- to six-page-per-min. page print­
er for average text. 

The proprietary magnetic stored-energy print-head 
technology is the result of more than four years of 
development. It came after a long wait and cost more 
money to develop than anyone imagined, but according 
to James Adkisson, president of Florida Data, "it was 

MINI-MICRO SYSTEMS/May 1981 

Paper-handling versatility 

The OSP/120 and OSP/130 are the first to offer built-in 
forms-handling and cut-sheet paper-handling. The pat­
ented triple paper path with automatic bail control 
provides automatic cut-sheet feed, hand feed and trac­
tor feed. Cut-sheet paper is loaded into a cassette 
similar to the cassettes used with copy machines. The 
cassettes are available in various fixed sizes plus an 
adjustable version that handles 200 sheets with widths 
from 6 to 12 in. and lengths from 4 to 17 in. 
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The OSP printers are the first of a new 
generation of print-head technology, 
with one-third the number of parts, 
more speed and longer life than 
first-generation heads. 

Hand-feed paper with widths to 15 in., single- or 
multi-part, is loaded into the hand-feed slot at the top of 
the printer and is automatically registered to top-of­
form or top-margin setting by pressing the form-feed 
button. Tractors for continuous-pin-feed paper are op­
tional and can be snapped in place under the printer 
covers. Tractors are adjustable to accommodate forms 3 
to 15 in. wide of one to six parts. 

FDC's market research indicated that most users 
prefer their print output on cut-sheet paper if the 
output is collated in numerical order simply because 
this type of output is easier to handle. But FDC claims 
that many data-processing users intend to use pin-feed 
paper tractor feed until they are convinced of the 

reliability of unattended cut-sheet feeders. Many trac­
tor-feed users will probably then switch to cut-sheet 
feed as their confidence increases. Another benefit of 
cut-sheet paper is t hat it costs less t han tractor-feed 
paper, which is why the printer is offered with optional 
paper tractors. 

Cross fl exure sprin g 

Wi re stylus 

Direction r 
of flight 
to paper 

000 
Extension arm 

Fig. 2. Magnetic stored energy print head uses a cross-flexure 
spring held cocked by a magnetic field at pole tip gap. A coil is 
energized to cancel magnetic field of gap, releasing spring and 
allowing wire to impact paper at high speed. 

HOW THE HEAD WORKS 
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Serial wire-matrix printers use a 
print head that moves horizontally 
across the page (Fig. 1 ) . Printing is 
accomplished through actuation of 
various combinations of wire ham­
mers. The wires are configured in a 
vertical column. When activated, each 
wire drives the end of the associated 
wire into an ink ribbon and onto the 
paper to create a dot. Each character 
is formed by firing the wire at selected 
intervals, forming a matrix array. 

The primary factors determining 
maximum print speed of wire matrix 
printers include maximum wire-cycle 
rate and number of wire sets per print 
head. Most wire matrix printers use a 
solenoid wire-actuation technique to 
drive the wire into the paper. The 
maximum cycle rate for solenoid 
actuators is approximately 1 ooo 
cycles per sec. , or 1 ao to 200 
characters per sec. for standard 
1 o-pitch printing. 

Recent developments in Florida 
Data's magnetic stored-energy wire 
actuators (Fig . 2) have enabled 
wire-cycle rates to exceed 3000 
cycles per sec. or 600 cps for 1 o-pitch 
printing. The stylus wire is attached to 
a cross-flexure spring that is held in 
the cocked position by a magnet. A 
coil is energized that cancels the 
magnetic field , releasing the spring. 
The use of more efficient magnetic 
materials, such as samarium cobalt , 
has reduced the weight of these print 
heads, while the use of the efficient 
stored-energy hammer has reduced 
the power waste and heat generation, 

thus extending life. 
The throughput of a serial matrix 

printer is also a function of the line 
length to be printed. Because the print 
head is moving at a constant velocity, 
the time to print a line depends on 
how long the line is. The curve is not 

0 

0 

0 H~ 
0 ~ 
0 

0 

0 

0 

exactly linear because of the addition­
al time required to line-feed the paper 
and reverse the print head's direction. 
Fig . 3 compares the print-rate 
throughput of various-speed serial 
printers versus 300- and soo-lpm line 
printers. 

Wire drive modules are 
conf igured radially so 
that impact wires can 
be conf igured in a 
ve rt ical co lumn 

Fig. 1. Serial wire matrix printers operate by moving print head horizontally across 
th e paper. Wires are configured in a vertical column and are selectively activated by 
wire hammer drivers to impact paper through an ink ribbon , thereby creating dot­
matrix array characters on the paper. 
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The printer provides paper-formatting control with 
form length, top of form, top margin, bottom margin, 
absolute and normal horizontal and vertical tab and 
automatic page concatenation under program control. 
Operator control is with push buttons instead of knobs, 
levers and other mechanical adjustments. 

Because matrix printers use dots to create charac­
ters, character fonts may be electronically changed 

1200 

1100 

1000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

900-Cps serial matr ix pr inter 
Upper and lowercase 

600-cps serial matrix printer 
Upper and lowercase 

600-lpm li ~e printer 
Upper case only 

600-lpm li ne printer 
Upper and lowercase 

300-lpm line printer 
Upper case on ly 

-~___,....,_ ___ """"'~30~pm line printer 

20 40 60 80 100 120 132 

Line length in characters 

Upper and lowercase 

200-and 300-Cps seria l matri x printer 
Upper and lowercase 

Fig. 3. Throughput comparison of serial matrix printers with 600-cps 
line printers. 

without changing the print element, such as the band or 
print wheel. Character fonts in the Office Systems 
Printer are electronically stored in ROM or EPROM. 

Optional RAM can be used to enable down-line loading of 
character fonts from the host computer. Graphics and 
flexibility of character size are inherent capabilities 
with electronic-dot-created print. The advantage of 
impact-matrix over electrostatic-graphic printing is 
that plain, rather than coated, paper can be used. 

Communications and copies 

Because of their speed, the Office Systems Printers 
are well-suited to high-speed communications printing 
at rates of 2400 baud or higher. This provides for 
shorter hook-up time in dial-up networks or a greater 
number of printers on a private multidrop line. 

The high speed with collated output also reduces the 
need for copying or duplicating. Imagine a typical office 
task in which a user wants six copies of a 10-page 
report. Because a daisy-wheel printer can take 1 ¥2 min. 
or more to print each single-spaced page, the 10-page 
report will take more than 15 min. for the first original. 
The user will then take the original to a copier, make 
six copies and collate them. This job could take 30 min., 
with at least 15 min. of labor required for copying and 
collating. The Office Systems Printer can do this job 
with all six copies as originals in 20 min., without user 
involvement. 

DEPOSITING THE DOTS 

The use of µps and low-cost 
memory brings the benefit of character 
fonts that can be stored in ROM or 
RAM. The printer can change charac­
ter fonts without changing print 
elements. Because the characters it 
deposits are formed by overlapping 
dots, the matrix printer can vary 
character sizes and print graphics. 

The multi-pass technique "fills in" 
the vertical dots on each successive 
pass of the print head as the paper is 
moved vertically a fraction of a 

dot-position. A character is generated 
on two passes within 16 dots 
overlapped vertically and on three 
passes with 24 dots overlapping (Fig. 
4). 

Horizontal dot-spacing is formatted 
in "dot zones." The osP printer can 
use dot zones of 90 or 120 per in. A 
dot zone can be further divided into 
one-, two- or three-grid "cells ." Thus, 
horizontal resolution may be selected 
for 90, 120, 180, 240 or 360 per in . 

Character fonts can be pro-

grammed for any pitch , if the 
character pitch is divisible by 120- or 
90-per-in. dot zones. For example, 
using 120-per-in. zones, character 
fonts with pitches of 8, 1 o, 10.9, 12, 
13.33 , 15, 17.2, 20 and more are 
possible. Using the 90-per-in. zone, 
character fonts with pitches of 1 o, 
11.25, 12.9, 15 and more are 
possible. Proportional characters use 
a variable number of dot zones per 
character, depending on the width of 
individual characters. 

Fig. 4. The multi-pass technique "fills in" the vertical dots on each successive pass of the print head as the paper is moved 
vertically in a fraction of a dot-position. 
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DEVELOPltfEllT TIME 
WITH SRERRr Ull/iVJ!C , 

There was a time when computer pro­
grammers took months to program the sim­
plest tasks. More recently, they were able to 
respond to simple requests in days or weeks. 

At Sperry Univac Mini-Computer Oper­
ations, that still wasn't good enough for us, 
So we've provided access to INFO, the com­
plete program development tool for OEMs. 
Using it, program development time can be 
reduced anywhere from a quarter to a tenth 



of the time needed to write the same applica­
tion in FORTRAN or COBOL. Because 
INFO is a data entry language, data update 
language, query language, data retrieval 
language, report generator, interactive pro­
gramming language, and relational data 
base manager - all rolled into one. 

INFO is thefirst high-level language 
thtit lets you answer simple requests for 
reports in minutes instead of hours. Do turn­
key applications in weeks instead of months. 
Develop data entry screens in minutes instead 
of days. And design, generate, and change 
complex reports in hours instead of weeks. 

Above all, INFO is easy enough for 
practically anyone to use. Now 

people in their homes, secretaries1 

and business managers can 
create their own files, enter 

records, retrieve information, 
and generate reports 

without training. And when you cut devel­
opment time, and lower the level of program­
mer expertise, that means a big savings 
in dollars. 

INFO is just one more way we support 
our OEMs. By providing state-of-the-art 
technologies. By offering a comprehensive 
business plan backed by a $4 billion corpora­
tion. And by providing substantial, practical 
growth plans. 

If you know of anything else we can 
do, give us a call. We'll listen. We may have 
drastically cut development time, but we've 
always got time for you. 

For more information, write to us at 
Sperry Univac Mini-Computer Operations, 
Marketing Communications, 17900 Von 
Karman Avenue, Irvine, CA 92714. 

Or call toll-free 800/854-7517 (8:00 
A.M. to 4:30 ~M. PST). In California, call 
714/557-9398 collect. 

si=e~v+ UNIVAC 
The Computer People Who Listen. 

Sperry Uni•ac is a di•ision of Sperry Corporation. 
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Provision for a comprehensive 
diagnostic test, governed by the 8085 
µp, is standard with the OSP printers 
and can be initiated remotely or locally. 

The OSP/120 provides single- or two-pass printing, 
while the OSP/130 provides one-, two- and three-pass 
printing. High-quality printing is accomplished by in­
cremental vertical motion of the paper, while the print 
head makes multiple passes over the print line, thus 
interweaving the dot pattern to create solid print 
characters (see "Depositing the dots,'' p. 93). 

Both the OSP/120 and OSP/130 offer standard RS232 
interfaces with optional Centronics, Dataproducts, par­
allel ASCII, current loop and several communications 
protocols. Both models are software-compatible with 
Diablo 1650 and 630 printers. The printers use a Diablo 
ribbon cartridge supporting cloth .and multi-strike rib­
bon. 

Florida Data's OSP series has a patented triple paper path to 
provide automatic cut-sheet feed, hand feed and tractor feed. 

display indicates the status of the printer, providing the 
user with information on conditions such as out of 
paper, out of ribbon, paper jam, invalid commands or 
printer-failure modes. 

Provision for a comprehensive diagnostic test, gov­
erned by the 8085 µp, is standard with the OSP printers 
and can be initiated remotely or locally. A two-digit 

The OSP/120 is priced at $2450, and the OSP/130, at 
$2600 in 100-unit OEM quantities. Delivery is 60 days. 
Future models will offer additional sheet feed, envelope 
feed, color graphics and facsimile 1/0. • 
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Printer applications that combine 
word and data processing impose 
interesting design considerations for 
forms handling. 

Cut-sheet paper requires precise 
control with friction rollers and a bail to 
hold a page flush with a print platen. 
To automatically feed cut-sheet paper 
requires a cut-sheet pick mechanism 
that accurately inserts the page into 
the friction roller system and a bail 
system that allows the page to be 
positioned before the bail rollers are 

Paper slot for cont inuous ro ll 
or special hand·fed forms, 

uses fri c t ion platen 

THREE PATHS FOR THE PAPER 

located against the paper. The 
friction-roller system must accommo­
date various sizes of single- and 
multi-part cut-sheet forms. 

The continuous tractor-feed mecha­
nism must allow for easy adjustment 
to accommodate various width forms 
of single- or multi-part. Tension on the 
continuous form must be maintained 
to assure that the form will not jam 
and that printing is accurately 
positioned , particularly with pre­
printed forms. 

Fig. 5. Patent filings are in process to cover Florida Data 's triple paper path , 
automatic bail systems and paper-thickness adjustment. 

With the new Office Systems 
Printer, Florida Data has introduced a 
unique triple paper path with automat­
ic bail control that accommodates 
automatic-feed and hand-feed cut­
sheet forms and continuous tractor­
feed forms in one mechanism (Fig. 5) . 

Cut-sheet paper is loaded in a 
convenient paper cassette . The 
cassette is latched into load position 
by pressing lightly on the cassette's 
top. Cut-sheet paper is picked from 
the cassette by two friction rollers 
driven by a stepper motor. As the form 
is being picked, the bail rollers will 
descend to a location below the print 
platen. As the friction rollers drive the 
form around the platen, the bail 
follows just behind the top edge of the 
cut-sheet form , ensuring reliable 
control of the form. The form is 
ejected into an output basket at the 
front of the printer in collated 
sequence. 

Continuous tractor forms are fed 
outside the friction roller systems. The 
forms are fed from below the printer, 
over the print platen and engaged in 
the adjustable tractors. The continu­
ous tractor forms exit from the back of 
the printer. 

Hand-fed cut sheets, continuous­
roll paper and demand documents 
can be inserted through the hand­
feed slot and through the friction-roller 
platen system. Forms will emerge 
from the front exit slot of the printer. 
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Motorola's 
Project Alpha 
matches advanced 
technology to human considerations 

The new Alpha MDS Series is more than a new 
generation of 12" and 15" display modules. It's a synthesis 
of innovative CRT display design and human factors 
engineering by Motorola. Its design , though remarkably 
simple, redefines the standards by which you measure the 
performance of your terminals . 

Greater Reliability 
On-going tests project a dramatic 75% increase in MTBF 
over even our own most reliable MD series! 

Greater reliability is a result of synergistic elements at 
work at Motorola. Paramount is product design. The MDS 
Series makes extremely efficient use of fewer compo­
nents, and incorporates integrated circuits throughout 
the system. 

Advanced manufacturing processes and revolutionary 
testing equipment at Motorola's unique multi-million dollar 
facility in Joplin , Mo. are designed to improve the quality 
and reliability of the MDS Series. 

Enhanced Video Performance 
Motorola has extended resolution and bandwidth in the 
MDS Series for sharper alphanumeric presentation. 
Center resolution has been increased from 1000 to 1200 
lines; corners from 750 to 950 (P4 phosphor) . Bandwidth 
has been stepped up from 22 MHz to 30 MHz (- 3Db) . 
Compare geometry and linearity specifications and you 'll 
find the Motorola MDS Series ranks among the highest 
in the industry. 

Design Flexibility . . 
Whether your requirements call for composite video , true 
TTL compatibility or direct drive, the versatile MDS can 
handle a wide signal input variation. Horizontal scan rate 
is available at 15. 7 or 18. 7 kHz. The streamlined chassis 
of the new display allows you more flexibility in your 
mechanical design. Ease of access to the controls and 
unique options such as 24 vdc operation and 20 pin 
ribbon cable add to making The MDS an extremely 
adaptable display module. 



Totally TTL compatible signal 
inputs by means of single hex 
inverter integrated circuit. 

Phase lock loop allows display 
to free-run in absence of 
horizontal sync or drive. 

Reduced temperature drift is 
ensured by means of integrated 
Horizontal Oscillator circuit. 

Vertical scan is accomplished by 
single integrated vertical processor. 

Simplified construction Fixed Automatic Dynamic Focus 
electronically optimizes focus as beam 
sweeps screen improving corner focus 
and making critical adjustments no 
longer necessary. 

improves reliability. Integral base 
pan with single PC board means 
fewer sockets and inter-connections. 

Our concern for ergonomics 
We know that you, as a terminal or systems designer, 
are concerned with ergonomics (human/environmental 
aspects). We are concerned , too. That's why we've made 
a long term investment in trained research technicians 
and sophisticated equipment to constantly monitor 
and refine those aspects that affect operator comfort. 
Motorola 's Electron Optics Lab is designed to scien­
tifically assure optimum resolution, color, contrast, 
and phosphor in the new MOS and all of our Display 
Systems products. 

Computing spectro­
radiometer readout 
brings new accuracy 
to light and color 
measurement. Electron Optics 

operator 
adjusts focus 
control. 

Operator 
adjusts mono­

chrometer for actual 
spectral scan of 

P4 phosphor. 



Motorola 
displays the 
character 
of your 
business. 

TO : Motorola Display Systems, 1299 E. Algonquin Road , Schaumburg, IL 60196 M 1 2 

Please send me the following : 
__ Full Electrical /Mechanical Specs for the MOS Series __ Full Line Brochure 

Title ______________________________ _ 

Company ____________________________ ~ 

Address _____________________________ _ 

City ________ State ___ Zip ___ _ 

Phone _________________ ~ @ MOTOROLA 

Display Systems/ 1299 E. Algonquin Road , Schaumburg , IL 60196 I 312/397-8000 



On-Board CA>ntroller. Non-Stop Econo01y. 

Write or Call for Specifications and Delivery. 

Ex-Cell-O Corporation 
REMEX DIVISION 

1733 East Alton Street 
Post Office Box Cl9533 
Irvine, California 92713 
(714) 957-0039 
TWX: 910/595-1715 

For fast response information on Remex Flexible Disk 
Products attach business card or write: 

Name _________ Title ______ _ 

Company _______________ ~ 

Address ________________ _ 

City _________ State. ___ Zip __ _ 

Phone _________________ _ 
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SMS FUnche•t•r peripheral• 
provide 8.9M bytes of 
8" Winche•ter disk storage and lM byte• 
of floppy disk storage for DEC'• PDP-11 and 
LSl-11 computers! In only 5 1/•" of table top or 
rack space you also get the following benefits: 

MAXIMUM PERFORMANCE AND CAPACITY 
• 8.9M bytes of formatted Winchester disk storage plus 1.2M bytes of 

usable floppy disk storage . 
• Fast data transfer of 427K bytes / sec for Winchester and 

63K bytes/ sec for floppy . 

INDUSTRY COMPATIBLE 
• Automatic recognition of DEC RXOl , 

RX02 and IBM diskette formats . 
• Plug compatible with DEC PDP-11 

Unibus and LS!-11 Q-bus. 
• Increases performance of DEC's RT -U 

and RSX-UM operating systems. 
• Emulates DEC's RX02 floppy disk system . 

CONVENIENT 
"MINUTE-PER-MEGABYTE" 
BACKUP 
• Only 40 seconds required for Winchester backup onto 

l. 2M byte floppy diskette . 
• Standard RT-U, RSX-UM and SMS utility software supports partial or selective file backup and load operations. 

UNSURPASSED RELIABILITY 
• Modular construction and minimal parts count insure long MTBF and 15 minute MTTR. 
• Off-line system and drive test . 
• On-board seU test verifies correct system operation . 
• CRT initiated super diagnostic• ease system test and fault isolation. 
• Automatic bootstrap tests CPU , memory and DMA operation before software loading. 

EXCEPTIONAL DATA INTEGRITY 
• Winchester disk flaw management deletes permanently flawed disk areas . 
• Automatic error retry recovers soft or temporary errors . 
• ECC (Error Correction Code) recovers corrupted data without system shut down . 
• Patented PLL circuitry requires no fie ld adjustments and provides maximum margin for worst case bit 

shifted data recovery . 

® Trademark of Digita l Equipment Corporation . 



DISTRIBUTED PROCESSING 

Distribuled 
intelligence vs. 

centralized logic 
PAULINE LO ALKER, Convergent Technologies 

Look for 'distributed intelligence ' 
to overtake 'shared logic ' in the '80s 

The multifunctional, "distributed intelligence" sys­
tem is here, born of necessity and expected to replace 
early shared-logic systems. It will feature networks of 
desk-top machines, each self-sufficient in processing 
capacity, yet able to access common data bases. 
Distributed intelligence architecture is the economical 
response (Figs. 1, 5) to the individual user's need for 
improved processing power in a package no larger than 
yesterday's CRT terminal. 

Among the forces that have been at work to set the 
stage for the arrival of this new breed of minicomputer 
are: 

• Emphasis on increased productivity, especially in 
offices. 

• Demand for computer versatility-users want 
systems able concurrently to perform data processing, 
word processing and program development. 

• Breakdown of the traditional data-processing cen­
ter-it's now distributed. 

• Hardware price reductions, feeding demand for 
more computers. 

More and more people are forming the opinion that a 
large part of the productivity problem rests in the 
office. Users are concerned with increased productivity 
of installed hardware, as well as with increasing 
employee productivity. Aids in the form of multifunc­
tional systems used in a distributed-processing environ­
ment (see "What is distributed processing?" p.108) can 
achieve these goals. 

Shared-logic systems-the traditional approach 

The direction of distributed-processing technology 
and application has been to transfer the processing Fig. 1. cost of computing power can be expected to continue to 
functions of data collection and retrieval from a central decrease during the next few years. 

MINI-MICRO SYSTEMS/May 1981 103 





new family of 811 Winchester 
drives offers you a unique combi­
nation of features-features that 
pay off in high-quality perform­
ance, reliability, and product migra­
tion. 3M designed and built these 
drives so that the features would 
be right for OEM applications­
starting with the media itself. 

I WHAT MIKES THESE 
31 IRIVES llFFEREllT 

Fiii EVERY ITHER 
llllCllESTER Ill THE RRLI? 
Scotch® Brand media. An industry 
leader for over 25 years. Its proven 
performance is the cornerstone of 
our new fixed disk drtves. The me­
dium is critical-it's precisely where 
super-reliable data storage should 
start. 

One guarantee of this perform­
ance is the thoroughly proven sur­
Jace lubricant called Lubyte™. 
~yte helps protect against head 
i\Jll'Uhes, loss of data and computer 

em downtime. 

Compact Disk Drives let you take 
full advantage of state-of-the-art 
technology for both low-cost de­
sign and high performance. The 
standard makes a disk drive's in­
terconnection to its controller eas­
ier. 3M has made sure that the new 
drives deliver the flexibility you 
need to support specific systems 
and applications. 

The ANSI interface is micro­
processor-based, and works effi­
ciently at high data rates . The 
result: 3M drives are easy on cus­
tomers' equipment overhead. 

3 lllRITllll FRll 11 Tl &I 
MEGABYTES 1111 BEYllll. 

The third benefit the 3M Compact 
Disk Drive family gives you is the 
migration needed to keep up with 
user demands. Migration that won't 
dead-end your customers, or cost 
them an arm and a leg to obtain. 

The 3M 8431 drive offers a total 
unformatted capacity of 10 mega­
bytes on a single disk, with 8649 
BPI and an average track density of 
219 TPI. The 3M 8432, with two 
disks, delivers 20 megabytes, with 
the same bit and track density. The 
3M 8533 offers 60 megabytes on 

three disks, with track density in­
creased to 693 TPI. Modularly ex­
pandable, the drives offer you and 
your customers cost-effective in­
creases in capacity from 10 to 240 
megabytes. 

4 THE "'SUPER·ClEU'' 
AIR SYSTEM. 

Because reliability is so critical to 
the operation of a sealed­
environment disk drive, the drives 
have a specially-engineered super­
clean air system (patent pending). 
A cast aluminum deck, for exam­
ple, separates the heads and media 
from the motors: a feature that 
helps make 3M's super-clean air 
system distinct from ordinary sys­
tems. Air is cleaned to 10 particles 
per cubic foot/minute or less. 

S 1111 ITHEI llTSTAlll• 
FEATURES. 

Like microprocessor-controlled ro­
tary actuators (patent pending), 
drive modularity, data separation 
and direct track addressing, and 
low power consumption. Right 
now, these new drives are the only 
ones that give you all of these fea­
tures in one 811 Winchester pack­
age. It's time to evaluate them 
against the competition. For com­

plete information write to: 
Compact Disk Drives 

Marketing, Data 
Recording Products 

Division/3M, 
223-5N, 3M 

Center, St. Paul, 
MN 55144. 

3M Hears You ... 

3IVI 
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Under the shared-logic concept, 
low-cost terminals are available for data 
entry, data retrieval and limited 
processing within an organization. 
facility to the department doing the job. The traditional 
approach to this decentralized 1/0 concept is the 
shared-logic system. 

Shared-logic systems were first implemented using 
large mainframes operated in corporate data­
processing centers. Later implementations used mini-

computers to place the processing power outside a data 
center, away from large mainframes. 

Under the shared-logic concept, low-cost terminals, 
ranging from "dumb" to "intelligent," are available for 
data entry, data retrieval and limited processing within 
an organization (Fig. 2a). Such terminals rely on a 
central processor to provide most of the processing and 
program handling. Storage of programs and data bases 
is also maintained at a central facility, using large­
capacity hard disks and tape drives. The centralized 
CPU handles external communications, as well as 
communications among the peripheral terminals. 

Fig. 2. Two approaches to distributed processing, contrasting centralized power of shared logic with localized distributed intelligence. 

Plastics, 
glass, metal , 

etc . 
23 % 

CPU, RAM 
1/0 electronic 

30 % 

Plastics, glass, 
metal , etc . 

30 % 

Fig. 3. Desk-top computer hardware cost elements can be expected to shift during the next few years. 
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CPU, RAM 
1/0 electron ics 

24 % 
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Only the most sophisticated and 
expensive shared-logic systems can 
simultaneously execute more than a 
few functions. 

The idea behind shared logic is to distribute l /O 

capability to more users while sharing processing 
power, on the premise that the cost of terminals is 
relatively minor compared to the cost of computing 
power. However, with the introduction of low-cost and 
powerful 16-bit µps, the argument behind cost saving 
through shared logic is no longer valid. As semiconduc­
tor component prices decrease, the cost of processing 
power no longer represents a significant portion of the 
total hardware cost. At the same time, the cost of other 
materials (the "carcass costs," including plastics, glass 
and metal) is rising (Fig. 3). With a 16-bit processor 
chip priced at less than $100, it doesn't make sense to 
share it among several users. 

Another major consideration is performance. In a 
shared-logic system, processing power is centralized. 
As terminals are added, the CPU is strained not only by 
additional access and processing demands, but also by 
the need to handle all the communications, housekeep­
ing, program storage and loading associated with the 
additional terminals. 

Cluster station 

Master station 

111111111111 

Application functions also reside in the CPU. As new 
functions are added, the memory capacity and process­
ing capacity of the CPU are taxed further. Additional 
interactions between functions also cause performance 
degradation, resulting in slow response time for an 
on-line user, and system down time caused by system 
overloading. In multifunctional processing, the shared­
logic system's performance is particularly unimpres­
sive . For that reason, many shared-logic systems are 
single-function devices, typified by today's dedicated 
word processors. Only the most sophisticated and 
expensive shared-logic systems can simultaneously 
execute more than a few functions. 

The architecture of these shared-logic systems, then, 
is most suitable for dedicated-function applications and 
appliclations that are more l/O- that CPU-intensive. 

The major evolution in distributed processing during 
the 'sos will come from a new breed of systems using a 
distributed-intelligence architecture. Distributed intel­
ligence treats processing power independently of the 
processing network. In a distributed-intelligence sys­
tem, the processing power-intelligence-is not cen­
tralized. Instead, it resides in each homogeneous 
module (Fig. 2b). Intelligence, then, becomes totally 
transparent to the distributed-processing cluster. 

With this approach, a user's access to a system's 
processing power is no longer through a terminal. 
Instead, each user has a work station-a desk-top 

Fig . 4. Redundant master stat ions and mass storage increase the reliability of a distributed-intelligence system. 

WHAT IS DISTRIBUTED PROCESSING? 

There are probably as many 
definitions of distributed processing 
as there are users and vendors 
involved in it , but generally, it means 
placing processing power in the 
hands of a person who needs 
information . In a distributed­
processing environment, processing 
is spread out, instead of concentrated 

108 

in a data-processing center. Process­
ing is done on small units, such as 
minicomputers, small business com­
puters or µcs, rather than main­
frames. 

Discussions of distributed process­
ing often overlook the fact that some 
degree of central ized contro l is 
required to facilitate the exchange of 

data between the processors. This 
control facility, however, is the key to 
a distributed-intelligence system. Be­
cause the centralized facility is not 
called upon for processing for other 
stations, it is not as sensitive to 
increases in the number of users as 
would be a CPU in a shared-logic, or 
non-distributed, system. 
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The distributed-intelligence network's 
major contribution to white-collar 
productivity is the multifunctionality of 
each desk-top computer. 

computer-fully equipped with CPU, memory, display 
and optional local mass storage. Each work station has 
the processing power of a minicomputer, equally able to 
perform multiple processing functions on data, text and 
communications. 

While work stations can run independently in a 

(thousand $/station) 

30 

10 

2 3 

Distributed intelligence system 

128K bytes of RAM 

4 

10.5M bytes of mass storage 
(.5M bytes of floppy, 
10M bytes Winchester) 

1 IWS work station 
CTOS operating system 

5 
Number of stations 

stand-alone mode, they can also be clustered via a 
high-speed local network, sharing peripherals and data 
bases, but not processing power. Because of their 
power and versatility, these distributed-intelligence 
desk-top devices are often called multifunction work 
stations. 

In a distributed-intelligence system, each user is 
given his own CPU and memory; only some r/o resources 
are shared with other users. Each station has dedicated 
computer power to process its own function without 
having to contend with other stations for CPU re­
sources, which improves throughput significantly. 

The distributed-intelligence network's major contri-

Shared-logic system 

128K bytes of RAM 
10M bytes of mass storage 

(Cartridge disk, 
5M bytes removable) 

1 VT-100 terminal 
RSX-11 M operating system 

(total system RAM-bytes) 

1024 

Distributed 
Intelligence 

system 

512 

Shared-logic 
system 

128 

2 3 4 

Number of stations 
5 

Fig. 5. Price and system capacity comparison between typical shared-logic and distributed-intelligence systems. As the number of stations 
increases, the price differential decreases, converging at about five stations. However, system capacity grows faster and more evenly in a 
distributed system, constantly matching resources to demand. 

PROFILE OF A DISTRIBUTED-INTELLIGENCE SYSTEM 

Introduced in October, 1980, and 
designed specifically for OEM system 
builders, Convergent Technologies' 
family of systems is based on 
multifunctional desk-top minicomput­
ers that operate in stand-alone or 
network configurations . Using a 
distributed-intelligence architecture, 
each Convergent work station pro­
vides a 16-bit processor, a 15-in., 
high-resolution video display, a key­
board and as much as 1 M byte of 
RAM . 

Each desk-top unit is connected to 
a mass-storage station, a high-speed 
cluster data link or both. Using a 
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combination of Winchester- and 
floppy-disk drives, mass-storage ca­
pacity ranges from 1 M byte to 120M 
bytes. 

The Convergent desk-top minicom­
puters can be interconnected to both 
local and dispersed networks. A local 
resource-sharing network that pro­
vides controlled sharing of a common 
data base is called a cluster 
configuration. Clusters allow several 
stations to share expensive disks and 
printers, but not processing. The 
result is high responsiveness be­
cause each station executes its own 
interactive application program. Each 

user in a cluster has a desk-top 
minicomputer and can have his own 
local mass storage. 

Each cluster consists of a master 
station and as many as 1 6 cluster 
stations, connected via a high-speed 
data link. The data base of the master 
station is accessible to each cluster 
station , subject to password protec­
tion . In addition, each cluster station 
can have private files on an optional 
local disk. Both stand-alone and 
cluster configurations have access to 
remote (distributed) data bases 
through long-haul networks that , will 
include x.25 , SNA and others. 
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Experience. 
When you specify a Shugart 

drive for your standalone sys­
tem, you're getting something 
you can't get from any other 
manufacturer. 

Because-1.8 million installa­
tions later-we know 
more about low-cost ' 
disk drives than any­
body. 

Our high-volume 
manufacturing expe­
rience means you can get 1,000 
drives as easily as 100. Because 
we produce over 3,500 
every day. 

Our application . . . 
eng1neer1ng experience 
means we can help you 
get your pro­
duct to mar­
ket faster. Be-

I 

causeweve 
helped custo­
mers design 
more 



controllers than anyone 
else. 

Our world-wide field engi-. . 
neer1ng experience means 

longer running drives and 
faster repairs. Be-, 

causeweve 
got the 
largest 

field service force dedicated to 
our industry. 

And our new product devel­
opment experience means the 
biggest choice in low-cost disk 

I 
drives. 

From the industry-standard 
SA800 floppy-the recognized 
leader for low cost and high 
reliability. 

To the SA850 double-sided 
floppy with up to 1.6 megabytes 

of storage. All reliable thanks to 
its Bi-Compliant™ head design. 

To the SAlOOO and SA4000/ 
4100 8- and 14- inch Winchesters. 
With anywhere from 5 to 58 
megabytes of high-performance 
storage. 

All ready, right now, to be 
added to your system. 

At Shugart, experience is 
more than a no-cost extra. 

It's something you can 
profit from. 

For more information, 
contact Shugart Associates, 
475 Oakmead Parkway, 
Sunnyvale, California 94086. 
Telephone (408) 733-0100. Hamil­
ton/ Avnet, authorized distributor. 
Shugart 
Right from the very start. 
Sales and Service: Sunnyvale CA, Costa Mesa CA, Minneapolis MN, 
Richardson TX, Framingham MA, Landing NJ, Atlanta GA, Toronto 
Ontario, Paris France, Munich Germany. 
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Reducing the number of centralized 
system elements makes distributed­
intelligence systems more reliable. 

bution to white-collar productivity is the multifunction­
ality of each desk-top computer. Each application 
function is loaded and executed at a work station. One 
station may be running word processing, another doing 
program development and others executing data­
processing functions. 

The number of applications one can add to the system 
is not limited by hardware capacity or system through­
put, as it is in shared-logic systems. New functions can 
be added to the network without affecting overall 
processing capability or performance. As an organiza­
tion's needs change, work stations can be reassigned or 
added. Because all the desk-top computers are identi­
cal, compatibility is no problem. When a station is 
added to the cluster, total system power increases. 

For a highly dedicated application, special hardware 
such as light pen, plotter or digitizer need only be local 
devices. The software interface is limited only to that 
particular application program. Other work stations 
are not burdened with additional resources that add no 
value. With the flexibility inherent in the architecture, 
a user can easily expand an application to include 
product features without disrupting the processing 
network. 

Reducing the number of centralized system elements 
also makes the distributed-intelligence system more 
reliable. A failure occurring in one station need not 
impair the others, except in a controllable way. If a 
function breaks down in a "master station"--one that 
controls the shared resources-the function can be 
transferred to another station in the cluster. If a failure 
develops in the shared mass-storage device, any cluster 
station with local mass storage can assume the role of 
the master station, or it can operate as a stand-alone 
system until the service is restored. Should any failure 
be intolerable, the master station can be duplicated 
(Fig. 4). The cost of a redundant master station in a 
distributed-intelligence system would be less than that 
of duplicating a centralized facility. • 

Pauline Lo Alker is vice president of 
marketing at Convergent Technologies, 
Santa Clara, Calif . 

KEEP YOUR SUBSCRIPTION 

To keep your free subscription to MINI-MICRO 
SYSTEMS, turn back to the requalification card 
attached to the front cover. Please fill it out and 
return it to us right away. 

Only BASF can run a 
floppy drive ad this small. 
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BASF Systems Corp. : 
Computer Hardware Sales 1 

Crosby Drive. Bedford, MA01730 1 

Please send me information and 1 
specifications on BASF floppy disk drives. 1 

L _ - - - - - - - - - - - - - - - - - ~/ :;-"" Company 

The BASF 5.25" floppy disk drive is only 2.1" high, just 'h industry-standard _ - Address ________________ _ 
height. You can put three of ours where only two of theirs fit, yet BASF ,, " 
drives pack all the performance and features of conventional-sized ,, ,, "City, _______ State, _____ z _____ _ 
units. Expand your design options and shrink your space require- ,, " ~ B ip AS F 
ments. Write or call today (in the East, 617-271-4168; ,, " Telephone, __________ _ 
in the West, 714-752-6126) and get the big story. ,, ,, ,, " 

-----------------------------------------------
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Enhanced Video: 
An Executive SO™exclusive. 

11 6 

Only Hazeltine Executive BO™gives you: 
• Giant 15-inch screen 
• 132-column display 
• Double-size characters 
• Smooth scrolling 
• Split screen 
and much more 
all in one smart ergonomic package. 

Hazeltine R~.., 
Executive&..M 
Answers for the Eighties 
Hazeltine Corporation, Computer Terminal Equipment, 
Greenlawn, NY 11740, National Sales (516) 549-6600 
Telex : 96-1435 
Hazeltine and the Pursuit of Excellence 

New York (212) 752-3377 ·San Francisco (415) 342-6070 
Orlando (305) 626-0132 • Los Angeles (213) 553·1611 
England 01-566-1651 ·Telex : (651) 926572 

For additmnal sales office locatt0ns, 
please call our toll-free number 

(800) 645·5300. 
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WHO COULD POSSIBLY MAKE 
A BETTER HIGH CAPACITY 

5%" FLOPPY THAN THE 
PEOPLE WHO INVENTED IT? 

Who, indeed? 
When we invented the high track density 51A " floppy, we gave you all the 

capacity of larger 811 floppies in the process-96 or 100 tpi that yield up to 1.1 mega­
bytes per drive. And we started a movement. Now, everyone is making the high 
capacity 51/<l " drive. 

But they're just not the same as the original. Maybe that's because nobody 
knows as much about 51A " floppies as we do. Or offers as much. 

As a result, over 75% of the system manufacturers choose Micropolis. And over 
95% of the double track density disk drives installed today are from Micropolis. 

Our wide range of drives comes with a precision centering mechanism 
to insure accurate centering of a disk-every time (four times better than the com­
petition). In addition, we include ceramic/ ferrite double density recording heads, 
10 msec track-to-track access time, stainless steel precision-ground positioning 
reference, and the highest quality electrical and mechanical components available. 
So you get high track storage capacity, fast access, lowest cost per K byte, significantly 

Maximum #Delivered Positioning 
Capacity Through '79 Mechanism 

Shugart 437.5K < 5,000 spiral 
SA450 com 

MPI 960K Evaluation steel bond 
891 only and capstan 

TEAC 960K < 10,000 steel lead 
50C Mainly in Japan screw 

Micropalis l ,lOOK 60,000 steel lead 
1016/1015 screw 

MICRO POLIS™ 
21329 Nordhoff Street 

Chatsworth, California 91311 
2131709-3300 • Telex 651486 

MICROPOLISTM INTERNATIONAL (U.K.) 
0734-860817 Telex 851847395 

Track 
Density 

48 

96/1 00 

100 

96/1 00 

Av. 
Access 
Time 

(msec) 

440 

240 

865 

365 

greater reliability and best of 
all , 3 years delivery experience 
of 85,000 high capacity drives. 

Our drive was designed 
from the ground up for its 
double density capacity, not 
merely redesigned from a 
single density unit. That's one 
reason we've shipped more 
high capacity 51/<l " floppies by 
far than anyone else. Another 
is that no matter how many 
imitators there are, there's no 
substitute for the original. 
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More than four decades Of ex:peri.. 
ence in magnetic media-BASF 
invented magnetic recording 
tape, the forerunner of today's 
wide range of magnetic media, 
back in 1934, and was the first 
independent manufacturer of 
IBM-compatible floppy disks. 

Tough Tyvek sleeve-no paper 

d"'Cno,tatioe~ I 

Cross-linked oxide coating- for 
low head wear and long trouble­
free media life. 

~one of two man­
ufacturers in the world that 
makes both 8" and 5.25" models, 
has tape and disk experience, and 

~"floppy di'k <hive,. 

Special self-cleaning jacket and Center hole diameter punched to 
liner help eliminate data errors more accurate standards than 
and media wear and tear. industry specifications, for top 

Bi-axially oriented polyester 
substrate- for uniform and reli­
able performance year after year. 

Double lubrication - lubricants 
both in the formula and on the 
disk surface, to minimize media 
wear due to head friction. performance. 

Packaging to suit your 
requirements- standard flip-top 
box, Kassette 10® storage case, 
or bulk pack. 

100% certification - every single 
disk is tested at thresholds 2-3 
times higher than system require­
ments, to be 100% error-free. 

For the name of your nearest 
supplier, write BASF Systems, 
Crosby Drive, Bedford, 
MA 01730, or call 617-271-4030. 

~BASF 
Floppy Disks Mag Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 
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MINICOMPUTERS 

Is the 16-bit 
minicomputer~~~ 
dead.., EFREM G. MALLACH , 

• Honeywell Information 
Systems Inc. 

Although the 16-bit mini faces 
fierce competition from µc technology 
in the years ahead, it is not yet ready for burial 

The small-computer hardware world can be a baffling 
one for the buyer. While companies such as Intel Corp., 
Zilog, Inc. , and Motorola, Inc., herald the arrival of 
16-bit µcs as the computers of the future, others, 
including Prime Computer, Inc., Systems Engineering 
Laboratories and Perkin-Elmer Corp., forecast the 
dominance of 32-bit minis. Datapoint Corp. and Hew­
lett-Packard Co. (j udging from product announcements 
through February) cheer the strengths of 16-bit minis 
and, to make matters more confusing, Digital Equip­
ment Corp., Honeywell Information Systems, Inc., and 
Data General Corp. rally behind two, or all three, 
product types. 

Cost ---- Minicomputers 

-- ~cs 

1981 
1984 

Capability 

What is the user to think-let alone buy? Which 
lineup will score him the most runs? In the "good old 
days," the word-width issue was not as emotional; µcs 
did not exist. As we progressed from discrete transis­
tors to whole functions in a package, the thought of 

Fig. 1. Relative cost of minicomputer vs. µc operation : Micros are 
less expensive to use when the requirements are less demanding; 
more expensive when the task is more complex. 
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What is the user to think-let alone 
buy? What lineup will score him 
the most runs? 

thousands of gates on a chip was science-fiction 
material. Because so many components went into each 
functional unit, the added cost of a wider word was 
significant. And, because minicomputers typically had 
less memory and fewer peripherals than they do now, 
this added system-level cost was very visible. Finally, 
this industry had not yet stabilized on a few word 
lengths. Words of 8, 12, 16, 18, 24 and 32 bits were all 
popular, preventing rival camps from readily crystalliz­
ing on a choice. 

Why are the '80s different? 

Now these factors have all changed: 
• The µc is a reality, and has the power of 

yesterday's medium-sized mini. 

Capability 

Time 

Fig. 2. µC capability soars with advances in technology because 
the architectural level of each succeeding generation is much higher. 

• The cost of central-processor electronics has be­
come a smaller fraction of total system cost, reducing 
the system-level cost impact of sophisticated CPU 

architectures. 
• The universality of the 8-bit byte and the conve­

nience of having the data-element lengths in a system 
relate to each other by powers of two have pushed 
systems toward 8, 16 and 32 bits. There are also a few 
12-bit and 24-bit systems still being made, but, for 
many years, all new small computer product lines have 
been introduced with word lengths of powers of two. 

But before we use these developments to decide if 
the 16-bit mini is dead, we have to define just what 
"dead" means. There is a wide range of possible 
meanings. At one extreme, "Is the 16-bit mini dead?" 
could mean: Would any rational person continue to use a 
16-bitter for an existing, useful application? By this 
definition, the only truly dead systems are the antiques 
that cost more to power, cool and maintain than to 
replace. At the other extreme, it could mean: Would 
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MINIS, µCS: HOW DO THEY DIFFER? 
Defining " minicomputer" is a continuing source 

of frustration to industry analysts. For purposes of 
this article, though, we can distinguish it from a µc 
quite easily: 

• Aµc 's central processor is built around one (or a 
very few) circuit chip(s) that has no other practical 
use. The chip is calles a µp. 

•A minicomputer's central processor, on the 
other hand, uses only much more generally useful 
circuit elements. At a minimum. they must be useful 
in a totally incompatible CPU . 

any strategic planner conceive a totally new line of 
16-bit minis? 

The entire spectrum of 16-bit questions more logical-
ly looks something like: Should anyone ... 

• keep using one for an existing application? 
• put a new application on one he already has? 
• buy another one to expand an application? 
• buy another one for a new application? 
• buy his first one? 
• manufacture new ones? 
• market one actively? 
• announce a new one? 
• design a new model in an existing line? 
• plan and develop a new line? 
Only the last two activities on this list are kept 

secret, so we know that all but these last two are being 
done with 16-bit minis today. Regarding announce­
ments, the end of 1980 and beginning of 1981 saw new 
16-bit minis from Datapoint, Hewlett-Packard , Honey­
well and IBM. Manufacturers are understandably secre­
tive about design activities, but it is reasonable to 
expect that some 16-bit mini lines will be extended and 
some will not. This means that the next-to-last question 
is border territory. As for the last, it is safe to guess 
that anyone designing a new product line today would 
base it either on µc technology or a 32-bit (or wider) 
architecture. In this last sense then, the 16-bit mini 
may well be dead. 

To most people , the last sense is the least important. 
Unless your job is long-range planning for a minicom­
puter vendor, you care much more about the first nine. 

Capab il i ty Minicomputers 

Time 

Fig. 3. Improvements in minicomputer capability are less dramatic 
because, as chips become more complex, some of their capability is 
lost to any particular application. 
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TI leadership. 
In 64K DRAM technology. 

In Memory Systems. 
Whatever bus you're using - VAXt, 
PDP-llt , LSI-llt , or even Multibus:!: - TI 
can supply add-in memory system boards 
with dynamic RAMs from our own high­
performance 64K series. 

When you specify Tl's high-density, low­
power boards, you save rack space. So you 
have more room for I/O - or whatever else 
you need. And, the low-power consumption 
of TI 64K DRAMs, compared to the old­
fashioned 16Ks, cuts temperature levels and 
increases reliability. The reduction in mem­
ory package count by as much as 
four boosts reliability even more. 

System 

about a quarter of a board of TTL circuitry. 
All TI boards are 100% tested. 100% 

burned-in. All in Tl's modern, high-capacity 
Houston facility. Delivery normally ranges 
from stock to four weeks. 

Low cost 
Representative pricing· for TI memory 
boards is as follows: $1600 for TMMl0000-04 
(192KB); $3800 for TMM20000-02 (256KB); 
$9000 for TMM30000-01 (lMB); $1845 for 
TMM40010-07 (64KB). 

TI MEMORY BOARDS - CURRENT AVAILABILITY 

BYTES/BOARD 
Tl Series 

64K 128K 192K 256K 512K 768K 

System reliability will be higher, 
too. Thanks to error correction/de­
tection available on many TI mem­
ory boards. Using our own bipolar 
EDAC chip helps cut component 
count and system temperature, as 
well as improving basic system re­
liability. The EDAC chip replaces 

LSl-11t TMM100001 x x x 
POP-11t TMM200002 x x x x 
VAXt TMM30000 x x 
Multibust TMM400102 x x x x 

' Parity optional 2 EDAC standard 

Custom capability 
If you need custom memory systems in pro­
duction quantities, be sure and talk to TI. 
We'll custom design boards for specific ap­
plications with the same meticulous atten­
tion to cost/performance effectiveness that 
our standard boards offer. 

So for the latest DRAM technology, 
highest packing densities, lowest power con­
sumptions, all at competitive prices, re­
member memory systems from Texas 
Instruments. 

1M 

x 
x 

Th find out more about TI boards 
call your local TI field sales office 
or authorized distributor. For 
details, call (713) 778-6549, or write 
to Texas Instruments~ 
Incorporated, Inte- O 
grated Memory Sys- •n 
terns, P.O. Box 1443, U/ 
MIS 6404, Houston, 
Texas 77001. 

tTrademark Digital Equipment Corp, 
tTrademark Intel Corp. 

TEXAS INSTRUMENTS 
·u.s. Single-unit price, subject to change without notice. INCOR PORATED 
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For a user, the value of 32-bit features 
is increasing because the nature of 
minicomputer applications is changing. 

To you, the 16-bit mini is not dead, but it may be 
terminally ill. We know what will kill it, we can 
estimate when it will die, and we can watch things 
progress to that final stage. 

What will kill the 16-bit mini? Its death will be the 
result of two distinct forces closing in: The 16-bit mini is 
under attack by 16-bit µ.cs at the bottom, and 32-bit 
minis at the top. 

The µc invasion 

First, let's look at what's happening at the low end. 
Fig. 1 shows how the state of the art relates cost and 
capability in minis and µ.cs. At the low end of the 
capability spectrum, µ.cs can do a job much less 
expensively than minis, but there is a sharp knee in the 
µ.c curve, defined by technology limits. Pushing µ.cs 
past this point results in unacceptable costs caused by 
low yields and a host of other factors. Minis do not 
suffer from these problems to nearly the same degree, 
so their curve rises much more gradually. Hence, the 
curves cross. But because we are getting bettter at 
making µ.cs, the crossover point moves steadily to the 
right. The result: Capabilities that were adequately 
addressed with minis last year will be µ.c territory next 
year. 

To see this another way, we can put "capability" and 
"time" on the two axes of the chart. For µ.cs, that gives 
us the analysis shown in Fig. 2. Each class of system 
starts at a low level, when the technology barely 
permits building a system. From that point, it rises 
rapidly. Eventually, it levels off somewhat when the 
inherent limits of its architecture are approached. By 
then, the next generation of devices will be on the 
march. Having a much higher architectural limit, they 
will soon pass their predecessors en route to a higher 
plateau. 
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WHAT IS A BIT SLICE? 
Physically, a bit slice is a large-scale integrated 

(LSI) circu it chip with thousands of transistors on it. 
Logically, it is to a computer as a slice of bread is to a 
loaf:You stack several of them together to get a com­
plete object . 

Bit slices typically contain circuits for all the 
arithmetic and logic functions of a central pro­
cessor. They also contain several reg isters, perhaps 
16. But there are two catches: They are usually just 2 

or 4 bits wide, and they are unable to control their own 
operations. 

The first problem is solved by " stacking " several 
sl ices. Use fom 4-bit sl ices i f you want a 16-bit 
system, and so on. They are designed to function as a 
un it when connected . As for the second problem, the 
usual solution is to provide an external micropro­
gram. Put these together, add some support ing func­
tions such as a clock and a bus interface and 
voilii -you have the modern min i. 

C'""'"Y 1 Minlcomputersvs.µcs /,"' 32·btt 

-- - - Minicomputers 9i"' 
~ 

-- µCS ~·--"' .-"' 16·btt 
~ ... ----- ;;;.- ~ 

., B·bit 

Time 

Fig. 4. Minicomputers start out with far greater capability than µcs, 
but improve less rapidly. 

The corresponding situation for minis is shown in 
Fig. 3. The rate of change is not nearly as dramatic 
because improved technology, meaning more gates per 
chip, does not have as big a payoff with minis. That's 
because in designing a µ.c, engineers can dedicate each 
of thousands of gates to the task at hand. This cannot be 
done with general-purpose components. As long as the 
number of gates on a chip is small and the functions of a 
chip are simple, the chips are elementary building 
blocks that can be used to their fullest. As they become 
more complex, some fraction of their capability will not 
be used in any particular application. There is a degree 
of complexity that is technologically feasible but 
economically impractical in a general-purpose device. 
Gate arrays are an approach to resolving this conflict, 
but, even here, the utility drops as the gate count 
increases. 

If we combine these curves, we get the analysis 
shown in Fig. 4. The 8-bit µ.cs caught the 8-bit minis 
where the limitations of 8-bit architecture slowed the 
µ.e's rapid advance. At that point, 16-bit minis, which 
did not suffer from those limitations, had a big lead. 
However, 16-bit µ.cs emerged and will soon catch up 
with their mini counterparts. We will then see this cycle 
repeated with 32-bit machines. 

The neat lines shown in Fig. 4 are easy to follow , but 
somewhat deceptive. There is no single 16-bit mini; 
there are dozens. Some are simple; some are sophisti­
cated. Some are general-purpose; some are highly 
specialized. Some are quite popular; some have a small 
group of dedicated users. These factors and others 
affect the point of intersection. The result: The real 
world has the broad, fuzzy bands shown in Fig. 5. 

Meanwhile, back at the ranch ... . 

At the same time that µ.cs are moving up from the 
bottom, 32-bit minis are coming down from the top. 
Here, the reasons are less technological, relating more 
to user and vendor economics. 

For a user, the value of 32-bit features is increasing 
because the nature of minicomputer applications is 
changing. The trend toward commercial applications is 
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Office automation 
is more than just 
word processing. 

A lot re. 
Integrated When combined with other of- today. And, more importantly, 
information management- fice systems, the Series 1000 tomorrow. 
available from Artelonics becomes part of an integrated 

today-with the information management sys- CP/M-86™ is available now. 
Series 1000 of flee tern that could encompass MP/M-86™ is coming soon. 
workstation. communications networks; 

reprographics and photo- For more information, clip 
Office automation only starts 

composition; electronic mail the coupon or write: 
and facsimile systems; tele-

with word processing. What communications; and more. 
Artelonics Corporation, 

you really need is the power 2952 Bunker Hill Lane, 
of integrated word and data Because the Series 1000 is Santa Clara, CA 95050. 
processing with high resolu- flexible in operation, it can Better yet, call us at 
tion graphics. And that's easily be expanded to meet (408) 727-3071. 
precisely what you get with your future requirements- CP/M-ll6 and MP/M-ll6 a re tradema rks of Digita l Re-

our state-of-the-art 8086 offering a smooth migration search. 

r,-----:-i microprocessor-based Series from small to large systems, 
You're right! I need more than word 

1000 office workstation. and protecting your invest- I processing. Show me a productive I 
ment from future obsoles- way to e.nter the world of office 

automation. 
Multi-function capability at cence. 

I I Send me detailed information on the 
your fingertips. Series 1000 office workstation. My 

Customer support-priority I 
immediate need is: 

I D Word processing 
As a programmable office not afterthought. D Data processing 
workstation, the Series 1000 I D Communications I offers you superb word proc- As an autonomous affiliate Name 
essing, data-base manage- of Shell Canada Limited, I Title I ment, and data processing Artelonics has the resources Company 
capabilities at a surprisingly and expertise to support your I Addres I low cost. entry into office automation 

I 
City 

I State Zip 

I 
Phone( 

I artetonics Mail to: Artelonics Corporation, 

I 
Attn: Marketing Services Department, 

1 2952 Bunker Hill Lane, 
Affiliate of Shell Canada Limited Santa Clara, CA 95050 MMS 5/81 
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While 16-bit minis will still be 
manufactured for expanding 
applications, people will choose them 
primarily in applications in which 
compatibility with installed systems is 
an important consideration. 

well-documented. More and more sophisticated distrib­
uted systems are being developed. Although assembly 
language survived longer as a way of life in minis than 
in mainframes, its use is rare today. Data base 
management systems, query systems and networking 
are becoming commonplace. All these trends increase 
the need for systems that have advanced architectural 
features and high performance. While there is no single 
requirement in these applications that a 16-bit machine 
cannot meet, the sum of them all is an increasingly 
powerful argument for 32 bits-but one that is 
convincing today only at the top end of the minicomput­
er market. A true 32-bit system below that level may 
arise from a particular design team's set of trade-offs, 
but such a system isn't a requirement. However, the 

Capability Minicomputers vs. µcs 

---- M1n1computers 

--µCS 

Fig. 5. Minicomputer/µc intersections are imprecise because of the 
tremendous variety of minicomputers and µcs. 

trend toward applications placing a premium on the 
features of 32-bit systems is clear. 

At the same time that the value of a 32-bit 
architecture is increasing, the cost of providing it is 
decreasing. This is a direct result of declining costs in 
all segments of integrated-circuit technology. Circuits 
such as bit slices (see "What is a bit slice?," p.122) make 
it almost as easy and inexpensive to build a 32-bit 
system as a 16-bitter of comparable speed. 

The conclusion from these two trends is: Manufactur­
ers of 32-bit systems will be able to provide products of 
greater value to users at little additional cost. By 
survival of the fittest, 32-bit minis will push their way 
downward in the size and performance spectrum. The 
rate at which they push will vary. Advanced 16-bit 
systems will competitively hold their own for several 
years. Specialized ones will survive on their merits in 
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their own application areas. Software, support and the 
like will often justify selecting a 16-bit system over a 
technologically advanced 32-bitter that offers less to a 
user's bottom line. All these issues, however, can only 
postpone the day of reckoning; they cannot prevent it. 

The same considerations hold true at the low end of 
the market, where we saw 16-bit µ.cs moving up. 
Advanced 16-bit mini systems will have an edge here as 
well, because it will take longer for µ.c technology to 
reach their level than it will to catch the simpler ones. 
Specialized systems will likewise survive longer, be­
cause a specialized system on its own turf is the equal to 
a much higher power general-purpose device. And 
software and support wiil overcome a cost disadvan­
tage for many users. Yet here, just as at the high end, 
the handwriting is already on the wall. 

When will these events come to pass? The 16-bit mini 
dominates the $20,000 to $150,000 segment of the mini 
market. (These are very rough numbers and represent 
the end-user cost of a complete system.) New 16-bit 
systems are still being announced, and we can assume 
they are intended to stay competitive until at least 
1984-85. By the last half of the decade, the 16-bit µ.c will 
have moved up, and the 32-bit mini will have moved 
down to intersect each other. While 16-bit minis will 
still be manufactured for expanding applications, users 
will choose them primarily in applications in which 
compatibility with installed systems is an important 
consideration. And by then, 32-bit µ.cs, such as Intel's 
iAPX432, will have started to appear in systems being 
shipped in volume to end users. 

The bottom line 

What does all this mean to an end user? Very little. If 
a system does the job, it should not matter if it uses 16 
bits, 32 bits or an abacus. The technology-silicon or 
peanut butter-should be equally irrelevant. Life-cycle 
costs for an application should be the overriding 
consideration. 

System builders are in a somewhat different situa­
tion. Their own competitiveness is a direct function of 
the cost-effectiveness of the system they buy. Their 
software investment means that a system chosen today 
will be difficult to change tomorrow. System builders 
should have no qualms about choosing a 16-bit mini, as 
long as they feel comfortable that their supplier will 
stay current. Staying current means the supplier will 
go to 16-bit µ.cs, compatible 32-bit systems or both, 
when the need arises. 

As for manufacturers, the ones that expect to stay in 
business have undoubtedly grappled with these issues 
and have reached their own conclusions. They may be 
heading downward to µ.cs, or upward to the 32-bit 
domain. Resources permitting, some will do both. The 
ones that do neither are in for a very rough time. • 

Dr. Efrem G. Mallach is manager, market and competitive 
analysis, for Honeywell Information Systems Inc., Billerica, 
Mass. 
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Cartridge tape archiving. The Architape 
1 4 Megabyte (formatted) 4-track car­
tridge tape subsystem is compatible 
with all Perkin-Elmer (Interdata) 1 6 and 
32-bit minicomputers, and the Tektronix 
4081 . The subsystem comes ready to 
install with all rack mount hardware, 
contro ller, cables, software, and full 
documentation. 

Winchester backup. The Architape 
subsystem is designed to provide con­
venient, portable, %'' ANSI tape car­
tridge backup for fixed disc systems 
The drive itself provides maximum 
read/write protection against environ­
mental con taminants. Your cartridge 
tapes can be read on any other Archi­
tape subsystem. 

Complete Technical backup. Scientific 
Enterprises warrants each system for a 
full 90 days and provides complete 
documentation, a maintenance manual , 
plus prompt service and repair capabili­
ties. 

Software. Architape software is com­
pletely compatible with both the Perkin­
Elmer OS16 and OS32 operating sys­
tems, and with the Tektronix 4081 GOS 
operating system. You get 9-track mag­
tape performance for half the price . 
and compatible device drivers in half the 
memory 4081 users get a complete 
stand-alone archive program that 
doesn't require changes to GOS at all! 

CIRCLE NO. 67 ON INQUIRY CARD 

Features 
Drive: ANSI Std x 3.55 - 1977 cartridge 
• DEi Funnel Drive • Capacity is 1 4 
Mbytes (formatted) • Transfers 192 
Kbits/s, 30 ips • Density is 6400 bpi • 
Hard Error Rate is 1 in 10 10 • 90 ips 
rewind ( 450 ft/60s) • Integral tape 
cleaner • Dual-gap head , read while 
write separate erase • Self-clocking 
MFM encoding 

Controller: Z-80 µP-based • Compati­
ble with MUX and SELCH buses • 
Self-test on power up and initialize • Bus 
transfer rate is 35 Kbytes/s • Retries 
read/write functions a maximum of 1 O 
times. • CRC error checking • Record 
size variable to 1 2 Kbytes • Record 
buffer on controller • Forward tile search 
at 90 ips • Power requirement is +5V 
only at 2.5 Amps • Half-card (7 x 15) 
ECB. 

Now, networking. Architape's compan­
ion product, Archinet :M provides add-on 
networking (up to 32 stations) for the 
Architape subsystem. Archinet provides 
an on-board microprocessor to handle 
protocol and retransmissions, and is 
completely suppo rted with software . 
Configuring your network is easy 
because all stations communicate over 
a single shared cable. 

Add-on and OEM information. Fast. If 
you 're thinking of adding cartridge tape 
backup to your present system. adding 
networking , or OEMing new systems 
with archiving and networking capab1l1-
ties, call Charles Valium at SEI , fill out 
the coupon below, or, circle the reader 
service number. We'll be back to you 
with OEM or user add-on information. 
Fast. 

~----------------------------------

SCIENTIAC ENTERPRISES 
Scientific Enterprises, Inc. 

9375 S.W. Commerce Circle• Wilsonville , OR 97070 
(503) 682-3900 

I'm interested. Please send me complete information on the Scientific Enterprises 
ARCHITAPE Subsystem and ARCHINET single cable networking system. 

Name~-------------------------
Company __________________ O OEM? ___ _ 

Computer Model 
Address ________________________ _ 

City ______________ State _____ Zip ____ _ 

Phone( ________________________ ~ 



Why wait up to 6 months for high 
quality 16-bit resident system software, 
when you can get it now? 

Hemenway Associates can give you the 
software tools you need to get the most 
out of your 16-bit hardware. Because 
8086, Z8000 and 68000 Software Systems 
is sitting on our shelves right now. 

Single user operating systems, macro 
assemblers, text editors, floating point 
packages, multi-tasking operating sys­
tems, linking loaders and PASCAL com­
pilers are all ready for immediate delivery. 

You've heard about Hemenway 
Associates' system designs in the pages of 
EON. But now you can have Hemenway-

designed 
processor. 
to any ha~ 
manufacturers 
blown microc 
to-use and back 

So whether you're a m 
manufacturer, software d 
vidual microcomputer owner, 
has the software for you. 

For the hard facts on Hemenway 
ware, write or call : Hemenway Associates,. 
JOI Tremont Street, Boston, Massachusetts 
02108. Phone: 617-426-1931. 
TWX7103211203. TELEX921735. 

• ~h:~:~,~~:e~~?e:~~~ES. INC. 





.No mi11icomputer in 
gtven you more power 



Digital's new PDP-W24. 
The custom LSI UNIBUS 
processor with megabyte 
memory expansion for real 
mid-range systems capability 

Digital introduces the latest addition to its 
historic line of PDP-11 minicomputers. The new 
PDP-11/24. A system with so much power per 
dollar, it will change your ideas of what to expect 
from a minicomputer. 
More Base CPU Power 

The PDP-11/24 starts at $11,000. Yet it offers 
128 Kbytes of parity memory along with optional 
22 bit addressing and added memory expansion 
capabilities. The full PDP-11 instruction set, 
including the Extended Instruction Set of the 
larger, more powerful PDP-lls. A real-time clock. 
Two serial line interfaces. And our advanced LSI 
technology, which means lower power consump­
tion, more expansion space, easier maintenance, 
and increased reliability. 

Options? Plenty. Including our PDP-11 
instruction set microcode extensions which offer 
enhanced FORTRAN and COBOL performance. 
And main memory expansion-up to a full 
megabyte-with battery backup. 

If we were to stop right here, 
the PDP-11/24 would be quite a story. 
But there's more. 
More Systems Power 

With the PDP-11/24, you can 
get our popular PDP-11 family 
operating systems, including RT-11, 
RSX-llS, RSX-llM and RSTS/E. 
And the layered software products 
that go with these systems. Numer­

$19,800* 

there, on to VAX. So you can protect your soft­
ware investment no matter where you take your 
applications. Which leads you to another kind 
of power. 
More Applications Power 

The extensive capabilities of the PDP-11/24 
allow a wide range of systems configurations. 
No matter what your applications needs, you can 
tailor a PDP-11/24 box or system with great flexi­
bility and low cost. The examples shown here 
only begin to indicate the enormous growth 
potential of the PDP-11/24. Beyond that you have 
the full range of UNIBUS options, peripherals, 
and PDP-11 family systems. 

And of course, every PDP-11/24 comes with 
Digital's service and support team of more than 
14,000 specialists in over 400 locations 
worldwide. 

The PDP-11/24. It starts at $11,000. But where 
you go from there could make history. 

For complete information, contact your local 
Digital representative or Digital Equipment 
Corporation, 129 Parker Street, PK3-2/M94, 
Maynard, MA 01754, Attn: Media Response Man­
ager. In Europe: Digital Equipment Corporation 
International, 12 Av. des Morgines, CH-1213 Petit­
Lancy/Geneva. In Canada: Digital Equipment of 
Canada, Ltd. 

$35,000* $62,700* 
ous high level languages. Powerful 
information management tools like 
DATATRIEVE for inquiry and report 
writing, FMS for screen formatting, 

RT-11 based dual RX02 
system with 128 KB 
memory. 

and RMS for record management. Plus 
Digital's complete networking and communica­
tions capabilities, DECnet™ and INTERNET.™ 

RSX-llM based dual 
RL02 system with 
256 KB memory. 

RSTS/E based dual RK07 
system with 256 KB memory. 

The PDP-11/24 is software compatible across 
the entire range of PDP-11 processors. And from 

$11,000* 
PDP-11/24 CPU with 128 KB memory in a 
51/4'' box. With 256 KB, $13,000.* A 101/z'' 
box with 256 KB, $15,000.* 

*Prices apply to U.S. only, for single-unit quantity, fully supported systems. 

~n~nomo 
We change the way 

the world thinks. 
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''The data from this experiment 
could affect national defense. That's why 
we use Scotcli Brand Disk Cartridges!' 

CIRCLE NO. 71 ON INQUIRY CARD 

Ken Bish, Engineer, 
Systems Research Laboratories, 
Inc., Dayton, Ohio 

Every Scotch Disk Cartridge 
is tested and certified error-tree 
before it leaves the factory. 
Because, for the defense of your 
data, nothing less than perfection 
is acceptable. 

The disks in Scotch Disk Cartridges 
are defended by 3M 's exclusive 
CRASHGUARD ' protective disk 
coating. It greatly minimizes 
the possibility of a head crash, and 
minimizes the damage, should 
one occur. 

Scotch front-loading Disk Cartridges 
also feature our exclusive Living 
Hinge air door, which reduces the 
possibility of damage to the 
disk from contact with the air door 
stop during shipping and handling. 

You can get Scotch Disk Cartridges 
in front or top-loading models. 
To find out where you can find 
Scotch Disk Cartridges or virtually 
any other data recording medium, 
call toll-tree: 800-328-1300. 
(In Minnesota, call collect: 
612-736-9625.) Ask for the Data 
Recording Products Division. 

If it's worth remembering, 
it's worth Scotch 
Data Recording Products. 

3M Hears You ... 

3NI 
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HARDWARE 

A case for 
32·bit supenninis 

GARY J. ELLIS and JIM CHRISTY, Data Deci sion s, Inc. 

As their prices drop, 32-bit minicomputers offer 
performance advantages over 16-bit minis and larger mainframes 

Increased performance compared to 16-bit minicom­
puters and a price lower than mainframes have 
generated a significant demand for 32-bit minicomput­
ers. Data Decisions estimates that worldwide ship­
ments by u. s. suppliers of these "superminis" will reach 
4000 systems this year. 

By comparison, some 3000 32-bit machines were 
shipped last year, with an average selling price of 
$200,000. The average price appears to be dropping 
$10,000 to $15,000 per system, so that 1981 shipments 
will have an average value of $740 million to $800 
million. 

Compared to traditional 16-bit minicomputers, 32-
bitters provide four distinct performance advantages: 
more addressable memory, greater precision, m­
creased throughput and ease of programming. 

The memory bonus 

The primary performance advantage offered by 
32-bitters involves memory. Historically, 16-bit ma­
chines were single-user, single-function processors 
whose 16K-byte or -word limit on directly addressable 
memory was not a major disadvantage. Today, howev­
er, more systems are oriented to multi-user, multifunc­
tion applications, typically operating concurrently. This 
demand for versatility-even at the low to medium end 
of the computer spectrum-has helped spur the devel­
opment of a 32-bit architecture with a vastly superior 
direct-addressing range of as much as 16M bytes, plus 
the ability to efficiently handle almost any reasonable 
application mix. 

Although 16-bit minicomputers have been developed 
with memory management schemes to overcome their 
addressing limitations and to meet application require­
ments, memory-management approaches are often 
cumbersome and adversely affect both processing 
speed and ease of programming. Thus, the 32-bit 
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machine's larger direct-addressing capability offers 
distinct advantages over 16-bit extended-addressing 
techniques. 

A second performance advantage-greater preci­
sion-is particularly important for scientific/technical 
applications. The addition of 16 bits means twice the 
number of significant digits per word. Using binary­
coded decimals, for example, a 32-bit word can 
represent eight decimal digits, compared with the four 
provided by a 16-bit word. Software may be employed 
to extend the basic precision of a 16-bit processor, but 
again at the cost of processing speed. 

Throughput and programming considerations 

Increased internal throughput-the third perform­
ance advantage-is also a straightforward result of 
moving from 16- to 32-bit architectures. Wider parallel 
data paths between memory and CPU can, for example, 
reduce the number of memory accesses required, 
increasing processing speed. Under ideal conditions, a 
32-bit-wide data path offers twice the throughput of its 
16-bit counterpart. 

The fourth performance advantage of 32-bit struc­
ture relates to the greater ease of programming 
provided by the enhanced instruction sets made 
possible by the larger word size. A larger number of 
instructions permits a greater variety of basic opera­
tions to be handled directly by the computer, which aids 
a programmer working in assembly language in a 
fashion similar to that of a software macro facility. An 
enhanced instruction set can also implement a given 
function with fewer programmed instructions, also 
increasing processing speed. 

How the minicomputer manufacturer handles the 
question of compatibility between 16- and 32-bit 
machines directly affects the potential benefits of the 
32-bit instruction set. Two of the more frequently used 
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Software may be employed to extend 
the basic precision of a 16-bit 
processor, but, again, at the cost of 
processing speed. 
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Data General Corp. 
Eclipse MV/8000 

. ' 
demand paging, virtual memory 
OS supporting multi-user time­
shared, multiprogrammed batch, 
on-line interactlw appUcations 
Supports as much as 2M bytes ol 
main memory • 4.3 bytes logical 
address space • 12B user applica­
tion programs of as much as 512M 
bytes each • as many as 255 users/ 
processes independently , 
cor' currently 
DG/DBMS based on 1978 Godasyl 
recommendations • one schema; 
192 sub-schemas/schema; 255 set 
types/schema; 255 record types/ 
schema; 4096 data items/schema 
Supports as many as 16 data bases 
concurrently • DML reads/writes 
records • COBOL extended to 
interpret DML • DG/DBMS IQ read­
only interactive query program 

AOS/VS supports local/remote 
async/sync point-to-point, multi­
point communications • IBM 3270, 
2780/3780, HASP emulations 

None supported 

32-bit address-spece generators 
for BASIC, FORTRAN, PU1 • 18-blt 
address space generators 
for COBOL. RPG, DG/L ALGOL, 
Macro processor 

Microcode instruction set • four­
instruction pipeline• 1K-byte cache 
mapped to main memory •four 32-
bit registers 

220-nsec. ~ ume 
• 18 priority interrupts • 18-byte 
block, 29.1M/36.4M bytes per sec. 
write/read 
512K- to 2M-byte main memory 
• 32-bit word • 16-byte block BBO­
nsec. cycle time• 16-byte cache 
memory 

18.2Mi14.5M byt8-per-aec. l/O burst 
muHiplexer channel • 2.27M-byte­
per-sec. data channel • 1.3M· 
byte-per-sec. 1/0 proceSSOI' 

64K-byte 1/0 processor interlacing 
wi1h cache memory• 32K-byte 
data control units supporting 256 
lines• 16-line programmable multi­
plexer• 1-, 2- , 4-, B-. 16-line async. 
1- , 2- , 4-line sync mul1iplexers 

Supports as many as 24 disk drives 
• 10M, 20M, SOM, HM, 190M, 
277M bytn per dri\19 • 8.85G bytes 
total 
Supports as many as 12B local/ 
remote terminals • as many as four 
system printers 

approaches to such compatibility problems involve 
using a superset of 16-bit instructions on the 32-bit 
mini, or using an emulator/simulator to run 16-bit 
software on the 32-bit processor. Both methods allow 
32-bit benefits to be reaped in a native processing 
mode. The simplistic, though not unheard of, technique 
of using the same instruction set on both 16- and 32-bit 

Digital Equipment Corp. 
VAX-11 

m • 
user virtual memory OS supporlilljJ 
~ procassilig. concumint .. 
stream batch proeeulng on-tine 
program development 
Supports as much as BM bytes of 
main memory, 4M bytes of shared 
memory• 4 .3G bytes virtual 
address space. 2G bytes user pro­
gram space • as many as 96 interac­
tive users 

Oatatrieve sequential. Indexed or 
relative organization • variable· 
length f8COl'ds 

Commands for retrieval /update 
• BASIC, PLUS-2. COBOL, FOR­
TRAN interlaces 

DECnet supports local/remote 
aynelaync: point·to-point, mulClpolnt 
communications • IBM 2780l3780, 
RJE emulations 

DECnet provides digital network archi­
tecture (OMA) facilities 

BASICPLUS, COBOL, FORTRAN, 
Pascal, PL/1, CORAL 88, SUS&-12 

Microcode instruction set • 32-bit 
data word • 16 32-bit registers 
• 10K, 12K writable control store 
•floating-point processor 

200-. 32Cklsec. ~ 
time • 32 priority interrupla 

256K- to BM-byte main memory; 
256K- to 4M-byte shared memory 
• 32-bit word• BOO- , 640-nsec. 
read/write 32/bit cycle time• 4K, BK 
cache memory 

5M/13.3M bytes per sec. ..... 
on memory/sync backpllUle 
Interconnect 

DMC-11 network link up sync inter­
face with 1/0 buffers • 1, 4, B, 16 
async/sync multiplexers 

10M, 38M, 124M, 179M. 2151M-­
per drl~ .. 7.2G/9.8G byteatollll 

Supports as many as 96 interactive 
terminals 

Harris 80/100/300/500/800 
Serles 

multiploglMl'lllllg, mulll-user, vii'-
tual OS llUJPl1illg real-time processing, 
~ batch, on·line inter­
dve operations 

Supports as much as 3M bytes of main 
memory; 12.SM bytes of logical address 
space • 12B interactive users ; 64-level 
priority system 

Clncom Total 98MS supporting network 
8tructure 

T-ASK, AZ.7 non-procedural data manip­
ulation for data enquiry, update, report­
ing• BASIC, COBOL, FORTRAN, RPG-II , 
assembler interlaces 

Supports local/remote aync/lync com­
munleationa • IBM 2780/3780, HASP. 
CDC, Univac emulations 

None provided 

BASIC, COBOL, FORTRAN, RPG·ll, 
APL. Macro prOC8llllOI' 

Microcode instruction set • five 24-bit 
registers; accumulator extension pro­
vides 4B-bit length • floating-point 
processor 

48 data and 18- to 20-addreaa line bus 
• 11M119M bytes per eec. 110 bus rates 

192K- to 3M-byte main memory; shared 
memory configurations• 400-nsec. read/ 
write cycle lime • 6K-byte, 150-nsec. 
cache memory 

,.. many • 31 programmed 110 iifiCtfOi"" 
OMA blOck channel8 • 3.2M/7.5M byte­
J*-MC. 110,.... per channel 

OMA communications processor sup­
ports as many as 16 devices• eight-line 
communications multiplexer • async/ 
sync line controllers 

ttM. 40M, SOM, 300M, 875M bytes per 
drive • • many as eight drives per 
9Ubsystem 

Supports as many as 12B interactive 
terminals 

$100.000 to $5 million (Including flve­
YMI' maintenance) 
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members of a manufacturer's computer family rules out 
the possibility of instruction-set advantages on the 
larger mini. 

These major 32-bit performance advantages as 
compared to 16-bit processors, as well as cost advantag­
es when compared to traditional mainframes, are the 
primary incentives for adopting 32-bit minicomputers. 

Modular Computer 
Classic Series . 

OS supporting real·time pi'OC891ing, muf. 
tiprogrammed batch, on-line lnteractlVe 
applicallOns 

Supports as many as 4M bytes of main 
memory • 32 interactive users • 256-level 
priority system; event-driven tasking 

Cincom Total DBMS supporting ne&wortl 
structure • Infinity DBMS supporting rela· 
tional structure • File manager for 
sequential, random muftl·level files 

Non-procedural data manipulation lan­
guages for data enquiry, update, reporting 
• COBOL, FORTRAN , assembler 
interfaces 

Suppons local/remote async/sync com­
munications • IBM 2780/3780, 3270, CDC 
emulations 

Maxnet Ill/IV OS extensions link multiple 
systems in distributed network; as many 
as 16 network interfaces per system 
COBOL, FORTRAN, Pascal, CORAL 66, 
Aaember 

15 16-bit registers• floating-point 
processor 

32 data and 18 addrees lines 

12BK- to 2M-byte main memory; as much 
as 4M-byte shared memory configura­
tions • 125-nsec. cycle time via four-way 
interleaving 

Multiple 1/0 proceaors; as many as 4M 
bytes per sec. per proceeaor 

OMA communications processors ; bit/ 
byte async/sync line controllers 

10M, 21M, 87M, 258M bytee per driw: as 
many as four driVee per IUbsyalem 

Supports as many as 32 interactive 
terminals 

$40,000 to $1. 7 mllUon (Including fiw.year 
maintenance) 
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Perkin-Elmer 
3200Series 

user OS supporting mu1t1-US:W time­
shared, multiprogrammed batch. 
on-line lnteractiw applications 

Supports as many as 16M bytes of 
main memory • 64 user application 
programs of as much as 1 M byte 
each • as many as 255 users/ 
processes independently, 
concurrently 

DMS/32 Indexed file structure 
DBMS • records referenced by one 
or more Indexes 

Supports unlimited number of users 
concurrently • COBOL, RPG-II, 
CAL assembler interfaces • gener­
ate data-base utility • random / 
sequential access at any file posi­
tion • full-key, approximate key, ge­
neric-key access 
05132 supportS local/remote async/ 
sync point-to-point, multlpolnt com­
munications • BSC/SOlC protocols 
•IBM 2780/3780, HASP emulations 

ZDLC manager supports KDLC, 
SDLC, ADCCP protocols 

BASIC, COBOL, FORTRAN, RPG-
11, Pascal, CAL assembler, CAL 
Macro processor 

Microcode instruction set • 32-bit 
data path • 12B 32-bit registers 
• 2K-byte 32-bit writable control 
store• floating-point processor 

Four priority interrupts 

256K- to 16M-byte main memory 
• 32-bit word • 750-nsec. access 
time• 1 K- to BK-byte cache memory 

8M/5.7M-byte-per-sec. burst read/ 
write EDMA bus• 40M byte-per­
sec. aggregate on four OMA buses 
• 400K·byte-per-aec. multiplexer 
bus • EDMA plus multiplexer or 
OMA plus multiplexer configurations 
OMA 1/0 subsystem supports as 
many as 64 56K-bps lines • async 
controller supports as many as 23 
19.2K-bps lines• 1-, 4-line sync 2-, 
4-, B-line async multiplexers 

67M-, 256M-byte drlll9a •as much 
as 1024M bytes per subsystem 
• 50G bytee total 

Supports as many as 64 interactive 
terminals, 12B work stations• unlim­
ited system printers via multiplexer 
bus 
$100,000 to $2 million (including 
five-year maintenance) 

Demand for them has been further bolstered by 
product offerings that address the specific require­
ments of users in the business, scientific/technical, 
industrial-automation and communications markets. 

In business processing, 32-bit systems are used both 
in stand-alone, independent environments and in satel­
lite environments to off-load processing from host 

Prime Series 50 

' u -
user virtual memory OS supporting 
timeshared, multiprogrammed 
batch, on-line interactive 
applications 
Supports as many as BM bytes of 
main memory • 12BM bytes of logi­
cal address space • 12B users / 
processes independently , 
concurrently 

DBMS based on Codasyl recom­
mendations• network, hierarchical, 
cyclical, ordered, random combina­
tion, hybrid • 1024 areas with a total 
of as much as 128G bytes 
Supports unlim~ed number of distinct/ 
related coexisting data bases 
• DBACP command processor to 
define , change, modify, manage 
base• DML interfaces with COBOL, 
FORTRAN 

Primos supports local/remote async/ 
sync point-to-point. multipoint com­
m u n I cations • IBM 3270, 
2780/3780, HASP; Univac; 
HoneyweU; CDC; IDLemulations 
Primenet CCOTT X.25 protocol 

BASIC, COBOL, FORTRAN, RPG-
11, Pascal, PUL 

Microcode instruction set • 32-bit 
arithmetic unit• four address, seven 
index registers • floating-point 
processor 

64 priority interrupts 

256K to BM bytes main memory 
• 32-bit word • 600-nsec. cycle time 
• 2K- or 16K-byte cache memory 

2.5M-byte-per-sec. OMA or 8M 
byte-per-sec. OMA burst mode 
channel • 960K-byte-per-sec. DMC 
channel • 2.5M-byte-per-sec. OMT 
channel • OMA supports as many as 
32 controllers 
DMC channel supports as many as 
204B device ports• 2-, 4-line 19.2K­
bps OMA link controller • BM-bps 
eight-node network controller • B- . 
16-line async or 2-. 4-line sync 
multiplexers 

12M. 32M, 40M, 64M, BOM, 96M, 
300M bytes per drive • as many as 
two subsystems• 4.3G bytes total 

Supports as many as 63 interactive 
terminals. 12B users • as many as 
four system printers 

$95,000 to SB90.000 (including five­
year maintenance) 

Systems Series 
32andVPS 

mu programming, mu 1-

user OS supporting real-time pro­
cessing, multiprogrammed batch, 
multi-user timeshared, on-line Inter­
active applications 
Supports as much as 16M bytes of 
main memory • 255 concurrent 
tasks• 64 interactive terminals 

Cincom Total DBMS 

Direct, serial , sequential , inverted, 
related data access • DML read/ 
write ; T-ASK query • batch report 
generator with limited access 

TSS supports local/remote async/ 
sync point-to-point, multi-point com­
munications • IBM HASP emulation 

None provided 

BASIC, COBOL, FORTRAN, Pas<:al, 
Micro, Macro processors 

Firmware instruction set• 1-, B- , 16-, 
32-, 64-bit data word • eight regis­
ters• writable control store; floating­
point processor: vector-processing 
unit 

26.7M - byte - per - sec. system 
throughput• 98 , 112 priority 
interrupts 

256K- to 16M-byte memory• 32-bit 
word • 600-nsec. cycle time • 170-
t o 500-nsec . vector-processor 
memory 

26. 7M bytes per sec. for memory, 
storage. communications tasks 
• 300K-byte-per-sec. multiplexer 
controller • 3.2M-byte-per-sec. fast 
multiplexer subsystem 

16-line async/sync multiplexer • 1-, 
4-. B-line async interface 

16M, 80M, 300M bytes per drive 
• 2.4G bytes per subsystem total 

Supports as many as 64 interactive 
terminals• two system printers 

$25,000 to $3.6 million (including 
five-year maintenance) 
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Under ideal conditions, a 32-bit-wide 
data path offers twice the throughput of 
its 16-bit counterpart. 

mainframes. Business support involves operating sys­
tem software that manages large numbers of interac­
tive terminal users, data base-management software, 
transaction-management processors and a variety of 
business-oriented languages and programming aids. 

In scientific/technical applications, 32-bit minis are 
well-suited for number-crunching and real-time data 
acquisition. Their ability to handle scientific lang­
uages-many of them developed for mainframe compu­
ters-their faster processing and data manipulation 
speeds, greater precision and larger main-memory and 
mass-storage capacities make them better adapted to 
such applications than 16-bitters. 

Superminis also provide enhanced monitoring and 
control functions for industrial-automation applica­
tions, such as power generation. Large repertoires of 
specialized interfaces and peripherals add to the 32-bit 
appeal here. For communications or networking, the 
overall price and performance of 32-bit minis make 
them candidates for nodal processing and distributed 
networks. 

Another fast-growing application for superminis is 
simulation. As labor and energy costs increase, the 
simulation of complex and expensive systems, such as 

aerospace vehicles or naval vessels, becomes more 
economically attractive. 

Contributing to the popularity of 32-bit minis is a 
widening choice of systems from a growing number of 
established vendors. Users are not only in a better 
position to select systems that match their .require­
ments, but are also able to deal with vendors that have 
expertise in particular applications. 

Maturing software for 32-bit minicomputers also 
contributes to system attractiveness. In addition to 
comprehensive system software that includes multi­
tasking/multiprogrammed operating systems, data 
base-management systems, commu,nications/net­
working managers, terminal emulators, high-level pro­
gramming languages and transaction executives, a 
large number of applications packages are available 
from vendors or independent software houses. Applica­
tions software in higher level languages that run on 
larger mainframes is also being transported to 32-bit 
minis. The accompanying table outlines the features of 
major 32-bit (or 32-bit-like) systems on the market. The 
tabulations are extracts of more extensive reports 
published in Data Decisions Computer Systems, an 
information service devoted to the analysis of computer 
systems and their related software, hardware and 
peripherals. • 

Gary J. Ellis and Jim Christy are computer systems 
editors/analysts at Data Decisions, Inc., Cherry Hill , N.J. 

We think everYcomputer cabinet 
should stand on its own five feet. 
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What makes one 
computer cabinet 
better than another? 

Attention to details. 
Like the extra 

stabilizer legs 
Digital recommends 
for all its cabinets. So when a 
top drawer is opened, the 
cabinet won't come crashing 
to the floor. 

There are other details you'll 
like, too. All our metal cabinet 
parts are fully grounded, elim­
inating static shocks. 

Mounts are designed for 
standard 19" EIA rack units, 
with a choice of 110 or 240 volt 
power controllers. 

All air flow and electrical 
requirements have been 
integrated, so you need no 
separate air plenums or cable 
conduits. 

Best of all, our new pricing 
structure makes Digital's cabi­
nets more affordable than ever. 

There's a lot of thought 
behind our cabinets. 

And it shows. 
For more information, call 

(603) 884-7054, from 9am-5pm, 
Eastern time. Or contact Digital 
Equipment Corporation, Acces­
sories and Supplies Group, 
RQ/E72, 460 Amherst St., 
Nashua, NH 03063. 

~omoomo 
We change the way 

the world thinks. 
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''And in conclusion, 
I'll only use 

my exceptional powers 
for the good of mankind!' 

"That's a vow all we Vector 3005s make. And it's not one 
we make I ightly. 

"After all , being the only product on the market with 
a Vector 3 terminal, a 5X" floppy, and a 5X" Winchester 
rigid disk drive that provides 5 megabytes of storage 
is quite a responsibility. It used to take 20 floppies to give 
you that kind of capacity. 

"Our powers don't stop there, however. Each 3005 also 
comes with a 32-bit error-correcting code - the first time 
sophisticated IBM-style technology has been available 
on a small business system. This lets us detect and correct 
errors, and almost completely eliminates data loss on 
disks due to dirt, wear, or damage. 

"All this makes us pretty awesome, all right. But there's 
more. When coupled with Vector's MEMORITE Ill and 
EXECUPLAN software packages, we give you a 30,000 
word dictionary, the ability to create your own phrase 
I ibrary, a teaching manual right on the screen, pass word 
security, plus a host of other word processing capabili­
ties as well as financial planning, forecasting and 
basic accounting. 

"And we're reliable. Our powers won't diminish, our abili ­
ties won't fade, and dedication to mankind won't weaken . 

" For more information and your nearest dealer, call 
Vector at 800-423-5857. In California, call 800-382-3367. 
Or write to them at 31364 Via Colinas, Westlake Village, 
CA 91362. 

"Thank you all for coming today. And I hope we'll have 
the chance to do business together in the future'. ' 

Y-m:::CTO=I 
VECTOR GRAPHIC INC. 

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 

CIRCLE NO. 72 ON INQUIRY CARD 
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Your eyes, ears and 



fingers will love it. 
It's our IBM 3101 ASCII display. 
It helps you avoid squinting, 

stretching and other contortions. 
The screen, for instance, tilts 

and swivels, so you don't have to. 
The characters are as crisp in 

the corners of the high resolution 
12" (diagonal) screen as in the 
center. 

You can move the keyboard, 
which has the sturdy feel, familiar 
look and comfortable touch of the 
IBM Selectric~ 

And you can even control the 

sound of the keys, from an asse~ 
ive CLICK to no click at all. 

In short, our IBM 3101 is 
compatible with human beings. 

It's equally at home with 
IBM and non-IBM comput.el! 
terns, and most remote com 
and time-sharing services. 

Live with it for 15 days. 
don't love it, send it back. ( 
in character and block r~'~a.­
rnodels.) 

Call 800-431-267 

The way we pui it all wgether is 



Custom Interfaces 
Unlike the competition, Axiom 

thrives on special interfaces. To start with, we 
have standard interfaces galore : Centronics 
parallel, RS232C, serial TIL, 20mA current loop, 
IEEE-488, Apple, TRS-80, PET, HP-85 ... and more. 
But we don't stop there. Our engineering 
department will work with you to design any 
custom interface you may need. With fast turn around. 
And you don't have to buy a huge quantity. As few 
as 10 per month will do. Which means you can have a 
dedicated printer for a simple one time engineering 
charge. We'll also paint it any color you wish, and put 
your name on it. 

Reliability 
IMP is rugged and simple. Just two stepping 

motors - one to advance paper and one for print head 
control. Direct linkage, so not much can go wrong. Our 
fan cooled mechanism is rated for100%dutycycle. While 
others can only print a couple of hundred continuous 
lines before the thermal switch cuts out, ours can do 
an incredible 100 million characters without stopping 
because our fan stabilizes print head temperature at 85°C. 
That's what we mean by rel iability 

Graphics 
Here's where we really shine. IMP can handle graphics in 

3 different resolutions to meet just about any requirement, with 
up to 512 dots across the paper. It can mix graphics and ASCII 
alphanumerics on a single line, 
which most printers can't do. And 
our graphics runs from any 
interface, with simple software 
control of the raster scan. 

Features 
IMP-2 is equipped with 

both friction and tractor feed, to 
provide 3-way forms handling, i.e., 
single sheet, roll paper and fan fold. 
Tractors are adjustable from 2-1/2 
to 9-1/2 inches. If you don't need 

WHYDOOEMs 
CHOOSE AXIOM'S IMP 

OVER OTHER 
IMPACT PAINTERS? 

the tractor feed, you can order IMP-1 and save $40. Using 
Quick Cancel Bi-Directional printing, IMP knocks out 80, 96 

or 132 columns of crisp hardcopy at a speed of 100 
characters per second. The 7 x 7 dot matrix has a standard 

96 ASCII character set, with special sets available. In 
addition to being distinctively styled, IMP is rugged, with 

heavy duty mechanisms, cartridge ribbon and single 
snap-out board for easy maintenance. 

Service 
Wherever you're located, Axiom is nearby, 

with distribution and service facilities throughout 
the USA and in 21 foreign countries. 

Low Cost 
Our IMP impact printers have features 

comparable to printers selling for thousands 
of dollars, but carry a low, low price tag with 
generous OEM quantity discounts available. 

IMP-1 (without tractor feed) 
$559 (unit price). 
IMP-2 (with adjustable tractors) 
$599 (unit price). 

For the whole story and name of 
your nearest Axiom distributor, phone or 
write today. 

AXIOM CORPORATION 

1014 Griswold Avenue 
San Fernando, CA 91340 

(213) 365-9521 • TWX: 910-496-1746 

Doto Processing 

CIRCLE NO. 74 ON INQUIRY CARD 

Science 
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MINICOMPUTERS 

Representative 
OEM micro-and 
minicomputers 

The staffs of Mini-Micro Systems 
and GML Information Services 

A survey of predominantly small, 
general-purpose systems for the 
hardware added-value market 

This survey of minicomputers and µcs actually 
focuses on processing units rather than on computers; 
on subsystems rather than systems. It examines basic 
hardware designed to be systematized by the purchas­
er and then resold-often to another reseller whose 
contribution will be software-intensive rather than 
hardware-intensive. It covers general-purpose prod­
ucts rather than application-specific systems. It in­
cludes both minicomputers and µcs, the former grow­
ing (in units) by about 14 percent annually, the latter at 
a more than 20 percent rate. 

The task of reducing to the space of a few pages 
nearly 1000 minicomputer and µc offerings from 125 

vendors compares in difficulty to performing brain 
surgery. Pursuing the metaphor, the consequences are 
nearly as great, and we expect that-our best efforts 
notwithstanding-some vendors will write us and 
complain that we gave them a headache. But, for now, 
it's your turn to learn how we performed this operation. 

Defining the OEM universe 

The µcs and minicomputers described in the tables 
are basic OEM "iron" products. They are intended 
primarily to be resold by the purchaser after adding 
value to them. Most of these products come from 
companies such as Digital Equipment Corp., Hewlett­
Packard Co., Data General Corp. and Microdata Corp., 
which originally supplied only minicomputer iron­
circuit boards and/or boxed processors-to systems 
builders like Basic Four, which in turn sold them to end 

MINl·MICRO SYSTEMS/May 1981 

users. Today, however, most former iron-only manufac­
turers have themselves become systems builders, and 
many early systems builders manufacture their own 
iron. For example, Microdata, once Basic Four's 
exclusive iron supplier, now produces its own end-user 
systems as well as iron, and Basic Four now produces 
its own iron. Products primarily intended for direct sale 
to end users are excluded from the tables. 

Motorola's VE RSArnodule Monoboard IJC features modular 
elements in a pre-wired chasses. 
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This survey of minicomputers and µcs 
actually focuses on processing units 
rather than on computers; on 
subsystems rather than systems. 

purchases,'' or "intended only for resale." Neither 
definition is correct. Almost all products are available 
with quantity discounts, and lower prices for products 
intended to be resold are called "wholesale" prices. The 
qualifying distinction of "OEM product" involves the 
requirement for "significant added value." Resale is 
closely related but secondary, and quantity discounting 
is related only peripherally. Thus OEM discounts can be 
and are received by resellers who add value to unit 
purchases, and end-users may be entitled to OEM 

discounts if they add significant hardware value, 
although usually only if they also purchase in quantity. 

Also excluded are µ,cs and minicomputers that, 
although intended for resale by value-added OEMS, are 
essentially "configured;" they are complete hardware 
packages for which the added value is in the form of 
software. Because nearly all computer vendors add or 
provide software, only products for which additional 
hardware must be provided are covered in the tables, 
and the additional hardware must be available from 
sources other than the original iron manufacturer. 

The term OEM product is often misinterpreted to 
mean "products available with discounts for quantity 

The tables include several products that are fre­
quently sold in units or small quantities and many that 
are offered to end-users as well as resellers. All, 
however, either require or are expected to be enhanced 
by significant added hardware value provided by the 
purchaser. 
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Fig. 1. There were 716 distinct minicomputers on the world market Fig. 2. Minicomputer introductions, which had fallen slightly in 
in December, 1980-81 more than were offered in 1979. 1978, and more noticeably in 1979, fe/113 percent in 1980. 

THE MARKET IMPACT OF µCS ON MINICOMPUTERS 

Introduction rates have been declin­
ing for "traditional" minicomputers, 
defined as sell ing for between 
$15,ooo and $75,000. According to 
GML Information Services, there were 
716 distinct minicomputers on the 
world market in December, 1980-81 
more than were offered at the same 
time in 1979 (Fig. 1 ). This 13 percent 
increase in the number of available 
models was lower than the 1979 
growth rate of 24 percent, which was, 
in turn, lower than the 1978 
introduction rate of 35 percent . 
Minicomputer introductions , which 
had fallen slightly in 1978 and more 
noticeably in 1979, fell 13 percent in 

140 

1980. As Fig. 2 shows, 10 fewer new 
minis were offered during 1980 than 
during 1979. 

The 121 minicomputers introduced 
during 1980 replaced 40 minis 
discontinued that year for a new-to­
discontinued ratio of three-to-one. 
The new-to-discontinued ratio for 
1979 was seven-to-one, and the 1978 
ratio was 15-to-one. 

The minicomputer industry seems 
to be following in the footsteps of the 
more mature large computer industry, 
which , after a similar evolution , 
settled at an a percent introduction 
rate and a one-to-one new-to­
discontinued ratio. 

Behind this decline is the improved 
price/performance ratio brought about 
by the new technology. Prices drop at 
the top end of performance, and 
low-priced machines increasingly 
compete for the higher performance 
slots occupied by larger machines. 
Thus, µcs are moving into the territory 
previously staked out by minis, just as 
minis displaced mainframes. 

Based on the apparent stabilization 
of mini-to-mainframe incursions, the 
impact of micros on minis should, over 
the next two years, result in a stable 
mini introduction rate of 1 oo new 
systems annually and a like number of 
discontinuances. 
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s~~~i!~~!!!~&N~!!M~: 
DT 80/3. tage of its additional video and editing ing for a versatile upgrade path for 

You get both 80- and 132-column features. Like double-high double- your teletypewriter-compatible ter-
formats, smooth scrolling, fixed tab- wide characters, split screen/regional minal, reach for our fully-featured 
bing, a detachable keyboard and an scrolling, and special graphics. Like DT 80/3. 
easy-reading non-glare screen to start variable field tabbing inserVdelete It won't let you down. 

Then to upgrade without scrap- line, backspace and c'lear to end For complete information or prod-
ping your software investment you get of line/screen. uct demonstration, write or call the 
the ability to emulate four of today's Plus you get high-end sophistication smarter terminal maker: Datamedia 
popular terminals: ADDS Regent 25, including software self-testing, a CRT Corporation, 7 401 Central Highway, 
Hazeltine 1420, Lear Siegler ADM3A, Saver, even an optional large screen. Pennsauken, New Jersey, 08109. 
and our own Datamedia 1521A. More ways, in fact, to customize (609)-665-5400 

With only minor application soft- data and text than we can list here. 

,------- ----------------1 
\ Tell me more Name I _ 

about the software- I D4TAM:DIA 

saving Title/Dept I llllllll IWl'ftftM • Company I 
., I O'tl/ ~ • Street I 

D Please send product I 
information Oty _________ State _____ I 

D Please have your rep-
resentat1ve cal I to ar Zip Telephone I From•L-•_._.._ 
range a demonstration I plan to buy ___ terminals this year I U. Ml .... Mliiil 

_______________ _ ________ _J terminal maker. 
CIRCLE NO. 75 ON INQUIRY CARD 
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TABLE OF GENERAL-PURPOSE MINICOMPUTER SUPPLIERS 

Memory (K bytes) Speed (nsec.) Price 

Notes 
Manufacturer Word size Cycle Register- 'I\' pica I 

Model (bits) Minimum Maximum time register add Basic system 

Alpha Micro 16 64 256 500 16,000 Dual-board; S-100; 
AM-100 price is for 64K 

Ampex 16 32 128 1200 3920 
12-C/M 

Analog Devices 16 64 128 1200 8990 
Macsym II 

Analo!:!ic 24 12 14 160 9500 12,500 Array processor 
AP-400 

I 
Bendix 20 9KW 16KW 2000 4000 Process control 
BDX-6200 systems; controls 

as many as 
512devices 

BDX-800 16 8 32 1000 2000 Core memory for 
aerospace 

applications 
BDX-900 16 8 64 3000 6000 Designed for 

aerospace 
applications 

BDX-9000 16 8 64 ' 1000 2000 Designed for process 
and test applications 

I• .~ 

Charles River Data 16 32 3800 5930 Based on LSl-11 
MF-11 

-
Computer Automation 
LSl-2/10 16 8 512 4120 1500 
LSl-2/20 16 8 512 2060 1900 
LSl-3/05 16 2 32 6250 825 
LSl-4/10 16 8 128 4000 520 
LSl-4/30 16 8 128 1600 1395 
LSl-4/90 16 64 128 1450 2040 
Megabyter 16 128 1000 2060 6950 
NM 4/95 16 128 256 600 8500 Recently introduced; 

features 2K-byte cache 
NM4/97 16 128 256 600 Recently introduced; 

features memory 
management 

Scout 4/04 16 3400 675 
Scout4/10S 16 1990 

Computer Hardware 
3230 16 32 256 1600 3600 18,000 50,000 

CSPI 
MAP-200 32 16 768 170 250 15,580 31,000 Array processor 
MAP-300 32 16 768 170 250 20,640 36,000 Array processor 

'"" I · 
Data General 
CS/20 16 64 10,945 
CS/30, Cl 16 128 840 15,500 
Eclipse S/200 16 32 512 800 19,300 n,550 
MBC/1 16 16 725 
MBC/2 16 8 8 1200 Recently introduced 
MBC/3 16 32 32 1700 Recently introduced 
MP/100 16 8 128 2400 1700 12,350 
MP/200 16 8 64 840 3700 13,900 
NOVA 1200 16 16 64 1200 1350 5100 43,750 
NOVA2/4 16 8 32 800 3500 42,150 
NOVA3/12 16 8 256 700 3600 
NOVA3/4 16 8 64 700 2600 42,350 
NOVA4/C •I 16 16 64 400 1600 2950 17,500 
NOVA800 16 16 128 800 
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Memory (K bytes) Speed (naec.) Price 

Notes 
Mllnufactww WOrdslze Cycle Register- 'fyplcsl 

Model (bits) Minimum Mui mum time register add Basic system 

Data ram 
Bulk Mini 16 32 256 9865 LSl-11-based; emulates 

DEC's RF-11 
fixed-head disk 

DsteMntersll 
Intercept Jr. 12 1 1 8000 281 UsesPDP-8 

instruction set 
Intercept II 12 4 32 1142 

-
Dlgico 
Ml6E 16 8 64 1000 2000 3300 15,360 System price includes 

32K, floppy, CRT 

Dlgltal Equipment 
LSl-11/2 16 SK 64 380 900 2290 Recently introduced 
LSl-11/23 16 64 256 290 1700 3000 24,400 
PDP-SA/205 12 16KW 32KW 1500 7800 4200 
PDP-BA/425 12 16KW 128KW 1500 7800 5600 
PDP-BA/625 12 16KW 128KW 1400 7800 6450 
PDP-11/04 16 16 64 725 3170 4600 17,000 
PDP-11T03L 16 32 64 500 3500 4400 19,350 
PDP-11V03L 16 32 64 500 3500 3900 11,350 

ECO-Computer 
S/7700 16 48 2000 250 5500 7554 21 ,000 

·-I 

Elblt 
Anatl 32 256 4000 500 35,000 
Anat Ill 32 512 4000 500 43,000 
AnatV 32 1000 4000 500 63,000 

Electronic 
Association 
Pacer 16 16 64 1000 2000 15,200 

Ferranti 
Argus700E 16 32 128 670 3300 5655 300K instructions/sec. 
Argus700F 16 32 512 270 900 5460 570K instructions/sec. 
Argus700G 16 32 512 270 900 11,700 2.2M instructions/sec. 

Floating Point 
Systems 
FPS-100 38 64KW 250 16,728 Arithmetic processor 

Fujitsu 
FacomR 16 8 64 1500 6000 
PFL-16A 16 8 3000 1600 

GEC Computers 
GEC4062 16 64 1000 800 2300 10,000 
GEC4080 16 64 256 550 1200 

General Automation 
GA-16/110 16 8 128 2100 20,000 790 
GA-16/220 16 8 I• 2100 20,000 1020 
GA-16/330 16 64 128 780 20,000 3750 
GA-16/460 16 64 512 500 1200 11,000 35,900 

General Robotics 
Gemini 16 64 512 3500 9500 
GRC ll/X3 16 160 3800 4450 
Hercules 16 64 380 3500 4250 30 ,000 

GAi Computer 
99/10 16 32 64 3520 5115 
99/30 16 32 64 3520 5505 
99/40 16 32 64 3520 6170 
99/50 16 32 64 3520 6410 
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Memory (K bytes) Speed (nsec:.) Price 

Notes 
Manufacturer Word size Cycle Register- ~plcal 

Model (bits) Minimum Maximum time register add Bale system 

Harris 
Slash 6 24 48 768 300 600 17,900 60,050 

Heath 
WH11A 16 32 6289 Uses LSl·11 

-
Hewlett-Packard 
2100A 16 8 64 980 1900 11,000 
2105A 16 4 64 650 1900 4150 
2108A 16 4 512 650 1330 5300 
2108K 24 4 512 325 1475 
2109B 16 4 512 650 1330 5850 
2112A 16 4 1000 650 1900 6200 
2113B 16 4 1000 650 1330 6850 
HITAC E-800 32 256 2000 440 

Honeywell 
DPS6/23 16 32 128 500 3500 4800 18,110 

IBM 
System/1 16 16 256 660 2650 4800 Basic price covers 

processor and 16K only 

Intel 
SBC86/12 16 256 1000 5000 2140 

Keronix 
IDS-16 16 4 1000 800 3950 DG-compatible 

Megadata 
MC77 12 4KW 8KW 31,000 

Microdata 
32/5 16 8 256 135 470 10,980 

Mini-Computer 
Systems 
MICOS 100 16 64 64 750 7300 28,600 

Mitsubishi 
MELCOM 70/20 16 16 64 500 1300 
MELCOM 70/25 16 16 128 500 1300 
MELCOM 70/35 16 32 256 500 1100 

Modular Computer 
Classic 781 O 16 64 128 600 2700 7500 23,000 

_ , 

Motorola 
VERSAmodule 16 16 64 3000 Recently introduced ; 

uses M-68000 up; 
price is for 64K 

National 
Semiconductor 
IMP-16L 16 64 128 7000 8400 675 Features 2K bytes 

of cache 

Nippon Electric 
NEC MS/10 16 64 128 700 3100 
NEC 3200/70 16 16 128 850 1700 20,530 Price includes 

ASR-33 Teletype 

Nixdorf Computer 
280 16 48 64 1200 19,970 22,214 
380 16 48 64 1200 13,228 37,616 
480 16 64 1200 19,968 44,356 

Onyx 
c 8002 16 128 512 250 1000 16,000 Software available 

includes UNIX and 
CPM; IBM 2780/3780 

emulation 
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Memory (K bytes) Speed (nsec.) Price 

Notes 
Manufacturer Word size Cycle Register- Typical 

Model (bits) Minimum Maximum time register add Basic system 

Perkin-Elmer 
Sixteen 10 16 16 64 660 1000 4800 11 ,200 
Sixteen 20 16 32 256 850 850 9900 26,675 
Sixteen 30 16 32 256 660 750 11 ,500 12,500 
7/32 32 16 1000 750 3250 12,900 49,950 

Plessey Microsystems 
Miproc 16 16 8 128 250 13,750 price is for 16K 

with program loader 
and OMA interface 

PM-1150/RP 16 32 256 19,500 
~ 

Point4 Data 
Point4 16 32 128 400 8300 

Prime Computer 
150 32 256 1000 1000 49,000 Discounts to 40 

percent for OEMs 

RDA 
RD-11A 16 64 512 3800 4295 

Rolm 
1603A 16 32 64 1200 13,000 Militarized Nova 
1650 16 32 128 1000 1050 12,750 Does not include 

control panel 

SCI Systems 
Mercury 3 16 256 512 800 8500 Nov a -compatible 

SEMS 
Mitra 115 16 32 64 600 1750 8500 17,500 
Solar 16-04 16 32 128 700 5500 3465 15,500 
Solar 16-40 16 64 512 700 2300 6500 65,600 

Siemens 
300/R10 16 16 64 450 2900 

Sperry Univac 
V72 16 16 512 660 11,850 
V73 16 16 512 330 1320 15,350 71 ,600 
v 77-200 16 16 64 660 1320 5350 13,900 
V??-400 16 16 2000 660 2640 10, 100 46,700 

Systems 
$15,000 in 40 = 

32/27 32 256 1600 600 25,000 unit Quanti,ties 

Teledyne Systems 
TDY-528 16 16 64 4200 5700 1895 

Telefunken 
AEG 80-20/2 16 32 64 650 2800 10,290 20,360 
AEG 80-20/4 16 32 128 650 2700 14,420 31,445 

Texas Instruments 
9608 16 128 128 3500 6130 Process control system 

with RT clock, TTY 
interface, OMA, 

control panel 
990/4 16 64 64 3000 7700 575 Single-board 9900 
990/10 16 16 2000 825 3650 14,675 System price includes 

64K bytes 

Western Digital 
Pascal Engine 16 64 

I 
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With LSI 11/PDP 11 Software 
Compatible Disc/Tape Con· 
trollers Offering Single 
Board Low Power µP Based 
Design and Low Cost ... 
Plus Many Other Good Reasons! 

The reasons start with DI LOG'S (Distributed Logic 
Carp's.) full time engineering and design staff. Not 
outside suppliers. That means when you contact DILOG 
for product selection or after sale service, you 'll get " first 
hand" assistance ... along with years of experience 
manufacturing µP based controllers that interface with 
DEC11 CPUs. 

The intelligent products you 'l l discuss all utilize 
common proprietary architecture and DILOG automated 
design techniques-products with exceptional reliability 
and cost efficiency ... mostly available from stock. And 

when you plug a DILOG con­
troller into your DEC CPU it's 
ready-to-run because it's fully 
operating system software 
compatible. 

These high performance 
data storage interface products also feature• minimum 
bus/space requirements• up to 60% less power• 10 to 
50% lower cost • automatic self-test ... and numerous 
other features for easy system integration. 

Consult the DI LOG/disc-tape compatibility table for 
your needs. Then ask for detailed data on existing, or 
future products from DILOG ... #1 in single board DEC 11 
compatible disc/tape controllers. 

Distributed Logic Corp., 12800-G Garden Grove Blvd., 
Garden Grove, CA 92643, Phone: (714) 534-8950 • 
TELEX: 681 399 DILOG GGVE 

DISC/TAPE DRIVE MANUFACTURER COMPATIBILITY CHART 
MAGNETIC TAPE 

Y2" REEL-TO-REEL 
STD. & STREAMER 

AMPEX 
CIPHER 
CONTROL DATA 
DIGl·DATA 
KENNEDY 
MICRODATA 
PERT EC 
TANDBERG DATA (IDT) 
WANGCO 
TDX 

"Trademark Digital Equipment Corp. 

2315/5440/RKOS 
CARTRIDGE CLASS 

AMPEX 
CAELUS 
CENTURY DATA 
CONTROL DATA 
DEC 
DIAB LO 
IOMEC 
MICRODATA 
PERTEC 
WANGCO 
WESTERN DYNEX 
ORI 

CMD 
CARTRIDGE MODULE 

AMPEX 
CONTROL DATA 

DISC 

SMD 
STORAGE MODULE 

AMPEX 
CENTURY DATA 
CONTROL DATA 
BALL COMPUTER 
MITSUBISHI 

WINCHESTER 
5Y4 ",8" 0R14" 

BASF 
CONTROL DATA 
FUJITSU 
KENNEDY 
MEMOREX 
PRIAM 
SHUGART 
SEAGATE 
QUANTUM 
IMI 

CIRCLE NO. 76 ON INQUIRY CARD 



The term OEM product is often 
misinterpreted to mean 'products 
available with discounts for quantity 
purchase,' or 'intended only for 
resale. ' Neither definition is correct. 

We did not distinguish between µcs and minicomput­
ers in the strict sense-i.e., µcs use processors 
implemented in one or a few chips; minicomputers are 
all other computers smaller than mainframes­
preferring instead to lump together all computers with 
word lengths larger than a byte and no larger than four 
bytes. 

We arbitrarily selected price cutoffs of $20,000 for a 
minicomputer "basic system" (processor; minimum 
memory and 1/0; cabinet, bus and connectors; and 
power supply) and $40,000 for a "typical system" 
(usually more memory and some peripherals). The 
definition of basic system was relaxed to include 
"unboxed" single-board µcs because it is in that form 
that they are of greatest interest to systems integra­
tors. 

Applying these criteria to GML Information Services' 
extensive computer data bases of minicomputers and 
µcs, we generated a printout of nearly 400 products 
from just under half as many manufacturers before we 
eliminated end-user systems. We trimmed further by 

deleting all "pure" end-user computers and most with 
minimum memories greater than 32K bytes. The 
memory restriction was made on the assumption that 
larger memories indicated insufficient potential for 
added hardware value, particularly because memory 
usually represents the largest variable cost element in a 
basic (or board-level) computer. We did, however, 
permit larger minimum memories when word size was 
greater than 16 bits, when the basic price hovered 
around $15,000, or when we felt that the system was of 
special interest. 

Special cases required individual judgment calls, but 
in each we tried to lean on the side of the angels. The 
product lines of several companies, notably DEC, DG and 
H-P, were too extensive to permit a listing of each 
model and submode!. Consequently, we selected only 
those we felt most representative of their class. 
Conversely, we occasionally stretched our require­
ments to include products from companies that would 
otherwise have been left out entirely, or that were 
representative of a series (e.g., DG's Eclipse). 

We deleted products available but not actively 
marketed in the u.s. (e.g., Hitachi HITAC), but went 
out of our way to include some that, while rarely seen, 
are of special interest (like the Bendix line of aerospace 
computers) . 

Doubtless, some products that should have been 
represented were not. Products have a way of being 
announced after deadlines have passed. • 

peripheTals. Weighing onlv 80 pounds and requiring onlv 101/t" of tohle top or roclt 
,,,,,. M /olloWlng beneftts: 
MAXIMUM PERFORMANCE AND CAPACITY 
• 8 9M bytes of formatted Winchester disk storage plus 1 2M bytes of usable floppy disk storage 
• F1111 data transfer of t27K ..,._/ MC {o, Winchester and 63K bytes: sec for floppy 

INDUSTRY COMPATIBILITV 
• Aulomatic. recognition of DEC RXOl. RX02 and IBM diskene formats 
• Increases performance of DEC's RT-11 and RSX- llM operMlng systems 
• Emulates DEC RX02 Roppy diSl< sy,1em 

CONVENIENT "MINUTE-PER-MEGABYTE" BACKUP 
• OnJy 40 eeconda required for WmC"hester backup onto 1 2M byte floppy diskette 
• Standard RT-11, RSX· 1 lM, and SMS uhhty software supports parttal or se~dive file backup and load operatiOns 

UNSURPASSED RELIABILITY 
• Modular consb'Uctlon and minimal parts count ensure long MTBF and short MTIR. 
• Offtlne system and drive lest 
• On boerd ... te9I verifies correct Alnchester conttoller and disk operahon 
• CRTbued ~~ease system test and fauh isolation 
• Aae...elc bootllllrllp tests CPU. memory and Q·bus operation before sohware loading 

CIR CLE NO. 140 ON INQUIRY CARD 
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ffi!AJO©~@©@ffi!AJ ~lliJU~~ 
Design 

Courses 

Hardware, software, systems 
design. You can now learn 
about all aspects of 
microcomputers through 
EDN's exclusive design 
courses. 

New 1980 Microcomputer Systems Reference(394 pages) ................... . ... $7.00 
Features: EDN's 5-chapter "Microcomputer Operating Systems Selection 
Guide and Directory", µP Directory, µC Support Chip Directory, µC Board 
Directory 

New Designer's Guide to Testing and Troubleshooting µP-Based 
Products (28 pages) ..................................................... $5.00 

Software Systems Design Course ........................................... $6.00 
(a step-by-step tutorial for a 16-bit µC disc operating system. 6 chapters) 

1978 Microcomputer Systems Reference (420 pages) ... . ....................... $5.00 
Features: EDN's 7-chapter "Software Systems Design Course" (a step-by-
step tutorial for an 8-bit µC disc operating system) 

Microcomputer Design Course (11chapters,83 pages) .......................... $6.00 

EON Software Design Course (90 pages) ...................................... $6.00 

(Add $2.00 to each of the above for Canada) (Add $2.00 to each of the above for non-USA surface mail $4.00 
Air mail) 

BUY IN COMBINATION AND SAVE EVEN MORE 
• Any two items- Deduct $1.00 • Any three items -Deduct $2.00 • Any four items- Deduct $3.00 

NOTE: Prices Effective May 1, 1981 

Payment must be included with your order. Make checks payable to: EON Reprints 

'-----------------, Send to: µC Reprints/EON Magazine/221 Columbus Ave./Boston, MA 02116 MMs 
5181 

I 
Please send: __ copies Designer's Guide .................................... $5.00 I 

__ copies 1980µCSystems Reference ............................ $7.00 
__ copies Software Systems Design Course ....................... $6.00 I 

I __ copies 1978µCSystems Reference ............................ $5.00 
__ copies µC Design Course .................................... $6.00 

1 I 
__ copies EON Software Design Course .......................... $6.00 

Total$ (Canada add $2.00 each item. Add $2.00 to each of the above for non-USA, $4.00 Air mail) 

I Name Title I 
Company I I Address. ________________________________ _ 

City State Zip Code I I Check or money order must accompany each order. No COO. MA residents add 5% Sales Tax. 3066_30 ·-----------------· 148 MINI-MICRO SYSTEMS/May 1981 



Jefferson's Minigard™ 
protects your sophisticated 

~) 

~·· ' .•• ~ ,. 

computer systems, POS terminals, word processors and other 
electronic equipment from brownout, over-voltage, transients, com­
mon mode noise, transverse mode noise and the Minigard™ is 
also current limiting. Minigard™ can eliminate the need for a 
dedicated line. Various sizes up to 11 KVA. 

JEFFERSON® ELECTRIC 
a division of Litlon Industrias 

Jefferson's Electrogard'rM 
provides a wide input range 
along with tight regulation 
and the ability of output 
voltage adjustment. The 
Electrogard ™has the capa­
bility of withstanding high 
inrusl'l currents without total 
voltage collapse which is 
needed to start your equip­
ment. The Electrogard™ 
comes in sizes up to 10 KV A. 

rn 
Litton 

840 25th Avenue, Bellwood, Illinois 60104 
(312) 626-7700 •Toll Free: (SOO) 323-3293 

CIRCLE NO. 77 ON INQUIRY CARD 
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··11 your database system 
is so terrific. 

why doesn\ the world 
beat a path to your door?·· 

It is. 
And the way is paved by the 
MOBS product line: database 
management systems second 
to none. 
None. 
The reasons are as plentiful as 
our product features. Such as the 
most important of all: increased 
productivity - thanks to the 
successful management of 
peopleware, hardware and 
software. 
With MOBS database systems, 
you tailor the software to fit the 
organization easily: because our 
system is the most flexible 
around, offering speed; low cost 

going in; fast startup; less 
programmer time ... plus you can 
use it on a variety of hardware 
configurations using an even 
more extensive variety of 
languages. 
(One example: with MOBS you 
can transform a programming 
language from an ordinary file 
management system into a full 
fledged database system without 
missing a beat.) 
So, please take our invitation and 
give us a call, write or TWX. 
Instead of beating the bushes, 
beat the path ... to success. 

MDBS: We manage success. 
Micro Data Base Systems, lnc./Box 248/Lafayette, IN 47902 

(317) 448-1616/TWX 810 3421881 
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SOFTWARE 

DBMS 
challenges 

file management 
ROY SCHULTE, Data General Corp. 

Users with complex applications 
will benefit from DBMS 

With the introduction of data lrase-management 
software designed specifically for superminis, large 
commercial users of distributed data-processing net­
works are looking for the first time at DBMS products as 
a long-term approach to meeting their information­
management needs. In addition, small- to medium-sized 
commercial users are pondering the advantages and 
disadvantages of DBMS versus traditional file­
management methods for their smaller and less com­
plex needs. 

A comparison of the manpower required to develop 
and maintain software under DBMS with that required 
under file-management software is vital to an under­
standing of the cost and usefulness of the two methods. 
Such a comparison will enable users to quantify their 
data-processing costs over an application's useful life. 

Depending on corporate structure and the nature of 
information-management needs, a comparison will 
reveal the scope and cost of the development cycles, 
and should lead to selecting the more cost-effective 
method. 

But before developing the step-by-step comparison, 
some conclusions are provided: 

A DBMS reduces data redundancy, provides a consis­
tent organization-wide view of data, provides greater 
control over application development, increases pro­
gramming productivity and, most importantly, reduces 
maintenance costs over the life of a system. These 
advantages benefit users who have highly complex 
applications, but the benefits do not necessarily apply 
to organizations with relatively stable and simple data 
bases. Because program maintenance is usually very 

Fig. 1. Life-cycle costing for typical applications. DBMS reduces cost of maintaining application software, which is 55 percent of total 
life-cycle application system expense. 
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The cost of system software-DBMS or 
file-management-is miniscule 
compared to the cost of developing 
and maintaining applications. 

important, there are often substantial financial benefits 
in choosing the data base method over traditional file 
management. 

Where the costs lie 

The costs of developing and maintaining application 
software represent the bulk of system cost over the life 
of an application-if a commercial user uses a life-cycle­
costing (LCC) approach and determines all costs. The 
hardware component is relatively small and simple to 
determine because some traditional LCC items, such as 
installation, which is generally free, can be omitted, 
and others that are usually hard to quantify-such as 
the cost of spares-are immediately quantifiable under 
maintenance contracts. Also, minicomputers are usual­
ly purchased outright, rather than leased, which 
simplifies return-on-investment calculations. But com­
plete software costs may surprise users just beginning 
to develop their applications. 

Fig. 1 shows that for a typical hypothetical applica­
tion, the cost of system software-DBMS or file­
management-is miniscule compared to the cost of 
developing and maintaining applications. Application 
software may cost more than five times as much as 
hardware, and software maintenance alone may cost 
twice as much as application-software development. 
(For simplicity, this analysis ignores costs such as floor 
space, special environmental requirements and sup­
plies.) 

The most important point is that 55 percent of the 
total life-cycle cost in this example is in maintaining 
application-software code, and it is here that cost 
savings will have the most benefit. Hardware accounts 
for only 16 percent of total cost. As hardware costs 
continue to decline, cost savings for hardware will be 
even less significant to the total. Software development 
accounts for 28 percent of total costs. Cost savings in 
application development have some impact on iife-cycle 
cost but less impact than do maintenance costs. 

Comparing the cycles 

Application software development costs under DBMS 
may be lower than related costs with file-management 
methods that provide only some DBMS capabilities, 
particularly where data relationships are complex and 
DBMS capabilities are needed. Comparisons can be 
made by separating the application software develop­
ment cycle into five stages. An analysis of total system 
complexity as it affects each stage will yield a 
bottom-line figure. The five stages are: identifying user 
needs, system analysis and data-base or file design, 
data-base definition (for DBMS applications), program 
coding and program testing. 
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These stages may occur at different times and involve 
different tasks in each method, or may be absent. But 
comparing the two methods stage-by-stage results in a 
clearer understanding of similarities, differences, capa­
bilities and total costs. 

User needs. The first stage-identifying user 
needs-is generally shorter and, therefore, less costly 
with file management because usually only near-term 
user information needs are considered. Typical tasks 
include specifying report formats and establishing data 
fields. In-depth planning seldom occurs in file­
management application development, a task that 
would help to provide a longer view of a user's needs 
and business organization. 

A user's business functions are usually studied on a 
more fundamental level when a DBMS is being imple­
mented. A conceptual data model is built to reflect the 
structure of an entire organization, implying a long­
term horizon. Queries and report formats can be 
determined or modified later. The design stage with a 
DBMS is often longer because more thorough design 
considerations are required. 

Systems analysis. During the systems-analysis 
stage, an analyst selects either the data-base or the 
file-management method. He must consider whether: 

• The user's company is willing to make its data base 
an organization-wide resource. This is a big step, which 
some firms choose not to take. DBMS software is 
designed to tie multiple users into common data bases. 
File-management software typically supports applica­
tions with dedicated data files. 

• The user wants to minimize use of extract, 
sort/merge and report programs, and to maximize 
on-line access to data. If so, DBMS with the query 
facility is the method of choice. There will generally be 
fewer application programs under the DBMS approach 
and more under the file-management approach. Also, 
application programs will often have fewer job steps 
under the DBMS approach and more under the file­
management approach. 

Beyond these considerations, physical data-base 
design must reflect the intrinsic data relationship in the 
original conceptual design. Data-base design is more 
application-generalized and flexible, but often more 
complex than file design. 

With file-management software, expansion is limited 
to adding new files. DBMS software enables the addition 
of new data fields and logical interrelationships to 
existing data bases at any time during the life of the 
application data base. File design is usually fixed and 
straightforward, but several iterations of data-base 
design may be necessary. 

Performance depends almost entirely on file or 
data-base design. With either method, programs can 
run many times faster if data base or file design is 
efficient. With either method, an application program 
that runs like a finely tuned sports car on a small test 
sample in the laboratory could turn into a resource­
grabbing, system-stalling "garbage truck" in a user's 
environment. 
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Our IS/1 UNIX system is added to DEC's 
VMS operating system. That means you can 
run all of your VAX software and still realize 
the full benefits of an authorized UNIX 
system. So you get more out of your DEC. 
Managers get more out of a DEC without 
shuffling programmers. 
Our exclusive IS/1 UNIX Workbench is the 
most sophisticated program development 
tool available for the VAX/VMS system. It 
provides advanced file manipulation and 
command capabilities that cut program 
development time. 

DBMS 
DECnet 
COBOL 

BLISS 
FORTRAN 

BASIC 

Our two dimensional CRT editor makes 
it easy to edit complex programs. And audit 
trail capabilities help you keep track of 
changes, compare past versions and make 
program revisions easily. Remote job entry 
allows you to develop programs for IBM 
mainframes in FORTRAN or COBOL. 
You hold all the cards. 
You get proven, documented and supported 
software packages, including electronic 
mail and word processing . And all of our 
software systems run on DEC 
systems you already 

have. We also supply turnkey systems. 
IS/1 systems run as native operating 

systems on your PDP-11/?0's or PDP-11/ 
44's. IS/1 UNIX system is licensed under 
authority of Western Electric. So you know 
it's the real thing. 

Get more out of your DEC. Call Rich 
Rogoff at (213) 450-8363. 

1212 Seventh St .. Santa Monica, CA 90401 

INTERACTIVE 
SYSTEMS CORPORATION 

UNIX 
Workbench 
secs 
MAKE 
I Ned 
INword 
IN mail 
Remote Job Entry 
CCompiler 
Subroutine Library 
Communications 

rUNIX 
Stacks The DEC 
In Your Favor. 
UNIX 1s a trademark of Be~ Laboratones 
DEC. VAX and VMS are trademarks of Dig1ta! Equipment Corp CIRCLE NO. 79 ON INQUIRY CARD 



The data base administrator is 
concerned with a data base that many 
users will employ for many tasks, while 
a system analyst designing a file is 
typically concerned with one user and 
one task. 

System analysts typically design files, but a DBMS 
usually requires a data-base administrator (DBA) work­
ing with analysts to decide usage and access issues with 
a data base. During application design, the DBA must 
accommodate a user's sense of data field relationships. 
The DBA is concerned with a data base that many users 
employ for many tasks, while a system analyst 
designing a file is typically concerned with one user and 
one task. 

The complexity of the DBA's task depends solely on 
an application's complexity. But, as the complexity of 
relationships between data items rises, DBMS­
supported data structures become far more powerful 
and easier to use than the techniques used with 
file-management methods. 

Defining data base. At stage three-defining the 
data base-the philosophies of the two methods present 
an additional task in implementing DBMS, but it isn't 
expensive. An interactive, menu-driven data-definition 
capability, such as that supported by DG's DG/DBMS­
(Fig. 2) lets users configure needed data bases quickly. 
It leads the DBA at a CRT terminal through the on-line 
definition of schemas and subschemas, records and set 
types, security options and other system parameters. 
It also automatically allocates system storage space and 
generates documentation. The equivalent function with 
file-management software would be handled within the 
source code of each application program. 

Program coding. At stage four-program coding­
the data-base method nearly always saves program­
ming time. This saving is enhanced if the data-base 
commands (the data-manipulation language) are inte­
grated with a widely used business language, such as 
COBOL. A sample command written for DG/DBMS is: 

OBTAIN this-customer-address WITHIN all­
customers'-records USING this-customer's-name. 

When choosing between DBMS and file-management 
software to do similar tasks , users should remember 
that the algorithms (in the application program code) 
for locating and updating data in a data base will often 
be simpler and require fewer lines of source code than 
the corresponding algorithms for updating data in a 
file. 

Programmers face different tasks with a DBMS. A 
data-description language is used to describe the 
schema and subschemas, allowing common data defini­
tions throughout an organization-rarely the case with 
file-management software. 

If an organization needs the more powerful and 
sophisticated data-management features, a data-base 
system provides them inexpensively. If not, data-base 
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software saves nothing. These capabilities include: 
multi-user transaction control, automatic logging, easi­
er restart and easier file synchronization. 

Data integrity is a prime concern with either 
method. Multiple users working on-line inherently 
impose the risk of concurrent or conflicting updates. 

A DBMS addresses this situation in a comprehensive 
and virtually transparent way. DG/DBMS, for example, 
includes a full set of transaction-control facilities that 
solve this problem. Internal procedures stop one user's 
transaction update from overlaying another's, and 
prevent deadlocks that could otherwise result from 
multiple update requests on identical resources. 

Internal procedures store before-and-after images of 
the data-base for protection against software and 
hardware failures. If a transaction is interrupted before 
all the data fields that should be affected have been 
changed, DG/DBMS automatically "rolls back" the at­
tempted transaction, returning the data base to 
pre-attempt status. 

INFOS Query 

INFOS 
database 

Data management 

Fig. 2. Data General's data-management systems-INFOS II and 
DG/DBM$-each has an interactive query program, Query and 
DGIDBMS IQ. 

An optional after-image log of all updates may also be 
used to rebuild the data base in the event of a major 
software or hardware crash. Without such facilities, 
data can be lost or difficult to recover, and restart can 
depend on determining exactly where the transaction 
was interrupted. These kinds of facilities are not 
generally available with file-management software. 

Program testing. The efforts and costs of the 
program testing stage depend on an application's 
complexity. If application files are very simple, testing 
will be less costly than with the more complex data 
bases. The bottom line is that if a user attempts to 
provide data base-like capabilities with file manage­
ment software, sophisticated user-written routines are 
necessary-even when files are compatible and a 
computer's operating system is powerful enough to 
accommodate these routines. Testing application pro­
grams that access a data base can be faster in some 
cases, because more logical errors can be detected 
during compilation rather than execution. 

MINI-MICRO SYSTEMS/May 1981 



An offer to Independent Sales Organizations and Computer Systems Houses: 

Zilog presents 
Z.NET Computer 
Systems for business 
and office applications. 

Zilog Systems, a strategic member of Exxon Computer Systems, 
presents Z-NET Computer Systems, including intelligent work 
stations, shared data stations, peripherals, and complete 
software. Applications include general accounting, word proc­
essing, financial modeling and local communications. Start 

1 with a low-cost stand alone unit. System growth will match the 
growth of your business as you upgrade and expand to a full Z-NET multi-user 

distributed data processing network. 

Take advantage of Zilog's 
Z·NET growth . , 
opportunities! 
Zilog is delivering 
quantity orders now, 
and if you're a 
distributor, OEM or 
dealer, we have a comprehensive program of interest to you, 

including service. training, advertising support, and quantity discounts. If you've been looking 
for a computer vendor with products that bring data processing, word processing, 

and local communications into the office, Zilog is the right choice. 

Call Zilog now! 
To have a Zilog representative contact you, 
call Mona Osborne at (408) 446-4666, ext. 5502, 

or write describing your computer 
requirements to M. Osborne, Zilog 
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Systems, Inc., 10411 Bubb Road, 
Cupertino, CA 95014. 

We'll grow on you. 

Zilog_ 
E~~oN COMPUTER 
I~ SYSTEMS 

1.55 



GET THE 
SOFTWARE THAT'S 

GOING PLACES. 
THE UCSD p-SYSTEM:M 
You want a copy of the exciting software system that's 
going places. Professionals everywhere are using the 
UCSD p-System. Now, you can have it. T he UCSD 
p-System offers: a complete software development system, 
your choice of languages, and a portable system that 
runs on your microcomputer today and tomorrow. Send in 
the coupon below and join the pros today. Phone orders 
accepted with Visa or Master Card. r--------------, 

I 
Yes, I want the software system that's going places- I 
the UCSD p-System. Here's my order: 

I UCSD p-System* (Version IV.0) including documentation: I 
I D with UCSD Pascal™ Compiler. . ... $500.00 I 

D with FORTRAN -77 Compiler. ....... $500.00 
I D with UCSD Pascal and FORTRAN-77. $750.00 I 
I D BASIC Compiler Add-On. . . . ........ $150.00 I 

D Assemblers Package (cross-assemblers) 
I for Z-80, 6502, 6800, 6809, I 

8080, 9900, ZS, PDP-11™/ 
I LSI-11™ .......................... $250.00 I 
I D Complete UCSD p-System WITH UCSD Pascal I 

Documentation Set. . . . . ........ $50.00 
I D Send me more information (general) I 
I D Send distributor information I 

D Send information on the availability of systems for the 

l ___ ~s~~~~s~~~~j~~y~~~E~~~~~~-------------1 
I My system has: (check only one) I 

D CP/ M® Version l.4 
I D CP/ M Version Il.O with 128-byte sectors I 
I D 8080 or Z80 processor without CP/ M (requiring some I 

assembly language programming) 
I D 6502 processor (requiring some assembly language pro- I 
I gramming) I 
I 

D PDP-11 with D RXOl D RX02 (check one) I 
D LSI-11 with D RXOl D RX02 (check one) 

I NOTE: (pertain ing to two items above) For avai labilit y of RK05 and RLOl di sk I 
drivers, contact SofTech Microsystems. 

I *System requires 48K contiguous RAM. Software is I 
I 

shipped on 8-inch floppy disks, and can be transferred I 
to other formats. 

-cf ch~k~~;~~;~~<l;~~ci~~<l---o-shi;c:O~D~---
IU.S. orders only) 

Calif. and Mass. residents must add applicable sales tax. For 
foreign shipping charges, contact SofTech Microsystems. 

Ship to: _________________ _ 

Address: ________________ _ 

City : ___________ State: _____ _ 
Zip: _______ Phone: _________ _ 

Allow six weeks for delivery. 

~(Q)~~~D=O 
mlCROSYSTems 
R SUBSIOIRRY OF SOFTECH 

SofTech Microsystems, Inc. 
9494 Black Mountain Road 

San Diego, CA 92126 
Ph: 714/ 578-6105 

TWX: 910-335-1594 
IUCSD p·System and UCSD Pascal are trademarks of the Rei;:ents of the 
University of California. CP/ M is a registered trademark of Digital Research 

L
Corporation. LSI-II and PDP-I I are trademarks of Digital Equipment Corporation.) 

1 
______________ ..... 
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The algorithms in the application 
program code for locating and 
updating data in a data base will often 
be simpler and require fewer lines of 
source code than in a file. 

Program maintenance can be viewed as a sixth stage 
of development-or, because it accounts for 55 percent 
of total costs-as the major cost consideration. 

The greatest difference in cost and effort between 
the two methods can appear in program maintenance . 
The maintenance costs for an application using data­
base software are generally lower for complex or 
rapidly changing organizations. Maintenance accounts 
for about twice the cost of all five stages of system 
development combined. Thus, program maintenance 
savings are critical. 

For most organizations, these savings will be the 
determining factor between the data base and file ­
management methods. File-management software will 
cost less only if the application is not expected to 
change much or if the application is simple in the first 
place. 

A data base's data independence pays off when a user 
adds new programs to use existing data or modifies old 
programs to use expanded data. It also pays off when 
the data base must be redesigned or new types of 
information are added to it . Existing programs need 
not be changed with a DBMS, but many programs may 
require costly modification with the file-management 
m~~- • 

Roy Schulte is marketing manager for 
file and data base management soft­
ware , Data General Corp., Westboro , 
Mass . 

NEXT MONTH IN MMS 
The June issue of Mini-Micro Systems will offer a 

wide variety of feature articles, anchored by a major 
survey of small-business systems . The main article, 
including extensive tables and trend information, 
will be done by Contributing Editor Malcolm Stiefel, 
who cautions that he's applying some qualifications 
in order to make the list only moderately Herculean 
in scope. To qualify, the systems must accommodate 
more than one user, offer a minimum main memory 
of 24K bytes and sell for $50,000 or less, and field 
service must be offered by the vendor or a third 
party. 

Other articles will focus on: 
• Communications security - the first of a two­

part primer on security for both voice and data 
communications. 

• More on coaxial cable and local data networks. 
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New, from the 
makers of D MAX/16™ 

The single-board, 
16-line ABLE DH/DM™ 
that enhances 
any UNIBUS 
system with 
DH-performance 
at DZ-prices. 

Two years ago, we broke new ground with our 
DMAX/16'" , the original alternative to the DEC 
DHll. DMAX cut the space requirements from 
nine slots to three and became an immediate 
worldwide success. Now we've come up 
with something even better. This time it's 
ABLE DH/DM '" , an alternative that 
achieves the optimum cluster size -16.L..~~:::::::::::=:::=:Z:::= 
lines with modem control on a single 
board. You can compare price , or you can 
compare throughput. Either way, ABLE DH/DM'" 
beats everything in its class. No one else comes close. 

The ABLE DH/DM'" is today's answer to VAX 
system needs for DMA communications multi­
plexing and serves all standard UNIBUS systems 
equally well. Each 16-line ABLE DH/DM '" installs 
in any standard hex-width slot at only one unit bus 
load and is DHll compatible to the diagnostic level. 
Just plug it in and see it run - up to 19.2K baud 
using only half the UNIBUS bandwidth of a 
DEC DHll. 

Key ABLE DH/DM'" features include on-board 
diagnostics with LED display, modem control on 

all lines, improved 
on-board silo depth 
and variable 
PROM set for 
proprietary OEM 
applications. 

Keep up with 

ABLE and optimize your VAX, PDP-11 or System 20. 
Write or call today for details on our full line of 
UNIBUS-compatible special-memory, general­
purpose and data-communications products. 

~ 1 ~ J j ~~ the computer experts 
ABLE COMPUTER, 1751 Langley Avenue, Irvine, 
California 92714. (714) 979-7030. TWX 910-595-1729 ACT IRIN. 

ABLE COMPUTER-EUROPE, 74/76 Northbrook St reet, 
Newbury, Berkshire, England RG13 lAE. (0635) 32125. 
TELEX 848507 HJULPHG. 
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The new 
1\1X-80F/T. 
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You can 
feed it 

anything. 
Almost. 

This is Epson's newest and most versatile printer 
-the MX-80 Fff. It does everything the famous 
MX-80 does, and since it accepts both friction 
and tractor-feed paper, it prints on almost any­
thing. So for many OEM uses, this printer may be 
the best printer you can buy. 

It prints bidirectionally in your choice of 40, 80, 
66, or132 colu~s. And to make the throughput 
even faster than its 80 CPS, a logical-seeking 
function minimizes print head travel time. 

It prints 96 ASOI, 64 graphic 
and eight international charac­
ters with a tack-sharp 9x9 ma­
trb<. And since all Epson prin­
ters are known for reliability­
and the MX-80 FIT is no ex­
ception-it prints and prints 
and prints. You can expect 
100,000,000 characters from the 
print head. And when the 
head finally wears out, it's so 
inexpensive you can just throw 
it away. To put in the new one 

takes only one hand and a few seconds of time. The 
MX-80 FIT is compact, weighs only 15 lbs., and the 
whole unit, including the two stepper motors con­
trolling carriage and paper feeding functions, is 
precisely controlled by an internal microprocessor. 

But here's the best part. The MX-80 FIT prints on 
just about anything you feed it. It has both a friction 
and a tractor-type pin-feed mechanism. So it prints 
on forms, labels, letterheads, roll or continuous 
fan-fold computer paper. Or even paper plates. 

You can have the MX-80 FIT 
for under $750, and for even 
less in quantity. And for a 
printer that isn't finicky about 
what's for lunch, we call that 
chicken feed. 

EPSON 
EPSON AMERICA, INC. 

Western: 23844 Hawthorne Boulevard, Torrance, California 905051(213) 378-2220 TWX: 910-344-7390 
Eastern: 98 Cutter Mill Road , Rm . 350, Great Neck, New York 110211(516) 487-0660 
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DISK DRIVIS 

The double-sided 
floppy is rebom 

BILL KLEVESAHL and ROGER STROMSTA, Shugart Associates 

Shugart solves earlier production problems 
by simplifying and stabilizing head assembly 

Worries about the reliability and availability of 
double-sided floppy-disk drives are a thing of the past. 
The drive is alive and well, and its future as a low-cost 
system storage technology is secure. Concerns about 
double-sided floppies developed during recent years 
after Shugart Associates and other suppliers were 
unable to mass-produce the drives because of problems 
with an earlier read/write-head design. Shugart has 
since redesigned the entire head and actuator mecha­
nism, and in the past year has delivered more than 
50,000 drives incorporating the new design. 

The impact of product design and manufacturing 
changes by OEM vendors has been dramatic. According 
to industry observer James Porter's 1980 Disk/Trend 
Report, worldwide OEM shipments of double-sided 8-in. 
drives in 1980 were nearly three times what they were 
in 1979. This growth was partly spurred, Porter says, 
by the rapidly growing small-business system market 
with its requirement for high-capacity floppy-disk 
drives. 

Still remaining from the early problems, however, is 
some skepticism about the viability of double-sided 
recording. But Shugart, for one, can point to many 
customers who have expressed satisfaction with the 
new Bi-Compliant disk drives. Owing to their inherent 
simplicity and ruggedness, the drives will easily 
withstand any buffeting they may meet in shipment. 

The tools and processes being used in the Bi­
Compliant design are more similar to those that had 
been used all along in the manufacture of single-sided 
floppy drives, than to those developed from scratch for 
the original tri-compliant head actuator carriage (HAC). 

An interesting conclusion can be drawn from this. In 
developing their new double-sided drives, Shugart and 
other OEM vendors created new tools, processes and 
designs for the new concept. However, Shugart 
eventually resorted to refining and enforcing its own 
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Fig. 1. Original trl-compllant double-sided floppy technology uses 
two gimbal/ed heads. 

single-sided processes-processes that have successful­
ly produced more than 1 million units-and would 
probably have made quicker progress by choosing that 
course sooner. 

Evolution of the double-sided drive 

A brief review of the development of double-sided 
technology will provide a basis for understanding the 
issues involved and the reasons double-sided problems 
have been surmounted. 

IBM Corp. was the first company to design a workable 
8-in. double-sided floppy-disk drive. Like other IBM 

products, it was intended for a captive market of IBM 

systems and customers. Within this market, the new 
drive was to be used primarily as a program-loading or 
I!o device, with either application requiring relatively 
low duty rates. 

The OEM industry subsequently came out with its 
own version of the double-sided floppy. Shugart 
introduced the first such drive for OEM use in 1977, and 
other vendors soon followed. These drives were 
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The tools used in the Bi-Compliant 
design are more similar to those used 
in single-sided floppy drives than to 
those developed for the tri-compliant 
head actuator carriage. 

intended for highly duty-intensive applications such as 
system disks-the primary storage media in OEM 

system products. 
A number of problems surfaced early, caused directly 

or indirectly by the design of the tri-compliant head 
assembly, which had three movable components: the 
disk itself and two gimballed read/write heads-one 
fixed to the lower carriage; the other hooked to a 
pivoted swing arm (Fig. 1). The problems in this design 
were: the instability of the head's amplitude, excessive 
media wear and inability to mass-produce the device. 

Problems of tri-compliant design 

To understand the double-sided evolution, each of the 
functions affected by this design should be examined. 

Fig. 2. New Bi-Compliant double-sided floppy technology uses a 
fixed lower head and a gimballed upper head. 

The first problem is head-amplitude instability. Some 
users of the first double-sided drives found that the 
signals from the disks were weak or inconsistent. The 
reasons for this can be traced to the disk itself. Because 
it is not rigid, its amplitude constantly undulates about 
Ys in. above and below the horizontal as it revolves, 
much like a 45-rpm record rotating on a turntable. 
Shugart's original tri-compliant design, with its twin 
gimballed heads, attempted to compensate for the 
undulation. 

One possible solution to the problem would have been 
to fix the floppy disk in a rigid plane, an effort 
reportedly now under way at other drive manufactur­
ers. For Shugart, however, such a move would have 
required completely redesigning and retooling the 
drive-an effort calculated to take at least a year. 

The other solution-and the one ultimately adopted 
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Media 
8 

Correct position for both heads 

El 
Tri-compliant 

design 

Media ¢----__,] El 
Incorrect position for both heads causes weak read/write signals 

_Med_•a _ _..) k,.......0......,..5_ ~ 

Since slide zero head is fixed, the media conforms to 
its shape and eliminates read/write signal problems 

Media wear 

Bi· Compliant 
design 

Media I§f,____-----J El 
Springing effect of flexure arm causes 
edge of side zero head to rub on media 

Media 

Tri-compliant 
design 

Because side zero head is round, It eliminates media wear Bl-Compliant 
design 

Fig. 3. If one of the head actuator carriage 's f/exures is bent at the 
wrong point, the head would not be parallel to the disk, causing 
media wear. 

by the company-was to use a head assembly that more 
adequately compensated for the undulations of the disk. 

The Bi-Compliant design, which Shugart began using 
in late 1979 , has only two moving parts-the disk and a 
pivoted, gimballed upper head. The lower of the two 
heads-the "side o" head-is nonmovable. Therefore, 
the disk gains stability and is forced into a more rigid 
plane as it is pushed down onto the lower head by the 
spring-loaded arm attached to the upper "side 1" head. 
The result is that the head location in the Bi-Compliant 
design achieves a head-to-media dynamic accuracy 
within several millionths of an in., despite the Ys-in. 
undulation characteristic of the media. 

The second area of concern relating to the older 
tri-compliant design was media wear caused by the 
drive's double-sided design. Even while the drive was 
not in use, the disks apparently were being subjected to 
wear. The reason was that rather than being retracted 
from the disk when the heads were unloaded, the 
movable side o head was left in place, scratching the 
disk with its sharp edges. 

This problem could have been solved in several ways. 
First, both heads could have been made to retract while 
the drive was not in use-an approach that IBM took in 
designing its original double-sided drive. Second, the 
head's sharp edges could have been eliminated and the 
head angled away from the disk so that the flexure on 
which the head was mounted would be parallel to the 
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"As OEMs discover the advantages of Quantum 8-inch 
Winchester drives, the demand grows daily. In Manufacturing, 

we're prepared to meet high-volume OEM commitments!' 

A very manufacturable 
disk drive. 
Quantum 's 10, 20, 30 and 40-
megabyte Q2000 disk drives 
were designed to be built in high 
volume at low cost. 
Working as a team , Quantum 
design and manufacturing engi­
neers created a drive that gives 
you better performance than the 
industry-standard Shugart SA1000, 
yet can be manufactured with 
simple, low-cost parts and fast, 
efficient production methods. 
Low-cost, high-volwne 
production. 
To meet your low-cost, high­
volume delivery requirements, we 
designed our manufacturing pro­
cess as carefully as we designed 
the drive itself. 

CIRCLE NO. 83 ON INQUIRY CARD 

-Harold C. Medley, VP-Manufacturing, Quantum Corporation 

Our unique conveyorized ''clean­
air tunnel" combines the best of 
proven techniques for Winches­
ter drive assembly. The drive is 
assembled on a conveyor line, 
so production is more efficient 
than with independent assembly 
stations . And the laminar-flow 
clean-air tunnel completely elim­
inates the need for a large, ex­
pensive "clean room:' cutting 
production costs and increasing 
worker efficiency. 
Specially-designed automated 
testing equipment thoroughly 
exercises each drive through all 
its functions , to assure highest 
quality while keeping labor costs 
down . 
Every manufacturing operation 
is planned for easy, smooth ex-

pansion to meet growing OEM 
requirements . 
In short, we're geared for low­
cost, high-volume production of 
quality disk drives that we 're 
proud to deliver to you . 
Get to know Quantum now. 
From manufacturing and engi­
neering to management and cus­
tomer service, Quantum has the 
very best people in the disk drive 
industry today. People who can 
help you plan an affordable 
growth path for your small com­
puter systems. 
For details on Quantum low-cost 
8-inch Winchester drives , call 
Bob Teal , Quantum Corporation, 
2150 Bering Drive, San Jose, CA 
95131, phone(408)262~100. 

ounmum Driving down the cost of quality. 



2159 Bering Drive, San Jose, California 95131 (408) 263-9920 TWX 910 -338-2145 
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The modular approach used to mount 
the HAG in the drive mechanism 
prevented Shugart from measuring and 
controlling the depth of the head's 
penetration into the media. 

disk. Both were tried, but with limited success. The 
third solution was found in the Bi-Compliant's design, 
which not only eliminated the lower head's sharp edge 
(via a new head design and manufacturing technique) 
but also fixed the side o head firmly and accurately in 
place so that it would not present any edges to the disk. 

The final problem, and one of special importance to 
OEM vendors that buy large quantities of drives, was 
that the double-sided drive as originally designed could 
not be produced reliably in high volume. The original 
dual gimbal-mounted head-actuator carriage was frag­
ile, and could tolerate only minimal movement and 
handling without damage. This is not a desirable 
characteristic in products that must be shipped world­
wide. 

The design could be manufactured relatively prob­
lem-free in small quantities, with highly technical 
engineering expertise at every stage of the process, 
including assembly. The complex assembly process 
could then be carefully monitored, and the necessary 
controls instituted. But when the design was produced 
in very high volume by semi-skilled workers on 
assembly lines, the required controls and expertise 
were not efficiently or economically available. 

Furthemore, the modular approach used to mount 
the RAC in the drive mechanism itself prevented 
Shugart from measuring and controlling the depth of 
the head's penetration into the media. Although the 
Bi-Compliant design still uses this modular approach, 
its fixed and stable side o head facilitates easy 
measurability and, therefore, excellent control. 

The Bi-Compliant solution 

At no time during Shugart's evaluation of the 
problem was the flexure-mounted or tri-compliant 
design considered unworkable. The opposite is instead 
true: many drives based on this design are still 
performing successfully for customers. Shugart made 
that design work but it was clear that continuing to do 
so would be impractical in the long run. A simpler, 
more rugged design that would be easier to manufac­
ture and maintain was required. Almost three years of 
effort went into developing that design-the Bi­
Compliant RAC (Fig. 2). 

The Bi-Compliant RAC offers a head-actuator design 
that is easy to build, more reliable and more durable 
than any design previously available. Its fixed side o 
head is part of a sturdy carriage assembly constructed 
of a single piece of material, much like the carriage 
used in Shugart's single-sided SA801 floppy-disk drive. 

In addition, the new head-manufacturing technique 
reduced both the process time and the complexity of the 
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The 300 percent growth in shipments of 8-in. double-sided floppy­
disk drives from 1970 to 1980 was spurred partly by the rapidly 
growing small-business systems market. 

equipment required. The tools used in the original 
design were more expensive than those necessary with 
the Bi-Compliant design, and their complexity was a 
potential problem-causer in high-volume manufactur­
ing. For example, if a certain combination of tools was 
slightly out of adjustment, one of the RAC's flexures 
could be bent at the wrong point. As a result, the head 
would not be parallel to the disk, and this, in turn, 
would cause media wear (Fig. 3). This cannot happen in 
the Bi-Compliant design because the use of the flexure 
that caused the problem is eliminated and replaced by a 
fixed side o arm. 

The key was design simplification. With the Bi­
Compliant RAC, Shugart reduced the number of process 
steps almost 50 percent-from 19 to 10. And the more 
rugged design that resulted does not require a high 
degree of engineering-level monitoring in day-to-day 
assembly. The Bi-Compliant RAC lends itself well to the 
same mass-production techniques successfully used to 
make single-sided drives. 

Today double-sided floppy drives are being produced 
in large volume and a number of vendors are successful­
ly pursuing the Bi-Compliant approach. • 

Bill Klevesahl is marketing manager, double-sided products, 
and Roger Stromsta is director, flexible-disk product engi­
neering, Shugart Associates , Sunnyvale , Calif . 
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DATA SYSTEMS SERVICES 
23901 Remme Ridge 
El Toro, California 92630 

714-770-8024 

They're the world's leading supplier of general 
purpose minicomputers. And they make equipment 
recognized for its high technology. 

They also sell it at very high prices. 
You can do better. 
You can select from a wide range of disk drives­

some with more capacity and more efficiency than 
anything DEC is offering. For instance, our DRMOS 
300 MB drive was available a year ahead of DEC. 
And our DRM07 600 MB drives are being installed 
now-again, ahead of any DEC announcement. 
And, you can choose from subsystems that include 

tape decks, add-in or add-on memory, multiplexers, 
disk drive controllers, and more. 

All are media compatible. Software transparent. 
Easy to install . In fact, most of our peripherals come 
from DEC's own suppliers, but we ofter them at a 
fraction of DEC's prices. For example, their RMOS 
drive (CDC's 9766) is listed at S34,000; while an 
identical drive, our DRMOS, is available for Sl 7,000. 
That's half DEC's price. 

We're Data Systems SeNices. And we're the 
people who can do what we believe DEC can't: 
solve your DEC problems. 

DSS: Whenever you need Q~~~~.~!!J~ 
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SYSTEM INTEGRATION 

Making high-level 
systems with 

board-level produds 
JEFF GORIN and LOTHAR STERN, 

Motorola Semiconductor Products, Inc. 

Understanding the structure and features 
of Motorola 's VERSAmodule series of monoboard µcs 

VLSI technology has elevated single-chip µc compo­
nent capabilities to a point where OEM system design­
ers now have a greater opportunity for involvement in 
hardware implementation for complex, high­
performance computer systems. This can be done on 
two levels: the component level, for greatest contribut­
ed value; and the board level, which still offers 
considerable flexibility but greatly reduces the re­
quired design and manufacturing time and costs. In 
some instances, where the end product is required only 
in small quantitites, the board level may also permit 
substantial savings in overall costs. 

The information provided here outlines some of the 
important aspects of implementing such high­
performance systems with today's state-of-the-art 

In two previous articles (MMS, November, 1980, p. 81, 
and March, 1981, p. 127), the architectural re­
quirements for high-performance µc systems were 
discussed, with the principal features described as 
including a high-level (16-bit or better) processor and a 
highly versatile system bus. These features are availa­
ble from a number of manufacturers, whose offerings 
differ considerably in architecture and capabilities. 
This article does not attempt to draw direct compari­
sons, but rather investigates the basic requirements of 
high-performance µc systems as implemented in Mo­
torola's new VERSAmodule board-level product line. 
Nevertheless, for system designers, this information 
will be applicable whether a system is implemented 
with basic "chips" or with higher-level computer 
modules, regardless of manufacturer. 
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components, and should prove useful whether the 
design involves basic components or board-level prod­
ucts. 

VERSAmodule system: laying the groundwork 

The VERSAmodule system of products includes a 
carefully planned family of circuit boards, system 
software products, packaging and accessories needed 
to build a high-performance µc system. The system is 
headed by a monoboard µc based on the 16-bit MC68000 
µp technology and architecture, but is designed to lay 
the groundwork for an easy transition to the next 
generation of 32-bit machines. 

Other hardware modules in the system include 
high-density RAM expansion boards and several r/o 
support boards incorporating intelligent peripheral 
controllers. Motorola intends to offer a sizable family of 
VERSAmodule products and accessories, with the more 
specialized products to follow in the later phases. 

Early in the planning of the VERSAmodule family, it 
became clear that the "common denominator" would be 
a high-performance system bus that could meet the 
requirements of both the present and future genera­
tions. This advanced interconnect structure is called 
the VERSAbus, and its architecture is the keystone of 
the VERSAmodule product structure. 

VERSAbus versus EXORbus 
' The VERSAbus interconnect structure can best be 

appreciated by comparing its functions with those of 
simpler 8-bit machine buses, such as the EXORbus for 
the widely used M6800 processor family (Fig. 1). 

165 



Motorola intends to offer a sizable 
family of VERSAmodule products and 
accessories, with the more specialized 
products to follow in later phases. 

The EXORbus, for example, has 16 address lines, 
which give it a maximum address range (non­
multiplexed) of 64K addresses or bytes. Eight data lines 
comprise the customary byte-wide data organization. 
Additional lines supply sufficient control capabilities for 
three interrupt-priority levels, control of data transfers 
under a synchronous scheme and a very basic bus 
request/grant protocol for DMA-type devices. 

Overall, the EXORbus is adequate for the vast 
majority of 8-bit board-level µp applications, principal­
ly in the control system arena. Its major limitations for 
application in high-performance systems are that it: 

• has a limited addressing and data range, 
• is not a true multiprocessor architecture, 
• is limited in speed (2 MHz is its maximum 

data-transfer rate) and 
• has no special reliability/maintainability features. 
How the VERSAbus structure overcomes these limita­

tions is described by the additional functional group­
ings of the VERSAbus lines. 

Address bus. Thirty-one address lines comprise the 
VERSAbus address bus. For 32-bit systems, all 31-word 
address lines are implemented. For 16-bit systems 
based on the MC68000 (or other µps with similar 
addressing schemes), only 23 address lines are used. 
The address bus may be used to address memory in 
terms of 16-bit "words" or 32-bit "long words." 

Data bus. The VERSAbus provides 32 data lines in its 
data bus section, compared with the usual eight for an 
8-bit system. For MC68000-based systems, 16 of the 32 
lines are implemented. Additionally, there is one parity 
line for each of eight data lines so that, in very 
high-reliability systems, parity can be carried along in 
bus data transfers to improve data integrity. 

Control bus. While the lines added to the address 

Address 16 address lines 

Data 8 data lines 

Control Synchronous data transfer 
Interrupt 
Mapselec~ 

Power bus + 5V ± 12V 

EXORbus 

and data bus (compared with an 8-bit system) elevate 
the VERSAbus architecture to accommodate 16- and 
32-bit transfers, the expanded control bus gives it the 
versatility required for highly complex system opera­
tion. The overall VERSAbus control structure includes 
sub-elements for asynchronous data transfer, priority 
interrupt and bus arbitration. 

Asynchronous data transfer control. Eight-bit 
processors usually employ synchronous data-transfer 
methods. For the M6800, two clock phases are used 
(Fig. 2). During phase 1, an address is placed on the 
address bus. During phase 2, the data bus is enabled to 
transfer data between the µp and a peripheral device 
until data from the peripheral is latched into the µp. 
The time required for this data transfer is always the 
same, because of the constant time differential between 
phase 1 and phase 2 signals. 

Asynchronous data transfer is more versatile. Rath­
er than depending on a constant-phase clock, it uses 
three separate signal lines-address strobe, data 
strobe and data transfer acknowledge (DTACK)-in a 

f2f 1 

fi!f 2 

1. Address placed 
on address bus 

Start of 
transfer cycle 

2. Program counter 
advanced 

3. Data transferred 
to data bus 

End of 
cycle 

4. Data latched into 
MPU or memory 

Fig. 2. Example of synchronous data transfer as used in 8-bit 
M6800-type µcs . A synchronized two-phase clock is distributed 
throughout the system and establishes the timing relationships for all 
data transfers. 

31 address lines Address 

32 data lines Data 

Asynchronous data transfer Control 
Priority interrupt 
Bus arbiration 
Address modifiers 

Reset AC fail System fail System control/s~ 

System clock AC clock Static functions 

+ 5V ±12V ±15V 
Standby + 5V 

Power bus 

VERSAbus 

Fig. 1. Comparison of basic functions in a system bus serving the simpler 8-bit systems, and an advanced asynchronous bus serving higher 
performance 16- and 32-bit systems. The greatly expanded control functions of the 16132-bit bus permit more efficient communications at a 
higher speed between independent computer elements sharing the common system bus. 
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It's easy to add the competitive 
power of Voice Recognition to your 
product line. The cost is low and the 
return on the investment is very attrac­
tive. Whether you are an OEM or an end 
user, Interstate has a Voice Recognition 
product to suit your needs; terminals and 
boards for system integration and chips 
to create your own sub-systems. 
Terminals. Interstate standalone Voice 
Recognition terminals perform voice 
controlled data and word processing 
with a vocabulary up to 100 words and 
99%+ accuracy. You unpack them, 
power them, and immediately begin talk­
ing to your system. You can develop and 
execute resident application software 
using voice data input without going 
through expensive, time consuming 
integration. 
Boards. Interstate Voice Recognition 
Q-Bus,n• Multibus;" and Lear Siegler 
Dumb Terminal® compatible boards are 
capable of recognizing up to 100 words 
or short phrases in any language. They 
perform all training, updating, word rec­
ognition and communication for your 
selected vocabulary. Accuracy is 99% +. 

And if you need voice response we also 
offer a Multibus board with a 1500 
word vocabulary. 
Chips. Three separate chip products 
from Interstate provide Voice Recogni­
tion capabilities with 100, 25, and 8 word 
vocabularies and accuracies up to 
99%+ for your commercial, industrial 
and consumer applications. 

Discover the world of voice. Data entry 
via direct human to computer communi­
cation makes voice recognition ideal for 
a broad range of application areas 
including office and factory automation, 
word processing, small business data 
processing, computer-aided design, 
building security and many more. What­
ever your application, the benefits of 
voice are virtually unlimited. 
Talk to the experts. We listen just as well 
as our computers. Tell us your voice rec­
ognition needs. We've got the terminals, 
the boards, and the chips to meet them. 
And we've got them now. 

Write to: Manager, Marketing, Voice 
Recognition Products, Interstate Elec­
tronics Corporation, 1001 East Ball Road, 
PO. Box 3117, Anaheim, California 92803. 
(714) 635-7210 INTERSTATE 
or call toll free ELECTRONICS 
(800) 854-6979. CORPORATION 

Call to attend our nationwide 
voice seminars. 
a-Bus IS a trademark of Digital Equipment Corporation. 
Multibus is a trademark of Intel Corporation. Dumb Terminal• 
is a trademark of Lear Siegler, Inc. 

VOICE 
RE :COS ,~~ IT I ON 
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Early in the planning of the 
VERSAmodule family, it became clear 
that the common denominator would be 
a high-performance system bus that 
could meet the requirements of both 
the present and future generations. 

sequence (Fig. 3). Communication is initiated by the 
master station with a signal on the address strobe line, 
which causes the slave device to place the data from the 
requested address onto the data line. The slave then 
enables (asserts) the DTACK line, causing the master to 
latch the data into its registers and, at the same time, 
remove the address strobe signal that started the 
sequence. This removal causes the slave to clear the 
data lines and negate the DTACK signal in readiness for 
the next cycle. The entire cycle depends only on the 
time required by the master and slave devices to 
complete their operations and, therefore, is compatible 
with peripheral bus devices having a wide range of 
speed characteristics. 

Occasionally, either the master or slave may deter­
mine that a data-transmission error has occurred and 
then assert the "bus-error" line in the VERSAbus. The 
bus-error line could signal and request for a retry of the 
same bus cycle, or for some sort of diagnostic activity. 
This feature provides an additional measure of data 
integrity, and, therefore, enhanced system reliability. 

Priority-interrupt control. An important aspect of 
µp control is the ability to interrupt the main program 
and cause the µp to switch to an alternate routine. A 
typical 8-bit µp (such as the MC6800) has two external 
interrupt lines, a "maskable interrupt" (IRQ) and a 
"non-maskable interrupt" (NMI). A signal by a periph­
eral on the NMI line interrupts the normal µp routine 
immediately; a signal on the IRQ line leaves it up to the 
µp to decide when it wishes to honor the interrupt 
request. 

A high-performance system requires a more sophisti­
cated interrupt capability. The VERSAbus features 
seven interrupt-request lines, which are used for 
different assigned priority levels. The highest level is 
non-maskable. Moreover, each interrupt line may 
accommodate any number of devices, with the particu­
lar unit closest to the interrupt handler having the 
highest priority in the chain. 

Just as important as the particular bus lines that 
make up the priority-interrupt control function is the 
protocol for the entire interrupt-request/acknowledge 
sequence. (The protocol is the specific sequence of 
activities that occurs within the bus structure in 
response to an interrupt request.) The normal sequence 
of VERSAbus interrupt protocol is: 

• interrupt request (requester), 
• interrupt acknowledge (handler), 
• provide vector number (requester) and 
• acknowledge vector number (handler). 
One of the important benefits of this type of protocol 
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is that it allows an interrupt-vector number (an s-bit 
byte) to be presented by the interrupting device. The 
interrupt vector may identify to the servicing processor 
the particular interrupt service routine that is to be 
executed, or it may indicate the source of the interrupt. 

Arbitration control. VERSAbus provides 13 lines to 
arbitrate requests from various potential bus masters 
for control of the bus. The arbitration functions are: 

• accept bus requests, 
• resolve request priorities, 
• clear the current bus master from the bus when a 

higher priority request is pending and 
• grant bus mastership. 
Multi-level bus-request priorities are crucial, be­

cause higher performance µc systems tend to have a 
large number of bus masters. The priority required 
may be related to the urgency of the request or to the 
relative importance of the requester to system per­
formance. This requirement implies a need to establish 
a separate priority level for each device that can 

MASTER 

Activate address lines 
Assert address strobe 
Assert data strobe(s) 

Latch data 
Negate address and data strobes 

!Ready for next 
cycle) 

SLAVE 

Decode address 
Place data on data bus 
Assert data transfer acknowledge 

Remove data from data bus 
Negate data transfer acknowledge 

Fig. 3. Diagram illustrates the prescribed sequence of activities, or 
protocol, required to complete a single "memory read" transaction on 
a high-performance asynchronous bus, such as VERSAbus. 

become a bus master. Through five priority bus­
request lines and the ability to assign priority to each 
master along each of the five lines, VERSAbus allows 
practically innumerable bus-request priority levels. 

Another system-wide benefit results from a two-line 
"bus-clearing" approach, with different priority levels 
for each line. In the normal sequence of bus arbitration 
activities, the arbiter asserts the bus-clear line to direct 
the current bus master to complete its activities when a 
higher priority device wishes to assume control. There 
is no specified time limit for a bus master to retain bus 
control after receiving a bus-clear signal, but the 
remaining activity is normally limited to 100 to 200 bus 
cycles. However, there are situations, such as power 
failures, in which bus mastership must be transferred 
quickly. Under these conditions, the bus arbiter may 
assert the bus-release line to request that the current 
bus master clear the bus within no more than 16 bus 
cycles. In the case of a power failure, this capability 
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CSPI Array Processors bring speed to 
scientific and engineering computation 

TM 

CSPl 's MAP FAMILY IS DESIGNED FOR SPEED. 
Our 32- and 64-bit floating point array processors en­
hance the computational speed of 16- and 32-bit mini­
computers by 10 to 200 times. MAP gives FAST results 
through parallel processing which permits arithmetic 
operations to proceed at peak speed while 1/0 data is 
rushing through. MAP maintains 12 MFLOPS of arith­
metic with up to 18 megabytes per second of con­
current 1/0. Arithmetic and 1/0 proceed at peak rates 
while the host minicomputer stays free for other ac­
tivity. MAP's unique multiprocessor architecture sup­
ports up to 8 of our standard analog and digital 
peripheral device interfaces. The results - real time 
processing for your most demanding requirements. 

MAP SPEEDS YOUR RESULTS BY SIMPLIFYING 
YOUR JOB. An easy to use FORTRAN library of more 

than 200 signal processing, math, 1/0, and support 
functions is available. A cross-assembler and simulator 
support the development of special functions you may 
wish to add. 

IN 500 INSTALLATIONS WORLDWIDE, MAP's ARE 
DELIVERING FAST RESULTS. We price our array pro­
cessors economicalry - as low as $30,500 complete 
- and ship them 
within 60 days ARO. 
Speed. It's the whole 
idea behind array 
processing. 

Challenge us with 
your benchmarks. 
Call Ed Arsenault at 
(617) 272-6020. 

CSPI 
THE ARRAY PROCESSORS 

40 Linnell Circle, Billerica, Massachusetts 01821•617/272-6020 •TWX: 710-347-0176 

WORLDWIDE SALES OFFICES: Cedar Rapids, Chicago, Cleveland, Dallas, Dayton, Denver, Detroit, Ft. Pierce, Houston, Indianapolis, Kansas 
City, Milwaukee, Minneapolis, New York City, Philadelphia, Pittsburgh, Redondo Beach, Rochester, Scottsdale, St. Louis, Downsview, Montreal, 

Ottawa, Vancouver, Amsterdam, Frankfurt, Geneva, London, Madras, Milan, Paris, Stockholm, Sydney, Tel Aviv, Tokyo, Wellington. 
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The VERSAbus provides 32 data 
lines in its data bus section, 
compared with the usual eight for an 
8-bit system. For MC68000 systems, 
16 lines are implemented, and there 
is a parity line for each data line. 
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allows a master to access the bus rapidly enough to 
preserve some data in nonvolatile RAM prior to system 
shutdown. 

System-control status bus. Three functions are 
provided for overall system-control and status­
reporting activities. The first, a system-reset line, 
transmits a general reset request to all devices on the 
bus, establishing a known logical state following a 
power-down condition. The remaining two lines en­
hance system integrity by reporting status. An AC fail 
line is asserted by a system power monitor upon 
sensing that the AC power source voltage is missing or 
below a request threshold. System elements that 
execute a power-down sequence can thereby be noti­
fied. The last of the three lines, system fail, reports a 
negative result from a self-test and diagnostic activity 
so that the system controller element can take appro­
priate action. 

Static functions. Two continuous clock functions are 
provided on separate lines in the VERSAbus. The 
system clock, a square function with a 50 percent duty 
cycle at a 16-MHz frequency, can be employed for 
various counting and synchronizing tasks within differ­
ent system elements. The "AC clock," also a square 

Fig. 4. Motorola's VERSAmodule monoboard µcoffers a high degree of on-board 16-bit performance capability. The number of individual 
packages used (A) gives a clear indication of system design complexity, even with basic components of VLSI stature. Block diagram (B) 
illustrates functional capability. 
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0URNEW 5~" 
WINCHESTER 
HAS A FIELD-­
PROVEN 
ANCESTOR. 

We put more than 7000 8-inch Winchesters in the field 
before we built our first 5 0-inch drive. That gives us the 
edge in Winchester manufacturing experience. So you 
get the quality edge in smaller Winchesters. 

We've also built a reputation for delivery in volume. 
On time. You 'II find the same Winchester know-how in 
our new 5 0-inch drives. The same quality. The same 

reliability. And even greater ruggedness. 
We didn't just shrink 8-inches into a 5 0. We looked at the severe demands 

that systems place on these smaller drives. Then we began to build and test them. 
While our competitors were spending most of their money announcing smaller 

Winchesters, IM/ was actively designing, building and field-testing. We did it 
with the 8-inch. Now we're doing the same with the 
5 0-inch version. We're also expanding production to 
meet your volume requirements. 

Everybody claims to be the real leader in Winchesters. 
But no one has a Winchester f amity heritage like we do. 
You've already heard a lot of promises from others. But 
if you'd like the facts, contact /MI today. 

International Memories, Inc., 10381 Bandley Dr., Cupertino CA 95014, Telephone (408)446-9779, TWX 910-338-7347 
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Multilevel-bus-request priorities are 
crucial, because higher performance 
µc systems tend to have a large 
number of bus masters. 

function but synchronized to the power-line frequency, 
can be used as a stable time base or as a means of 
syncrhonizing switching functions to the actual zero 
crossings of the AC line. 

Power bus. VERSAbus distributes + 5V, ± 12v and 
± 15V. The 5V bus supplies power to most of the system 
logic and memory devices, and the 12v sources are 
useful for certain types of memory devices and for 
RS232C interface requirements. The ± 15V lines power 
high-level analog voltage conversion modules. A stand­
by 5V line is available to distribute a. secondary source 
(perhaps battery supported) that could power volatile 
semiconductor memory through a general power out­
age. 

VERSAmodule µc: product specs 

The major elements of this µc are: 
Processor. The central processor is Motorola's 

MC6BOOO µp, an advanced 16-bit device operating at 
an 8-MHZ clock rate. The MC68000 is more powerful than 
many minicomputers and offers the following principal 
features: 

• 15 general-purpose data and address registers (32 
bits wide), plus two stack pointer registers, a program 
counter register and a status register, 

• 16M-byte direct addressing range, 
• 56 variable-length instructions, 
• operations on five main data types, 
• memory-mapped 1/0 addressing, 
• both user and supervisory modes of operation, 
• architecturally optimized for efficient support of 

high-level languages, such as Pascal. 
Local memory. Semiconductor RAM is offered in 32K 

or 64K bytes. It is implemented as dynamic RAM using 
4116-type parts with on-board automatic refresh con­
trol, plus byte parity with automatic retry. The 
memory-parity generation and checking feature can be 
optionally activated or deactivated by a somewhat 
greater memory access speed than if the parity feature 
is not used. Because the on-board RAM array is not 
accessible from other devices on the VERSAbus, local 
data in the on-board RAM are not subject to accidental 
disturbance by other processors in a multi-processor 
system. 

Eight IC sockets are provided for user-supplied 
5V-only ROM, PROM or EPROM, with as much as 64K-byte 
capacity. A user can specify by strap option whether 
2K-, 4K- or BK-byte ROM devices are being used. 
Practically all applications will require some ROM, if 
only to supply interrupt-address vectors and a small 
initialization and self-test program used by the MC68000 

Fig. 5. As a specific example of an intelligent peripheral controller (/PC) board, this universal /PC block diagram illustrates the principal /PC 
components, including the interface to the high-speed system bus, the 8-bit µc unit with its dedicated ROM and RAM elements and "private " 
bus, and OMA controller elements to handle the high-speed data exchange. 
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Answering the productivity 
challenge of thel980s. 

DNOS: An operating system 
providing for the future ... 
from Texas Instruments. 
Texas Instruments Distributed Net­
work Operating System (DNOS) is a 
state-of-the-art advancement that 
moves many mainframe capabilities to 
the DS990 minicomputer level. DNOS 
is Tl's innovative answer to the chal­
lenge of increasing productivity by 
providing you with a means of obtain­
ing the most efficient use of your com­
puter and human resources. 

DNOS includes many advanced 
capabilities: A sophisticated screen 
management package. Advanced data 
base management and retrieval 

capabilities. Support for industry­
standard high-level languages. Job 
accounting. Output spooling. Inter­
process communications. And much 
more. So you can improve the produc­
tivity of your programmers as well as 
your users. 

And as your requirements grow, so 
will the capabilities of DNOS. DNOS 
provides the foundation for future 
multiple processor and distributed 
network support. Today's DNOS is 
compatible with our proven DXlO Op­
erating System. Future advancements 
will also be compatible with today's 
product - a commitment that protects 
your software investment and ensures 

long term productivity gains. 
Tu find out what DNOS can do for 

your business, contact the TI sales of­
fice nearest you. Or write Texas In­
struments Incorporated, P. 0. Box 
204146, Dallas , Texas 75220. In 
Europe, write Texas Instruments In­
corporated, European Digital Systems 
Division, B.P. 5, 06270, Villeneuve­
Loubet, France. In Asia Pacific, write 
Texas Instruments Ltd., 990 Ben­
demeer Road, Singapore 12333. 

For fastest response, call our inquiry 
response center at 800-~ 
257-7850 (in New Jersey, V, 
call 1-800-322-8650). Please 
refer to code #A47-203 . 

We put computing within everyone's reach. 

Copyright ID 1981 Texas Instruments Incorporated. 

TEXAS INST R UMENTS 
INCORPORATED 

CIRCLE NO. 90 ON INQUIRY CARD 
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A dynamic RAM expansion module is 
available in three memory population 
sizes: 32K, 64K and 12BK bytes. 

following a power-up reset sequence. Beyond that 
function, the on-board ROM space is sufficient for a 
reasonably sized application or, alternately, for the 
non-changing system multitasking executive firmware. 
That firmware could be linked to several application 
task modules loaded into RAM for execution from an 
off-board device. 

Serial input/output. Two independent serial ports 
are provided, each capable of several programmable 
modes of operation with an RS232C terminal or modem 
interface, and with asynchronous operation as fast as 
19.2K baud. In addition, one of the serial ports can be 
user-configured for synchronous operation with byte­
oriented communication protocols, such as IBM's bisyn­
chronous standard. That same port can be alternately 
used with the RS422 standard interface to give longer 
transmission distance. These serial port features could 
support two high-speed user video terminals, for 
example, or a single video terminal plus a high-speed 
synchronous communication link to a larger mainframe 
computer. 

Parallel input/output. Parallel 1/0 is implemented as 
four independent bidirectional ports, each having eight 
general-purpose data lines and two "handshake" lines. 
The MC68000 µp can read or write each byte-wide port 
individually, or can access each of two pairs of ports 
with a 16-bit write or read. This high-speed parallel 1/0 

capability would allow, for instance, two high­
performance line printers to be driven simultaneously 
or as many as four byte-wide 1/0 channels to be 
connected to other remote processors. 

Expansion modules enhance memory 

Several high-performance support modules are avail­
able to complement the VERSAmodule monoboard µc in 
system configurations. 

Dynamic RAM expansion module. A dynamic RAM 
expansion module is available in three memory popula­
tion sizes: 32K, 64K and 128K bytes. It offers a 
byte-parity generation and checking feature for error 
control, which can optionally be enabled or disabled. 
When enabled, a single parity bit is stored in the 
memory array with each byte. A parity error occurring 
during an attempted memory read will cause an 
immediate single retry of the read to be attempted on 
the board. Two sequential read errors result in a 
"bus-error" indication being placed on the VERSAbus by 
the RAM board to notify the bus master of the hard 
failure condition. 

Intelligent peripheral controller modules. VERSA­
module device interfaces are available, based on 
intelligent peripheral controller (IPC) architecture. The 
interfaces enhance the overall performance of systems 
based on one or more of the VERSAmodule monoboard 
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µcs. The IPC architecture (Fig. 5) offers the following 
features in each of these modular system elements: 

Peripheral processor . Peripheral device control is 
performed by a dedicated 8-bit µp unit optimized for 
peripheral control tasks. It communicates with its own 
RAM, ROM and 1/0 resources through a private bus on 
the IPC board. Additionally, it employs a 128-byte 
shared RAM to pass control and status messages back 
and forth through the VERSAbus to other system 
processors. 

Direct memory access control. Each IPC VERSAmod­
ule incorporates a OMA controller function for high­
speed access to global RAM located elsewhere on the 
VERSAbus. Transfer rates through the OMA function are 
approximately 4M bytes per sec. The combination of the 
overall IPC architecture and the OMA function allows the 
IPC module to intercommunicate in a simplified com­
mand and data packet format with other system 
resources accessible from the VERSAbus. 

Self-test and diagnosis. Self-test and diagnostic 
routines are provided as part of the standard IPC 
firmware. Self-test can be initiated upon the occurrence 
of specified internal conditions on the IPC module, or on 
request from another device on the VERSAbus. These 
features are consistent with an overall plan for high 
levels of reliability and maintainability in these higher 
performance µp systems. 

The available IPC VERSAmodules include two rotating 
mass-memory controllers, a multichannel serial com­
munications controller and a general-purpose IPC 
module that can be adapted to different types of 
high-speed 1/0 devices. A floppy-disk controller VERSA­
module can interconnect as many as four double-sided, 
single-density 8-in. drives for a total storage capacity 
of 4M bytes. The universal disk controller (uoc) is 
implemented as a 2-board set offering both floppy- and 
hard-disk control capabilities simultaneously. In addi­
tion to 4M bytes of floppy-disk storage, the uoc can 
control one or two hard-disk drives through the SMO 
disk interface. 

Besides the basic IPC features , the universal intelli­
gent peripheral controller (UIPC) VERSAmodule pro­
vides a parallel interface plus a DMA channel interface 
to a user-provided device. Appropriate devices include 
mass memories, graphics processors and communica­
tion concentrators. The IPC firmware in the UIPC is 
implemented in the form of a multitasking executive, to 
which the user can add firmware to customize the UIPC 
to the specific device being employed. 

Finally, the multichannel communication controller 
VERSAmodule provides four standard RS232C interfaces 
for connection to video terminals, modems or other 
serial devices. The baud rate on each channel is 
programmable from the main processor to any of 
several standard rates to as much as 9.6K baud. • 

Jeff Gorin is manager, product applications, and Lothar 
Stern is manager, technical communications, for Motorola 
Semiconductor Products, Inc., Phoenix. 
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Just plug 
ina Sola. 
With CAD/CAM systems, numerical or digital process controls , 
lab instruments, energy-management or security electronics, 
you often get instructions to put in a "dedicated" power line. But, 
instead of breaking through walls , cutting trenches in floors, 
laying special conduit, pulling lots of wire and adding more 
breakers and switchgear to get reliable power, why not simply 
plug a portable Sola Power Protector into the outlet that's 
already there? 

Dedicated lines can add anywhere from $1200 to $8000 
or more per machine, even in new construction. For a fraction 
of that cost , a Sola Micro-Minicomputer Regulator not only 
replaces the dedicated line but does what dedicated lines 
can't do. It raises and lowers voltage to compensate for line 
fluctuations and brownouts. It blocks out electrical noise, and 
destructive power dips or surges. Our new Mini-UPS goes one 
step further. Its built-in battery maintains power when your 
electric utility fails. This keeps your electronics running 
smoothly until your generator comes on line. Both units are 
available in 60 Hz or 50 Hz. 

Dedicated lines, at best, minimize power disturbances that 
are caused by other equipment in your building. Sola Power 
Protectors guard you against all kinds of power line 
disturbances regardless of where they originate. Check this 
chart to compare effectiveness. 

Dedicated Line 
(with ded1· 
cated ground) 
Ultra· Isolat ion 
Transformer 
Sola M1cro­
Min1computer 
Regulator 
Sola M1n1-
UPS 

spikes and 
faults 
momentary 
sharp volt ­
age peaks 
or split­
second 
power 
outages 

some, 
internal 
only 

No 

Yes 

Yes 

:··,::,,;~;,,:~;,:,~~,;,, 
,::1,,::1·,:~,,:,, 
~:;~;:·~~:,,, 
;~;':/' 

dips and line noise 

...... 
..::-. .. ::~~~ 

. ·'-~>·· 

surges common-mode· transverse mode Brownout Blackout 
short-term Unwanted voltages or frequencies Planned Total loss 
high or low due to bad grounding , sw1tchmg , voltage of line 
voltages or radio-type interference reductions power 
due to load 1n response 
start-up or !me-to-ground lme-to-1,ne to high 
shut-down interference mterference demand 

some, 
internal 
only 

No 

Yes 

Yes 

some, 
internal 
only 

Yes 

Yes 

Yes 

some, 
internal 
only 

No 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

No 

No 

Yes 

Don't go through another day risking electronic malfunction 
due to unreliable power. Talk to your local Sola Electric 
representative or distributor. Or contact Sola Electric 1717 
Busse Road , Elk Grove Village, IL 60007. (312) 439-2soo. 
We're the people who invented power protection 50 years ago. 

The Power Protectors 
SOLA 

CIRCLE NO. 103 ON INQUIRY CARD 
176 MINI-MICRO SYSTEMS/May 1981 



Your product. 
Our computer. 

Think of the · sibilidesl 

If you're planning on computer­
izing your product, there's already 
a microcomputer designed to do 
the job -economically, quickly, 
easily. 

The AIM 65 microcomputer. 
Designed for professional work, 

it has a full keyboard. A 20-
character display. A thermal printer. I/ 0 ports. 
Timers and counters. Programmable intelligence. 
Optional languages - BASIC, Assembly, PL65, 
FORTH. Lots of readily available documentation 
packages and application support. 

In many cases it does the work of a minicom-

puter. Yet retail list starts at only $425.00 (less in 
OEM quantities). It 's available off-the-shelf at 
distributors nationwide now. And, the new stand­
ard Microflex 65 line of versatile modules lets you 
expand to fit even the toughest custom needs. 

Whether you're computerizing a single machine 
in your factory or designing a manufactured 
product, AIM 65 may be the most cost-effective 
solution ever. 

Take a moment. And think of all the possibilities. 
Then, ask Rockwell. Rockwell International, 
Electronic Devices Division, P.O. Box 3669, 
Anaheim, CA 92803. (800) 854-8099 (in California 
800-422-4230). 

Rockwell 
International 

. .. where science gets down to business 
CIRCLE NO. 91 ON INQUIRY CARD 
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PERSONAL COMPUTERS 

Personal computers 
are smarter ••• 

CARL WARREN, EON magazine 

... and so are their manufacturers, 
who are expanding the devices' capabilities 
with hardware and software enhancements 

Personal computers are getting smarter-and so are 
their manufacturers. The firms are paying careful 
attention to the expectations of these machines' users 
and potential users. 

Specifically, manufacturers, software houses and 
marketers now provide greater capabilities in personal 
computers via software and hardware enhancements 
such as communications and color graphics. Moreover, 
portability has become the watchword of many recently 
introduced designs and of those planned for introduc­
tion later this year. The direction that personal­
computer manufacturers are taking in software is not 
new, however; it represents a rekindling of the 
expectations expressed by mainframe and minicomput­
er users during the past 20 years. Typically, users ask 
for three things that manufacturers are attempting to 
deliver: 

• Ease of use. Personal computers are becoming 
more friendly with the incorporation of function keys, 
ROM-resident diagnostics and better written documen­
tation. 

• Flexible application software. According to every 
manufacturer and numerous computer-store operators, 
today's average user does not intend to become a 
programmer; he wants application packages that meet 
most of his needs. And he's willing to change his 
method of operation to comply with a well-written 
package. 

• A greater variety of system languages. Although 
this factor isn't crucial to the typical business user, it is 
to the software designer. By having a choice of 
languages, application engineers have virtually no 
limitations on their creativity. 

Users' expectations spurred development 

Early in the development of personal computers, one 
question that was almost always asked was: "Now that 
you've got a personal computer, what will you do with 
it?" Quickly, entrepreneurs and other future-oriented 
individuals began developing business applications for 
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use on the less-than-optimal machines. As a result, 
users' expectations spurred the introduction of systems 
that offered better screen displays, higher capacity 
storage and-most importantly-more functional soft­
ware. 

According to Jon Shirley, computer products mer­
chandising vice president for Tandy Corp.-maker of 
the ubiquitous TRS-80 µc-the firm found a major trend 
toward small business. Consequently, Tandy intro­
duced the TRS-80 model II to meet the growing demand 
for a larger machine that could handle larger amounts 
of data and fit well in a small-business environment. 

Tandy isn't alone in such observations. Heath Co., 
now part of Zenith Radio Corp., has reconsidered its µc 
products along the same lines as Tandy. Joe Schulte, 
Heath's vice president for retail marketing and presi­
dent of Veritechnology Electronic Corp. (the exclusive 
marketing arm of Heath products), explains that 
market research indicates several key elements that 
potential µc buyers look for. Among these are service, 
complete turnkey operation and a wide variety of 
software packages. 

Small-business market most promising 

Although small-business computing is the most 
promising area for µc systems, Schulte points out that 
Heath isn't abandoning hobbyists. The firm is one of the 
few companies still providing kits-the cornerstone of 
Heath's success. 

Tandy's Shirley agrees that the hobbyist market is 
important, but his firm serves it from a different angle. 
Rather than offer kits, Tandy provides complete 
integrated systems for just about any level of comput­
ing power. For example, last summer the firm intro­
duced its model III, a repackaging of the popular model I 

Designed for portability, Sony's Typecorder (right) uses an LCD 
display. It can store as many as 120 standard pages of typing on 
its integral microcassette system. The Bally Z Grass µc system 
(inset) sports a 256-color palette and a music synthesizer with a 
three-octave range. 
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that eliminates the earlier machine's familiar modular­
add-on "bailing-wire" effect. 

Although the model III basically addresses hobbyists' 
and engineers' requirements, as does the model I, 
several enhancements other than the packaging broad­
en the model m's potential uses. 

To make the model III more enticing as a desk-top tool 
for a variety of applications, for example, Tandy's 
Radio Shack stores offer it with two built-in 5¥4-in. 
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double-density floppy disks, 32K bytes of RAM, a more 
powerful operating system than the model I's and 
BASIC, all for $2495. Furthermore, the stores offer 
several applications packages ranging from word pro­
cessing to data-base management. 

To further enhance this product line, Radio Shack 
sells an inexpensive version of the model III as the 
TRS-80 color computer. A basic 4K-byte version of this 
6809 µp-based system sells for $399, and can include 
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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 
l/O 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 l/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,Inch 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 fast8 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 21 or 35 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 
DISKOS 1070 gives you 10. 8 megabytes of capacity, with stepper-motor 
positioning for seek times of 73 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! 
Is 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: 

lPRilAM 
3096 Orchard Drive San Jose, CA 95134 

Telephone (408) 946-4600 TWX 910-338-0293 
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The Apple Ill was hampered by 
delivery problems, and the machine is 
just now impacting the 
personal-computer market. But the 
Apple II continues to be popular with 
businessmen and educators. 

options that permit telephone communications and can 
be upgraded to 16K bytes. Designed to be connected to 
TVs, the computer includes an NTSC-compatible com­
posite video signal. 

Radio Shack also sells an extended-graphics BASIC 
for $99 that compares favorably with the benchmark­
quality software offered by Hewlett-Packard Co. 

Increased memory and power 

Apple Computer Corp., which manufactures another 
popular personal-computer line, offers additional soft­
ware capability for its Apple II. President Mike Scott 
says the company is opening a new world with the 
Apple III. Scott refers specifically to the Apple m's 
increased memory size and processing power compared 
to its predecessor. Moreover, he points out, the 

Patterned after another computer series-the Radio Shack 
TRS-80 Level I and II µcs-Personal Microcomputers ' PMC-80 
(right) employs a built-in cassette and 128 x 48 graphics 
resolution. The Apple Ill µc (below) supports as many as 128K 
bytes of memory, three graphics modes, a 74-key keyboard 
(including a 13-key numeric keypad), NTSC and RGB video 
outputs and a built-in 5 '1• -in . floppy-disk drive. 
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less-than-$3000 Apple III gives business users a ma­
chine that can grow as their needs change. 

The Apple III was hampered by delivery problems 
(partially related to an on-board real-time clock chip, 
which was eliminated), and the machine is just now 
impacting the personal-computer market. But the 
Apple II continues to be popular with businessmen, who 
select black-and-white displays to avoid the fringing 
problem associated with color sets, and with educators, 
who like the machine's color capability. Scott points 
out, however, that business users are becoming more 
sophisticated and realizing the importance of color­
particularly for making presentations. 

To support better color displays, therefore, the 
Apple III includes both a direct NTSC black-and-white 
video jack and an R6B jack for higher quality color 
monitors. 

Regardless of the hardware enhancements offered by 
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Commodore's VIC 20 is a Japanese 
design and could represent the first 
wave of such products to hit the U.S. 

low-end portable-system market is Commodore Inter­
national. Its 5K-byte VIC 20 sells for $299. 95 and 
features color graphics, sound, expansion to 32K bytes 
and programmable function keys. 

the Apple III, however, software remains a problem­
at least for the short run, explains Scott. Apple 
programmers, however, are working both internally 
and with software houses to develop software that 
operates in the model m's native mode. For example 
Pascal, FORTRAN, BASIC and a variety of application 
software, such as Personal Software's VisiCalc, can be 
expected within a few months. 

The VIC 20 comes in a keyboard enclosure and 
employs ROM expansion cartridges. It also connects to a 
TV and incorporates an RF modulator. The system has 
not yet received FCC certification for meeting RFI and 
EMI emission standards, however. The VIC 20 is a 
Japanese design and could represent the first wave of 
such products to hit the u.s. 

An increasingly popular personal-computer trend is 
toward small, almost hand-sized, portable units. 
Among the first companies to offer a unit in this class is 
Sinclair Research. Its $199.95 ZX80 employs a Z80A 
8-bit µp, a 40-key pressure-sensitive keyboard, 4K 
bytes of ROM-resident BASIC and lK byte of user RAM. 

Another personal system that bears watching is 
Osborne Computer Corp.'s Osborne 1, a Z80-based 
system introduced earlier this month at the West Coast 
Computer Faire (see "Hardware vendor offers equity 
for software," p. 18). It includes 64K bytes of RAM (4K of 

The ZX80 measures 6Y2 x 8¥2 x 1 Y2 in., weighs 12 oz. 
and connects to a TV. The machine's 24 x 32 
monochrome character display includes 24 graphic 
symbols and inverse video. 

Unfortunately, the zxso operates on channel 4 (67.25 
MHz) and thus creates some problems on domestic sets 
due to interference from TV stations operating on that 
channel. 

Sony has taken an interesting approach to small 
personal computers for professionals with its Typecord­
er. The 8Y2- x 11- x 1 Y2-in. unit includes a standard­
sized keyboard, an LCD and a micro-cassette drive for 
storing as many as 120 standard typed pages. The 
Typecorder sells for $1400, plus $475 for an acoustic 
coupler and $800 for a portable printer. 

Also hoping to claim a share of the rapidly developing 

Someth ing for everybody is available from Hewlett·Packard as 
shown here with the H P·85 (upper left), the H P·83 (upper right) and 
the HP·41CV calculator (center). 

A class of personal systems that 
mystifies many are the so-called 
add-on, or game, machines, such as 
Mattel Electronics' lntellivision. A user 
can connect th is $300 master 
component unit to a TV and use it to 
play games. Mattel also plans to sell a 
keyboard component for $700 that will 
give the system a more traditional 
personal-computer look. 

Another game machine, the $599 z 
Grass computer, is built by Bally and 
marketed by Astrovision. The comput­
er's Bally Arcade module connects to 
a TV; its keyboard system contains 
32K bytes of RAM and a sophisticated 
graphics system. 

Texas Instruments, Inc. continues 
to market its Tl 99/4 system, but now 
sells it for $649. 95 , for a basic console 
unit, including processor, BASIC and 
keyboard . This unbundling of the 
99/4's console from its display monitor 
was prompted by lagging sales. 
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GAMES OR COMPUTERS? 
The 99/4's hallmark is its ability to 

incorporate high-quality (understand­
able) speech synthesis for $1 49.95 . 
Moreover, Tl is attempting to entice 
prospective buyers by offering a fairly 
comprehensive line of software in 
ROM packs, tape and diskette fo r 
$14.95 to $69.95. Even so, computer 
retailers predict rough seas ahead for 
the unit, especially since the introduc­
tion of less-than-$500 machines. 

The personal computers manufac­
tured by Atari Inc. also employ 
ROM-based software. In both the 
models 400 and 800 , a ROM-cartridge 
system keeps users away from the 
unit's backplane. Electrically tight 
covers house slots that accept 
additional RAM and ROM. Another 
ROM slot, accessed via a flip-open 
door, enables users to insert game or 
language cartridges. 

Atari offers two levels of machines, 
providing users with a relatively wide 

range of capabilities. The 16K-byte 
version of the Atari 400, which sells 
for $630, employs a membrane 
keyboard. It is essentially a high-level 
game module. The 800, on the other 
hand, priced at $1080 for a 16K-byte 
version , features a typewriter-style 
keyboard with full bounce and tactile 
feedback. It is geared more toward 
users who want greater functionality 
and the ability to add peripherals. 

A relatively unknown machine, the 
z8o-based PMC-80 , manufactured by 
Personal Micro Computers, is de­
signed to emulate the popular Radio 
Shack TRS-80 model 1. Priced at $645, 
the basic 16K-byte unit runs any 
software developed for the TRS-80 . 
But the unit is currently the subject of 
a legal dispute with Radio Shack. 
Radio Shack claims the PMC-80 is a 
direct copy of its now discontinued 
model. Neither side will comment on 
the legal battle . 
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If you ~ant a choice 
tn print wheels, 

there'~ onlY. one choice 
10 printers. 

--~ f 

- -

The Diablo 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. 

T he 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 

Oioblo® ond XEROX® ore trodcnurks of XEROX CORPORATION. 
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ONE GREAT SHOW 
DESERVES ANOTHER 

Since the COMDEX show was first established 
two years ago, and particularly after the recent 
overwhelming success of COMDEX '80, many 
vendors and ISOs alike have been telling us 
that this unique conference and exposition 
once a year just isn't enough. 

Hello there, COMDEX/SPRING! 
The big push is on to computerize America , 
boost productivity in every office and shop 
across the land. That 's why Independent Sales 
Organizations (ISOs) are springing up like 
dandelions after the rain . Vendors are accel­
erating their schedule of new product 
introductions, and their intense search for 
independent sales representation . 
Thus, COMDEX/SPRING, 
in New York City, June 
23-25, 1981. If you're a 
computer industry mar­
keter, whether vendor or 
ISO, you've now got TWO 
opportunities each year 
to get together with the 
people who really count. 
You've got COMDEX/ 
SPRING in New York in 
June, and you've got 
COMDEX '81 in Las 
Vegas in November . 
That's a one-two market­
ing punch guaranteed to 
get the job done! 

Who exhibits at the COMDEX shows? 
Leading vendors of small computer and word 
processing systems, peripherals, software and 
media-suppl ies-services have been flocking to 
COMDEX since its inception in 1979. Write or 
call us immediately for detailed information on 
COMDEX/ SPRING and , among other things, 
we'll send you a list of more than 360 such 
companies which exhibited at COMDEX '80. 

ISO, as defined in our dictionary. 
ISO (ai-ess-oh) Independent Sales Organiza­
tion. Acronym coined by The Interface Group 
in summer 1979 as convenient umbrella for all 

independent third-party 
sellers of small systems 
and related products and 
services. Such as: Dealers, 
distributors , systems 
houses , commercial 
OEMs, computer retailers, 
manufacturers ' reps , 
turnkey vendors, office 
machines/products deal-

, ers, software houses, etc. 
The acronym has gained 
widespread acceptance, 
following its introduction 
by COMDEX. 

June 23-25, 1981 • New York Coliseum, New York, New York 

For further information, write to COMDEX/SPRING '81 , 
160 Speen Street , Fram ingham, MA 01701 . 

Or call us toll -free: 800-225-4620 (in Mass., 617-879-4502) . 

Another Conference and Exposition from THE INTERFACE GROUP 
Producers of: INTERFACE, INTERFACE WEST, FEDERAL DP EXPO, COMDEX, COMDEX/ SPRING, 

THE NATIONAL SMALL COMPUTER SHOW 

REI/. 3/25/81 
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IN A WORLD FULL 
OF UNCERTAINTY. 
WE CERTIFY EVERY 
FLEXIBLE DISK 
WE MAKE.NOT 
EVERY OTHER ONE. 

SYNCoM. Your flexible alte~nar1ve 

While other companies have been putting a lot of 
money into sophisticated advertising , we've been putting a 
lot of money into sophisticated test equipment . 

And putting the test equipment to work on every disk we 
make . 

That way, the only Ectype Flexible Disks you can buy 
are disks that have been 100% 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. 

© 1981 SYN COM. div1s1on Schwan's Sales Enterprises. Inc. 

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. 

Call 1-800-843-9862 (In Canada call 605-996-8200) 
for the name of your nearest distributor. 

SYNCOM® 
PO . Box 130, Mitchell , SD 57301 
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THE STD BUS PEOPLE. 
INTERSIL'S SYSTEMS DIVISION 

ANNOUNCES A SPECTRUM OF STD 
BUS CARDS - OFF THE SHELF. 

From the people whose total systems 
shipments to date have exceeded seven 
b1/'1on bytes of memory. The same people 
who've made a reputation 1n ultra-reliable 
cards and systems over the last ten years: 
lntersil's Systems D1v1s1on. 

Now introducing a broad new spec­
trum of STD BUS products. All available 
right now. And all truly STD BUS compat­
ible. So you can mix and match cards with 
no surprises. 

Plus, you can have your choice of 
microprocessors: 8085 or Z80. Either way, 
you get total compat1bil1ty throughout 
the family. 

Z80 CPU Card (ISB-3100) 
8085 CPU Card (ISB-3110) 
16K x 8 CMOS Memory Card (ISB-3216) 
Parallel Input Card (ISB-3310) 
Parallel Output Card (ISB-3320) 
Floppy Disk Control Card (ISB-3400) 
Triac Output Card (ISB-3500) 
Opto-isolated Input Card (ISB-3510) 
Reed Relay Output Card (ISB-3520) 
Hardware Anthmetic Card (ISB-3600) 
Sync! Async Communications Card (ISB-3700) 

AND A SPECTRUM OF SOFTWARE 
PRODUCTS - OFF THE SHELF. 

No, we didn't forget software. And we 
didn't forget that you need it now. Every­
thing from DOS to PASCAL -off the shelf. 

CP!M' Disk Operating System (ICP/M) 
including text editor, assembler, debug, 
and disk and terminal 110 handlers 

Macro Assembler (/MAC) 
FORTRAN Compiler and Library (/FORT) 
BASIC Compiler (IBASC) 
BASIC Interpreter (/BAS/) 
PASCAL Compiler (IPASC) 
Firmware Monitor (IFMON) 

®Trademark of D1g1to/ Research. Inc. 

DEVELOPMENT SYSTEMS AND 
MUCH MORE - VERY SOON. 

We're not stopping now. Because were 
committed to having the biggest and best 
line of STD BUS cards in the business. 

So in the very near future we'll be 
announcing a number of major additions 
to the family. Including parallel 1/0. A/D 
and D/A cards. A PROM-burner card. 
A bit-oriented dual-channel synchronous 
communications card. A remote data 
acquisition controller card. Three new 
memory cards and more. 

On the software side, we'll be 
introducing a firmware development sys­
tem, 1nclud1ng monitor, assembler and 
editor, PROM-burning software and mult1-
task1ng control monitor. 

And tying 1t all together there II be a 
start-up designers kit - plus a full-fledged 
STD BUS development system. So stay 
close and watch for more good news. 

AVAILABILITY: NOW 
PRICING: GREAT! 

Like we said. our stock 1s on the shelf. 
You can call and check that out. 

And our pricing? Compet1t1ve. 
Very compet1t1ve. 

CALL OUR HOT LINE: 
(408) 743-4442. 

That's the number to call. To place an 
order or to get a full packet of our STD 
BUS literature super fast. Or call any one 
of our distributors directly: Anthem, 
Arrow, RAE. Industrial Electronics Ltd., 
or Zentronics. 

Or simply send in the coupon -
to the STD BUS People: lntersil Systems 
Division. 
,-------------------- , 
I I 
I 
I 
I 
1 SYSTEMS DIVISION 
: Marke ting Department, 1275 Hammer-
I wood Ave., Sunnyvale, CA 94086 
I Tel: (408) 743-4300 or Hot Line: (408) 743-4442. 
l Plect">C tel me rnore 1 

I 
I 
I 
I 
I 

_ISB-3100 
_ISB-3110 
_ISB-3216 
_ISB-3310 

ISB 3320 
ISB 3400 

_ISB 3500 
_ISB 3510 

ISB 3520 
ISB 3600 
ISB 3700 

I Nornc/T1tlt ____ _ 
I I 
I Cornp<1 ny I 
I I 
I Addie,, I 
I I 
I c ty/St.Ilt /71p I 
I I 
I Phone I 
I I I My p1 og1 .irn st.1• ted/w Slcl• t I 
I an t 1c1p.ltl in innu,1 1 usage 01 __ aid I 
L _________________ ~_::~_I 
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Although this year's personal-computer 
offerings include a host of features from 
slick packaging to dazzling color 
displays, all is for naught without a high 
level of software support. 

which serve the display), a built-in 5-in. diagonal 
monitor that supports a 52 x 24 character display, two 
5Y4-in. single-sided, single-density floppies, a full-sized 
typewriter keyboard with a 10-key numeric keypad and 
IEEE-488 and EIA RS232C interfaces. The machine 
comes in a brushed-aluminum, weatherproof suitcase 
that fits under an airplane seat. 

The Osborne-1 sells for $1795, including Digital 
Research's CP/M operating system, Compiler Systems' 
c BASIC, Microsoft's M BASIC, Micropro's Wordstar 
word-processing package with a Mailmerge option, and 
a Sorcim package, called Supercalc, that is under 
development. Supercalc will act as an electronic work 
sheet, much like Personal Software's VisiCalc. Also in 
the planning stage are hardware options, such as a 
modem, an acoustic coupler, double-sided, double­
density disks and a choice of monitor screen sizes from 9 
to 12in. The company plans to begin production this 
month, but will avoid direct sales and deal solely 
through distributors. 

Taking a professional approach 

Three manufacturers-Exidy, Hewlett-Packard and 
Kontron-have carved out a unique niche in the 
personal computer field by offering professional ma­
chines with a personal touch. Hewlett-Packard enjoys a 
leading position with three machines. Two of these, the 
HP-85 and HP-83 look like desk-top computers with 
integrated CRTs and keyboards. The 83 is priced at 
$2250 and offers all the functional features of the 85 
except for an integrated thermal printer and a 
tape-cartridge drive. 

The third computer, the HP-41CV, looks like a 
calculator. The $325 unit accommodates a variety of 
peripherals, including printers, plotters and magnetic­
card readers. It can be programmed to perform the 

functions usually associated with its desk-top cousins. 
More importantly, the 41CV fits into an attache case and 
works at the flick of a switch. 

Kontron's PSI-80 µc controller is aimed at OEMS who 
want to tailor a system to unique requirements. The 
system is priced at $4430 for a 32K-byte, 1-disk 
configuration and supports the Kontron Operating 
System (KOS), which permits foreground and back­
ground operations, and the use of CP/M. It runs all 
Microsoft system software, including BASIC, FORTRAN 
and COBOL. 

The PSI-80 also uses Europe cards and includes 
dot-addressable graphics on a P-31 green-phosphor 
display. The machine is aimed at industry-control and 
real-time data-acquisition applications. 

Targeted for a much broader audience than the 
PSI-80, the Exidy Sorcerer 2 is designed to be 
upgradable. Company president Paul Terrell says that 
the unit lets buyers choose the lowest level machine 
available and familiarize themselves with it. The 
Sorcerer operates with either a TV or a 20-MHz, 12-in., 
P-31 green-phosphor display and sells for $499. Users 
can add additional memory and disk drives for a 
full-blown system as requirements change. 

Software proves a key element 

Although this year's personal computer offerings 
include a host of features from slick packaging to 
dazzling color displays, all is for naught without an 
extremely high level of software support. The neces­
sary software divides into two main classes: system and 
application. 

Among system software entries, Digital Research's 
CPIM and MPM operating systems and PLII and Micro­
soft languages rank as undisputed leaders. But because 
the trend points more toward small-business and 
self-help applications, numerous companies-including 
Microsoft's Consumer Products Division-are jumping 
on the application bandwagon. Consequently, µc users 
are encountering everything from sophisticated graph­
ics games to information-handling systems. 

One company that can be credited with developing 
high-level software for professionals is Personal Soft­
ware. Its mainstream product, VisiCalc, runs on a 

NO REGULATION 

If you're afraid that Uncle Sam will 
stick his nose into the sale and use of 
personal computers , Sen. Barry 
Goldwater (Rep, Ariz.) says you can 
put your fears to rest. He believes the 
government has no business regulat­
ing these aspects of the machines, 
and he opposes any legislation 
intended to do so. 

Goldwater does state, however, 
that manufacturers should be forced 
to comply with Federal Communica­
tions Commission regulations govern­
ing RFI and EMI emissions. But he 
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notes that such regulations are almost 
unenforceable because of a lack of 
manpower and funds available to the 
watchdog agency. 

In regard to personal-computer 
factors, though, Goldwater not only 
opposes regulating the machines, he 
greatly favors their use in all aspects 
of American life. 

In fact, he predicts that in five years 
one household in 1 o will use a µc for 
entertainment, education or some 
form of business. Furthermore, he 
expects schools to employ the 

machines in concert with large data 
bases made available by the federal 
government to enhance the educa­
tional process. 

Although Goldwater supports per­
sonal-computer use, he quickly points 
out that he doesn't condone federal 
funding of projects aimed at encour­
aging their use-other than to make 
available, via timesharing, information 
held in federal data banks. 

The senator owns a µc-one he 
built himself for controlling his 
ham-radio station in Arizona. 
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VisiCalc enables users to develop 
tabular displays, perform arithmetic and 
logical operations on data and perform 
projections. 

general market as Personal Software with business­
oriented products. Company president and chief de­
signer Mike Posehn creates software using modular 
sub-packages that provide standard displays and entry 
methods. 

variety of machines including the Apple II and m; 
Commodore Pet and CBM; Atari 800; Radio Shack 
models 1, II and m; and the HP-85. 

This $150 to $200 visual-calculator program enables 
users to develop tabular displays, perform arithmetic 
and logical operations on data and perform projections. 
Company chairman Dan Flystra, says that VisiCalc and 
associated products let users do all the things on a 
computer that they would normally do with paper and 
pen. 

Flystra takes an innovative approach to software by 
using no buzzwords such as bit or byte as part of 
marketing strategy. He opts, instead, for an almost 
Digital Equipment Corp.-type approach to selling 
solutions. The strategy apparently works: an estimated 
total of more than 50,000 copies of VisiCalc are in use, 
serving as the industry benchmark. 

Another firm, Organic Software, supports the same 

Using a Z80A µp, the Kontron PSl-80 µc/controller supports fore­
ground and background operations. It is designed for OE Ms who 
require a system they can tailor to specific applications. 
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FOR MORE INFORMATION . . . 
For more information on the personal computers or software described in this article, contact the 

following manufacturers directly or use the appropriate reader circle numbers. 

HARDWARE 
Apple Computer, Inc. 
10260 Bandley Dr. 
Cupertino, Calif. , 95014 
(408) 996-1010 
Circle No 440 
Astrovision 
6460 Busch Blvd., Suite 215 
Columbus, Ohio 43229 
(614) 885-0130 
Circle No 441 
Atari 
1265 Borregas Ave. 
Sunnyvale, Calif. 94806 
(800) 672-1404 
Circle No 442 
Commodore Business Machines 
950 Rittenhouse Rd . 
Norristown, Pa. 19403 
(215) 666-7950 
Circle No 443 
Exidy, Inc. 
390 Java Dr. 
Sunnyvale, Calif. 94086 
(408) 734-9410 
Circle No 444 

SOFTWARE 
Digital Research 
801 Lighthouse Ave. 
Pacific Grove, Calif. 93950 
(408) 649-3896 
Circle No 455 
Lifeboat Associates 
1651 Third Ave. 
New York, N.Y. 10028 
(212) 860-0300 
Circle No 456 

Heath/Zenith 
Benton Harbor, Mich . 49022 
(616) 982-3519 
Circle No 445 
Hewlett·Packard Co. 
1000 N.E. Circle Blvd. 
Corvallis , Ore. 97330 
(503) 757-2000 
Circle No 446 
Kontron Electronics, Inc. 
630 Price Ave . 
Redwood City , Calif. 94063 
(415) 361-1012 
Circle No 447 
Mattel Electronics 
5150 Rosecrans Ave. 
Hawthorne, Calif. 90250 
(213) 644-0411 
Circle No 448 
Osborne Computer Corp. 
2650 Corporate Ave. 
Hayward, Calif. 94545 
(415) 887-8080 
Circle No 449 

Micro-Ap Inc. 
9807 Davona Dr. 
San Ramon, Calif. 94583 
(415) 828-6697 
Circle No 457 
Microsoft Consumer Products 
400 108th Ave., N.E. Suite 200 
Bellevue, Wash . 98004 
(206) 454-1315 
Circle No 458 

Personal Microcomputers Inc. 
475 Ellis St . 
Mountain View, Calif. 94043 
(415) 962-0220 
Circle No 450 
Sinclair Research Ltd. 
50 Staniford St. 
Boston, Mass. 02114 
(617) 742-4826 
Circle No 451 
Sony Corp. of America 
Public Relations Dept. 
9 W. 57th St. 
New York , N.Y. 10019 
(212) 371-5800 
Circle No 452 
Tandy Corp./Radio Shack 
1800 One Tandy Center 
Fort Worth , Texas 76102 
(817) 390-3272 
Circle No 453 
Texas Instruments Inc. 
Consumer Relations 
Box 53 (Att Tl 99/4) 
Lubbock, Texas79408 
(214) 238-2481 
Circle No 454 

Organic Software 
1492 Windsor Way 
Livermore, Calif. 94550 
(415) 455-4034 
Circle No 459 
Personal Software Inc. 
1330 Bordeaux Dr. 
Sunnyvale, Calif. 94086 
(408) 7 45-7841 
Circle No 460 
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THE CALLAN@INTEGRATED 
WORK STATION IS THE PERFECT PACKAGE 
FOR OEM USERS OF MULTIBUS@)OR LSI-11 

COMPATIBLE CARDS. 

··~··· it •••••• 

INTELLIGENT 1 
TERMINAL 

12-inch CRT display, 
non-glare glass, 7 by 9 

character, 5 character 
attributes, powerful edit 
commands, split screen, 

separate scroll region, 
smooth scrolling. High 

strength structural 
foam case. 

2oowAn l 
SWITCHING 

POWER SUPPLY 
Enough power to handle 
virtually any system con­

figuration. Fan cooling. 
Rear cover removable for 
CPU access. Will operate 

with cover removed. 

DETACHABLE 3 
KEYBOARD 

82 keys including 
keypad, auto repeat 

function keys, applications 
modes, typewriter pairing. 
LED indicators show On 

Line/ Local, KB locked, 
keypad in application 

mode (3 LEDs are user 
accessible through 

RS232 commands ). 

BUILT-IN CPU 4 
CARD CAGE ---

Holds up to 6 Multibus 
cards or 7 quad/14 double height 

LSI-11 modules so user can configure 
system using these card families , 

including microprocessor, memory, 
peripherals, input/output, 

communications ... 

At last, the perfect packaging 
solution for OEMs and large volume 
end-users who are using Multibus or 
LSI-11 compatible cards. 

It's the Callan CDlOO - a 
compact, desk top Integrated Work 
Station, which combines a versatile 
intelligent terminal with advanced 
video features , an integral card 
cage which holds up to 6 Multibus 
or 7 quad/14 double height LSI-11 
modules, a high capacity switching 
power supply, and, as an option, two 
5~ inch mini floppies, or one floppy 
and one mini Winchester rigid disk. 

Now you can design your 
complete system into this single 
low cost package, rather than inter­
connecting 3 or 4 separate boxes, 
or investing $500,000 or more 
to develop your own integrated 
work station. 

The Callan CDlOO makes the 
"Make or Buy" decision easy, since 
unit prices are as low as $3195 with 
substantial OEM discounts available. 

The CDlOO is fully compatible 
with all Multibus and LSI-11 family 
cards, and software as well, including 
DEC's RT-11 and RSX-11, CP/M and 

7 RS232 SERIAL 
INTERFACE 
Connects CPU and 

terminal. Option switches 
---- select: 115/230\1, baud 

rate, 7/8 data bits, parity, 
auto wrap, auto LF, 
local/self test/on line, 
other modes. 

6 DUAL 5Y4 INCH 
MINI FLOPPIES 
(OPTIONAL) 

Or one mini floppy and 
one Winchester rigid disk. 
Disk controller (user 
selected) is located in rear 
card cage. 

5 FRONT PANEL 
SWITCHES& 
LEDs 

CPU reset and interrupt 
switches (Multibus). 
CPU halt/enable and L TC 
switches (LSl-11). 8 CPU 
LEDs addressable through 
RS232 commands. 

CP/M86 from Digital Research, and 
Intel's RMX-80 and 86. 

For the whole story, phone or 
write Callan Data Systems today. 

DATA SYSTEMS 

2637 Townsgate Road 
Westlake Village, CA 91361 
Telephone: (805) 497-6837 

DEC, RT-11, RSX-11 and LSl-11 are trademarks and/or products of Digital Equipment Corporation • Multibus, RMX-80, RMX-86 and Intel are trademarks and/or products of 
Intel Corporation • CP/M and CP/M86 are trademarks of Digital Research • ~ is a trademark of Callan Data Systems. 
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Organic's Textwriter supports dynamic 
indexing and subheads and provides 
for a variety of printer controls. 

Specifically, Organic sells programs that help users 
keep appointments, manage projects and perform word 
processing. The firm's $295 Datebook sets up a date 
ledger book that keeps track of appointments by date, 
time and name. The $295 Milestone performs a similar 
funCtion for projects and permits critical-path analysis. 

Because word processing is a major element of most 
businesses, Organic markets Textwriter software, 
which is patterned after DEC's RUNFlO post processor. 
This $125 package supports dynamic indexing and 
subheads and provides for a variety of printer controls. 
The software comes on 8-in. IBM-compatible floppy­
disks for the CP/M operating system. 

Information handling is also an important aspect of 
business, and data-base management is often requested 
for personal computers-needs that Micro-AP fills with 
its Selector IV. Written in c BASIC and running under 

With two 5 '!.-in. floppy-disk drives and a full typewriter-like 
keyboard with upper· and lower-case characters, Radio Shack 's 
TRS-80 model Ill replaces the firm's model I component system 
with a unitized package. 

• -

The dual ZSO µp-based WH-89 integrated machine (left) and the 
LSl-11-based 16-bit WH-11 A systems come from Heath/Zenith 
either in kit form from the firm 's Heathkit Division or assembled 
from the Zenith Data Systems Group. 
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As an expansion of its electronic-game series, Mattel Electronics 
sells the lntellivision as a master stand-alone component. It also 
sells an optional keyboard component used to expand the unit 
into a full µc system. 

CP/M, this data-base manager provides flexibility in 
setting up data fields and report definitions for the 
system printer. It sells for $550, or $367 in OEM 
quantities. 

Diversity causes problems 

A major gap in the market has resulted from the 
diversity in machine architectures (even for the same 
µp), size of disk drives and differences in operating 
systems. Consequently, independent software vendors 
find it difficult to furnish products for a wide range of 
machines. 

To fill this gap, Lifeboat Associates offers a configu­
ration service that adapts the firm's products to a 
variety of µc configurations. For example, although 
Organic's packages are primarily available on single­
density 8-in. diskettes for standard CP/M, Lifeboat 
offers the same products on 5¥4-in. diskettes for 
standard and 4200-hex-based CP/M systems. 

Lifeboat president Tony Gold points out that a 
software package can be the best in the world, but if it's 
not portable and flexible enough to meet today's needs, 
you might as well forget it . 

The Japanese connection 

With an eye toward competing in both th• hardware 
and software areas, Japanese firms are preparing for a 
major invasion of the personal-computer field. Note, for 
example, Sony's and Commodore's hardware products. 

What about software? This remains a major unan­
swered question, but early reports seem to indicate 
that Japanese companies will seek compatibility with 
popular U.S. software products. Industry sources 
report that NEC and Hitachi have already signed 
contracts with Digital Research and Microsoft for 
systems software, for instance. Whether a large 
variety of applications will be available , though, is 
anyone's guess. • 

Carl Warren is Western Editor of EON magazine, which 
published this article in its April 29 issue. 

MINI-MICRO SYSTEMS/May 1981 



Speed Reading 
Multiple OCR Fonts . .. at up to 3000 characters per second. 

INPUT has the solutions to all of 
your OCR problems. 

• Easy Implementation, Designed With 
The OEM In Mind 

• Accurate Low & High Speed Input 

• Cost Savings With Low Price 
Competitiveness 

A Readers Guide 

The heart of INPUT's Optical Character 
Recognition product line is the OEM 
Recognition System. This system con­
sists of three major parts; a Font 
Recognition Board, a High Speed 
Camera with Video Processor, 
and versatile Control Logic 
Printed Circuit Boards with 
Backplane. 

INPUT's FONT RECOG­
NITION BOARD is power­
ful and accurate. It employs a pat­
ented and proven recognition 
technique, and can read from 
10 to 300 inches a second 
with no degradation in accu-
racy. All fonts are plug com­
patible, use the same Sequen-
tial Feature Analysis 
technique and can be com-
bined with up to 5 fonts in a 
single system. 

Our basic systems are used worldwide, 
providing the highest quality Optical Char­
acter Recognition to an extensive variety 
of transport systems. 

The HIGH SPEED CAMERA 
AND VIDEO PROCESSOR pro-

vide proper illumination and det'?c!ion, insur­
ing optimum video signals for recognition of 

degraded print. For slower speeds other 
cameras are available that offer the 

same quality at lower prices. 

1111
110 

The CONTROL LOGIC 
performs many functions including: 
system outputs, standard parallel 

interface (with others available), 
"Scrub" ... an enhancement 

I that helps eliminate extrane­
ous marks from the OCR data 
line, buffers to store 3 distinct 

character images for 
improved recognition, system 
control lines that provide the 
host system with necessary 
control over all OCR func­
tions, including font selection. 

---------------- - \..._,. ..,..1 '-0 1\l t -.v ,.,-_________ 
Why "Reinvent The Wheel" .. .let the OCR experts supply the 
product you need at a price you can afford. 

With over 10 years experience and over 1300 
systems installed, INPUT offers "Top of the 
Line" ability with "Low Price" competitiveness. 

OCR is our business . .. 
We can make it yours. 

Give Jerry Brown a call at (301) 869-9222 .-------------------------1 ~"11111111111· anOCRProd.ctsCorrpany Mail to: 

I INPUT 1370 PICCARD DRIVE 
I II[~ ROCKVILLE, MD 20850 
I BUSINESS MACHINES INC. 

I 
D Have someone contact me as soon as 

possible. 

I D Please send more information about 

Name 

Company 

Address 

City State Zip 

Telephone 

L 
your OCR products. -------------------------CIRCLE NO. 97 ON INQUIRY CARD 
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In 1981, this symbol ... 
will identify 57 trade and public shows, domestic 
and international, organized and managed by 
Cahners Exposition Group, the largest professional 
management company of its kind in the world . 

They will range in diversity from such established 
events as the 36th annual National Hardware Show 
and the 25th Greater New York Auto Show to 
twelve new CEG shows-seven new international 
and five new domestic ... in addition , CEG is the 
organizer of the largest group of electronics 
manufacturing exhibitions in the world. 

In total , the 57 CEG shows will represent 
approximately 3 million square feet of exhibit space, 
31/2 million attendees, and over 10,000 exhibitor 
companies. 

An estimated $1 billion worth of products and 
services will be sold as a direct result of these 
shows. 

Corporate 
Headquarters 
New York: Boston: 

We recite these facts for two primary reasons : 

• To indicate the extraordinary impact of trade 
shows in the marketplace, with more than 5,000 
scheduled in the U.S. this year. 

• To emphasize that the key to the success of any 
show is professional management. 

Our pride in the CEG symbol is rooted in 
performance-our demonstrated ability in 
producing more effective results for existing trade 
shows, as well as creating new shows shaped to 
reflect the dynamic changes occuring in a given 
industry. 

Try us. We will welcome the opportunity to talk 
with you . 

And look for the CEG show symbol. It is the sign 
of professionals at work. 

Chicago: Los Angeles: CEG 
Cahners 
Exposition 
Group 

331 Madison Avenue 
New York, NY 10017 
Phone: 212/682-4802 
Telex: 649400 CEG NY 

221 Columbus Avenue 
Boston, MA 02116 
Phone: 617/536-7780 
Telex: 940573 LPC BSN 

222 W. Adams Street 
Chicago, IL 60606 
Phone: 312/263-4866 
Telex: 256148 KIVER ORG CGO 

8687 Melrose Avenue 
Los Angeles, CA 90069 
Phone: 213/659-2050 
Telex: 194351 SHOWCOINT 

LONDON: 
171-185 Ewell Road 
Surbiton Surrey KT6 6AX England 
01-390-0281 
Telex: 929837 

SINGAPORE: 
360 Orchard Road 
International Building 
D6A-4th Floor 
Singapore 9, 
235-9145 
Telex: RS25932 

OVERSEAS OFFICES 

HONG KONG: 
9F Flat "C" 
Wing Cheong Commercial Bldg. 
19-25 Jervois Street 
Hong Kong 
Telex: 62270 ISCM HX 

TOKYO: 
Kokyo Building 3F 
3-4-11 Uchikanda 
Chiyoda-ku, Tokyo 101 , Japan 
03-254-6041 
Telex: 27280 
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The Zenith Smart Terminal. 
Reverse video 
by character 
can be used to 

Compare the features. Professional touch keyboard 
follows standa rd typewriter layout 
with 72 keys, including 12 specia l 

emphasize words, 
lines, phrases 
or paragraphs.~ 

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

80 character by 
24 line format, 
plus a 25th line for ----. 
operator mess~ges 
and prompts. 

Displays complete 
ASCII characte r 
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-I 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 . 

>*''N jdata systems 
1000 MILWAUKEE AV[NUE, GLENVIEW. llllNOIS b0025 

The quality goes in before the name goes on. 
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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. 

, - -------------------------· 
I 

Zenith Data Systems 
1000 Milwaukee Ave. 

I Glenview, IL 60025 

I 
I 
I 
I 
I 
I 
I 
I 
I 

c 0 Please send me more information on the Zl9 video 
display terminal, and include your dea ler and service 
center list. 
Name ___________ Tel. ____ _ 
Title _________________ _ 
Company _______________ _ 
Street ________________ _ 

City ________ State ____ Zip ___ _ 

MMS 
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"WITH THE UCSD p-SYSTEM: 
WE CAN WRITE ONE APPLICATION 
THAT GOES FROM APPLE TO ZENITH:' 

I • : J ; I ~ • • -
- ...... ,.,,., ,,f--

- A • • " f '" I • ~ : • -- , ..... : .. . .. . -

UCSD P-System and UCSD Pascal are trademarks of the Regents of the University of California. 

CIRCLE NO. 100 ON INQUI RY CARD 
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HARRY BLAKESLEE, President, Denver Software 

0 ur business is bigger and 
better than ever. 
A lot of the credit for that 

goes to the UCSD p-System software 
from SofTech Microsystems. It's 
given us ten times the market we 
used to have. 

We can write a single, 
sophisticated applications program 
with the UCSD p-System-like our 
financial management package-and 
it just keeps on running. On Apple, 
Commodore, Ohio Scientific, Texas 
Instruments, Zenith, and more. 
That's the real beauty of the UCSP 
p-System. Any program you write for 
one microcomputer runs on others, 
both today and tomorrow. You protect 
your software investment, without 
restricting your hardware options. 

And with the UCSD 
p-System,you can use the language 
of your choice-UCSD Pascal,™ 
FORTRAN-77, BASIC, or assembly 
language. All are backed by SofTech 
Microsystems, a leading system 
software company who's been around 
for over a decade, who knows how 
to develop professional quality 
software, and who's committed to 
delivering it. 

Get a head start on tomor­
row. With the microcomputer 
software that goes from "A" to "Z:' 
Distribution licensing and single 
copies available. Write or call for 
details, so you can start going 
places, too. 

~(Q)~~~O=O 
mlCROSYSTems 
R SUBSIOIRRY OF SOFTECH 

For the software that's going places. 
9494 Black Mountain Road, San Diego, 

CA 92126. (714 ) 578-6105 
TWX: 910-335-1594 
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DISTRIBUTION 

The crisis 
in DP sales 

GENE R. TALSKY, 
Professional Marketing Management, Inc. 

Too few qualified people 
and too many products add up to rising sales costs 

Rapid sales growth and the start-up of new computer 
manufacturers every month have created a scarcity of 
experienced salespeople. Add to this the increased 
costs associated with marketing and selling-and a 
crisis emerges. 

A recent McGraw-Hill Research study indicates that 
the cost of a sales call is now $92.13 for large companies 
and $195.80 for small firms. The use of re-sellers, 
distributors and dealers-independent sales organiza­
tions (rsos)-reduces that cost 42 percent, to $113.54 

per sales call for small companies. But even concluding 

a sale at a trade show costs $57. Sales costs have 
increased 40 percent in the past three years. 

All costs associated with sales activities are on the 
rise. A report by the brokerage firm of Donaldson, 
Lufkin and Jenrette reports a 30 percent increase in air 
fares during 1980. Current forecasts are projecting an 
additional increase of 18 to 27 percent in 1981. 

The magnitude of the crisis was evidenced during the 
ISO-vendor round table at Comdex 'so last November. 
The first concern for the 'sos is rising sales costs, says 
William Jobe, former vice president and general 

Illustration by Jon Mcintosh 
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ISOs face many of the same problems 
as manufacturers-escalating costs, 
shortages of experienced salespeople 
and poor management. 

manager of the General Distribution Division of Data 
General Qorp., and Dennis Cagan, president of the 
David Jamison Carlyle Corp., a large data-processing 
distribu,tor. 

Manny Fernandez, president of Zilog Inc., in his 
keynote address at Comdex '80, stated that sales costs 
have doubled since 1970. He predicted that with 
continued use of current distribution approaches, sales 
costs will equal manufacturing costs by 1990. 

In 1979, Hewlett-Packard Co. spent 47 percent of its 
revenue on cost of goods and 28 percent on marketing 
and administrative expenses. Datapoint spent 50 per­
cent and 20 percent, and Pertee spent 48 percent and 21 

percent, respectively. If reductions in manufacturing 
costs continue and sales costs increase as projected, 
they could reach parity at 35 to 40 percent by 1990. The 
savings realized by new technologies and more efficient 
manufacturing techniques will not be passed on to end 
users unless innovations in distribution enable manu­
facturers to control their sales costs. 

The need for people 

New, inexpensive computer components and com­
plete µc systems have significantly increased the 
number of companies manufacturing their own hard­
ware, fabricating systems from components and inte­
grating hardware and software. These start-ups have 
created a demand for marketing and sales managers. 
Turnover rates of vice presidents, directors and 
managers have reached unprecedented levels. A recent 
issue of an industry newspaper included seven articles 
on marketing vice presidents who resigned to accept 
management positions with other data-processing firms 
or to start their own companies. One result of such 
departures is that successful salespeople are prema­
turely elevated into management to fill the new 
positions. The competition for experienced people has 
become even more intense than that for sales. 

Computer companies that prematurely elevate top­
producing salespeople to management positions face 
two risks. First, relatively few salespeople can success­
fully make the transition to management. Second, sales 
volume is likely to be lost while new salespeople 
develop experience. Neither risk is attractive. 

Top salespeople have many other opportunities to 
better their earnings. Last year, the average salary and 
commissions of experienced salespersons in all fields 
was $28,456. A sampling taken by Computer Marketing 
Newsletter indicates that the median base sales com­
pensation in the computer field ranged from $16,100 to 
$18,000. A Fox-Morris survey documents an average 
$45,000 to $55,000 base in a $75,000 total earnings 
package for national data-processing sales managers 
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with 16 to 20 years of experience. But manufacturers' 
representatives can do even better. Salaries of the 
heads of the 1200 largest independent representatives 
averaged $94,000 in 1979. 

These high earning potentials stimulate the entrepre­
neurial spirit in all successful salespeople. It is 
becoming more profitable for qualified salespeople to 
represent a variety of hardware and software products 
and support services than it is for them to manage a 
national sales organization for a data-processing manu­
facturer. 

Manufacturers are attempting to deal with these 
challenges in many ways: comprehensive sales training 
for inexperienced people, more creative sales­
compensation programs, larger allocations for contests 
and awards and new perquisites. Dollars saved in 
manufacturing are being diverted into marketing and 
sales activities. These measures help, but they are not 
enough. 

ISOs face many problems 

Basic distribution decisions forced by cost increases 
beyond management's control have promoted the rise 
of rsos. New companies need to employ the entrenched 
sales forces of rsos to enter highly competitive markets 
earlier and to gain broader market penetration. 

However, rsos face many of the same problems as 
manufacturers--escalating costs, shortages of experi­
enced salespeople and poor management. The manage­
ment problem emerges especially when rsos have been 
started by salespeople who have had inadequate 
managerial experience. 

Years of trial and error were required before 
technical managers came to understand the compromis­
es required to transform technological expertise into 
entrepreneurial success. Salespeople are now confront­
ing a similar challenge. 

Manufacturers that distribute through rsos should 
understand the best use of their rsos' capabilities. 
Success depends on finding the proper balance between 
what manufacturers should offer and what they can 
expect from rsos. Manufacturers should continue to 
provide all marketing functions-advertising, trade 
show exhibitions, lead generation and technical sup­
port. They should expect their rsos to provide them 
with a local presence for prospects, to close sales, to 
integrate the manufacturers' products with peripherals 
and software provided by independent developers and 
to provide local after-sale support services. 

The relationship between a manufacturer and its rsos 
is a subject that merits a more detailed review. rsos do 
not solve the sales crisis confronting data-processing 
manufacturers. However, the development of comple­
mentary relationships between manufacturers and 
rsos, mutually committed to succeed in their common 
markets, is the first step in dealing with that crisis. • 

Gene R. Talsky is president of Professional Marketing 
Management, Inc., Gales Ferry, Conn. 
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BOOKSHELF 

Assembly 
language for 

thezaooo 

This book accepts the challenge of teaching those 
with minimal background in assembly language programming 

Z8000 ASSEMBLY LANGUAGE 
PROGRAMMING, by L.A. Leven­
thal, A. Osborne and C. Collins, 
Osborne I McGraw Hill, Berkeley, 
Calif. 

Reviewed by 
Robert D. Grappel 

Each new µp has spawned a 
family of how-to-program-it books. 
Some of these books take the 
"programmer's cookbook" ap­
proach; others try the "beginner's 
guide to assember programming'' 
route. Some are scarcely more than 
a collection of the manufacturer's 
data sheets and application notes; 
others are excellent teaching and 
learning tools. The new program­
ming books dealing with 16-bit µps 
tend to a middle course. Authors of 
these books recognize that the task 
of using a 16-bit µp effectively is not 
a subject for a beginner and, as a 
result, assume more knowledge on 
the part of the reader. The better 
books, however, still accept the 
challenge of teaching those with 
minimal background in assembly­
language programming. 

Among the finest of this new 
group is ZBOOO Assembly Language 
Programming, a lengthy study 
divided into three parts. The first 
part describes the zsooo processor 
and its assembly language-a task 
complicated by the fact that the 
ZBOOO is really two µps. The Z8001 
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and Z8002 are dissimilar enough to 
cause confusion. The assembly 
language conventions used by Zilog 
and AMD (a second source for the 
zsooo) complicate matters further. 
This book precisely illuminates 
these complexities. The authors 
chose to work with Zilog assembler 
syntax, but avoided many incompat­
ible statements that would cause 
trouble on other assemblers. They 
also tried to select illustrations that 
are compatible with both the zsoo1 
and Z8002. 

The Z8000 µp has survived 
several early production problems. 
Depending on the particular chip 
used, many perplexing bugs can 
appear with certain instructions. 
The book lists the offending 
instructions for each of the early 
masks, and tells the reader how to 
determine which mask he has by 
reading the coding on the µp 
package. Touches like this separate 
the book from others of its kind. 

The second section of ZBooo 

Assembly Language Programming 
provides a generous set of program 
examples. Some simple examples 
are used primarily for teaching how 
the powerful and complex zsooo 
operates. A thorough discussion of 
the instruction set is provided. 
Many examples of r/o rely on zso 
peripheral parts because there were 
no available zsooo peripherals when 

the book was written. Several 
pages are devoted to an examination 
of the Z8010 memory-management 
unit, which is used with the zsoo1 to 
control large memory spaces. This 
section comprises a set of floating­
point subroutines-which is prob­
ably worth the price of the 
book-and discusses multi-µp sys­
tems and real-time processing. 
Examples show how to write 
interrupt-driven serial-line han­
dlers and timers, which can save 
hours of cut-and-try programming. 

Section three details program 
design and debugging, including 
program redesign, the trade-offs 
involved in optimizing for size or 
speed, troubleshooting hints and 
sample problems to help the 
programmer through "rough spots." 

ZBooo Assembly Language Pro­
gramming is not light reading, and, 
therefore, should probably not be 
used as a programmer's first 
assembly-language book. It is, 
however, full of useful information, 
and should be most helpful to 
programmers wishing to climb the 
learning-curve on the zsooo. • 

Robert D. Grappel is vice president of 
Hemenway Associates, Inc., a Boston­
based system software house specializ­
ing in operating systems and languages 
for µps. 
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Valedictorian of the 
Smart Editins Cass of Tennlnals. 

Compare the new 
VISUAL 400 with the 
other smart terminals. 
Then compare it to 
your own specification. 
And if that doesn't do it, 
we have "Room for RAM" 
for custom modifications 
in large quantities. 

For a pleasant surprise 
on pricing, call or 
write us today. 

VISUAL 
400 

Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851·5000, Telex 951·539 

FEATURE COMPARISON CHART 
Lear Perl<in 

Visual Seigler Elmer 
FEATURE 400 ADM-42 1251 

ANSI X3.64 Specified STD NO NO 
Set-up Modes Eliminate External Switches STD NO STD 

Typomatic Solid State Keyboard STD NO NO 
Detached Keyboard STD STD OPT 
CRT Saver STD NO NO 
Block or Underline Cursor STD NO STD 

80 and 132 Columns STD NO NO 
Double Size Characters STD NO NO 
Smooth Scrolling STD NO NO 
Horizontal Split Screen STD NO NO 
Video Attributes Require No Display Space STD NO NO 
8 Area Qualifications STD NO NO 
8 Resident Nat'I Char. Sets Including Line Drawing STD NO NO 
Programmable Non-volatile Function Keys STD OPT STD 

Display of ALL Control Codes STD STD STD 

Insert Delete Line with Push Up or Down STD NO NO 
Insert Delete Character with Push Right or Left STD NO NO 
Select Editing Extent to Field , Area, Line, Page STD NO NO 
20 mA Current Loop STD STD OPT 
Programmable Message Framing (non-volatile) STD NO STD 

Programmable Answerback STD NO STD 

Baud Rates to 19200 BPS STD NO NO 
Independent Xmit/Receive Rates STD NO NO 
Printer Port Independent of Communication Interface OPT OPT STD 

Paging OPT STD NO 

CIRCLE NO. 102 ON INQUIRY CARD 

ADDS Hazeltine 
Regent Executive 80, Beehive 

60 Model 30 DM30 

NO STD NO 
NO NO NO 
NO STD NO 
NO STD STD 

NO NO NO 
STD STD NO 
NO OPT NO 
NO OPT NO 
NO OPT NO 
NO STD NO 
NO STD STD 

NO NO NO 
NO NO NO 
NO NO NO 
STD NO STD 

NO NO NO 
NO NO NO 
NO NO NO 

OPT OPT STD 

NO NO NO 
NO NO NO 
NO STD STD 

NO NO NO 
STD OPT STD 

NO STD STD 



Designer's 
Guide 

to FIBER 
OPTICS 

A Designer's Guide to 
FIBER OPTICS 

This comprehensive, authoritative 
guide covers all aspects of fiber-optic 
systems. Totalling 60 pages, it 
provides full understanding of the 
components, their key parameters 
and how they relate to fiber-optic 
system design. 

• Part 1 - Understanding glass 
fibers and their parameters 

• Part 2 - Matching sources and 
detectors to the fibers 

• Part 3 - System-design 
considerations 

• Part 4 - Building a fiber-optic 
system 

• Part 5 - What's available today: 
Fibers, connectors, sources and 
detectors 

200 

r······ 
Send to: 

--., 
I Fiber Optic Reprints 

EDN Magazine 
I 221 Columbus Ave 
I Boston, MA 02116 

I 
I 

I 
Please send copies of 

I Designer's Guide to Fiber Optics I 
- $5.00 ($7.00 Non-USA surface mail I 

I $9.00 Air mail) 

I Check or money order must accom- I 
pany each order. No COD. MA 

I residents add 5% sales tax. 

I Send to: 
I Name __________ _ 

Title 
I Company ________ _ 

I Address _________ _ 
City ___________ _ 

I State _____ Zip -----

I 

I 
I 

I 

I 

I 

L •• MMS5/8 1 .I . -.. --
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For once, 
vvouldn't it be nice 
if your cust0111ers 

came looking 
for you? 

Introducing DATA 
Where buyers and sellers meet. 

You spend a lot of time and effort (not to 
mention money) to cultivate the computer 
buyer's business. 
You call on him. Advertise to him. Send him 
literature. Hold his hand a little at trade show~ 
and seminars. 
Fine. But so do a lot of other suppliers. 
Including your competitors. 
The important question is, which company 
will he associate with the answer to his 
specific product need? Yours? Or 
your competition? 

That could depend on a number of factors. 
But all things being equal, his first choice 
cou ld have a lot to do with his last 
impression ... at the very moment he's looking 
to make a buying decision. 

DATA SOURCES-the first and only comprehensive directory 
to the entire computer industry-gives you the opportunity 
to reach him with your sales story precisely at this point in 
time. 
Only DATA SOURCES covers every product, 
service and company. 
Updated and issued quarterly, it gives users: 
•Product information. Over 20,000 current listings. Systems 

and hardware: product name and model number, key 
performance specs, system compatibility, pricing, features, 
number of installations and dates of introduction. 
Software: applications packages and system/ utilities, listed 
with product name, compiler /language or source language, 
pricing and licensing, memory requirements, number of 
installations and dates of introduction. 

•Company information. 5,000 vendor profiles provide 
details about manufacturers, OEMs and systems houses, 
distributors, service companies and software houses; 
locations, size, support and service offered, key individuals 
and phone numbers. 

25 tabbed sections break out every major category of general 
purpose and specialized hardware, software and serv ices 
(bureaus, time-sharing, programming, consulting, etc.); 
products and cornpany profiles; fully cross-indexed for quick 
access. 
DATA SOURCES gives your prospect all the information he 

needs for preliminary evaluations­
information he simply can 't find anywhere 
else. So, when he's established a product 
need .. . when he 's compared specs and 
prices .. . when he's ready to pick up the 
phone and talk business with a sales 
rep .. .DATA SOURCES is the likeliest place he 'll 
look during the crucial moment of decision, 
when he's comparing you and your 
competition side by side. 
For advertisers: 
A prime selling environment. 
Here 's where you can stand out from the 
crowd: use a DATA SOURCES display ad to 
catch the attention of users when they're 
ready to buy. Intensify reader interest. 
Highlight your products' unique qualities and 
special advantages. Register your name in the 

minds of thousands of new p rospects who want to be sold . 
Get a head start on the competition. 
For full information, and a look at the who's who list of people 
and companies who have signed up to subscribe to DATA 
SOURCES, fill out and mail the coupon. Or call 609-429-2100. 
Better hurry, though. Advertising for the Inaugural Edition 
issue closes April 15. 

r~-;,;.;::-;a-;a-;;.;ple;;;;;ectory to-;,~~-;;;;;i 
industry. Tell me more about DATA SOURCES. 
D Please have a sales representative contact me to give me the ful l 

DA TA SOURCES story, with subscriber galleys and research d ata for 
my target markets. 

D Please send more 1nformat1on about DA TA SOURCES. 

D I want to be sure our company and its products are listed 1n DA TA 
SOURCES. Please send me listing forms. 

Name __________ Title _________ _ 
(Please pront) 

Company 

Address ____________________ _ 

C1ty _________ State _____ Z1p ____ _ 

Telephone-------------------­RA•A __ ..... _. ..... ~...,. 
-.-. ... :=u~_~K"' E:.. 
20 Brace Road , Suite 110 • Cherry Hill, NJ 08034 • 609-429-2100 

L~~~~~c~~-~i~~h!!~------~J 

CIRCLE NO. 104 ON INQUIRY CARD 
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Our LSl-11 * compatible memory 
systems come with built-in ECC (Error 
Checking and Correction) circuitry. So you 
don 't have to worry about expensive service 
calls, or strained relations with customers. 
Our 2,500 ECC systems in the field have a 
proven MTBF in excess of 15 years. 

PEBX is the first to protect your LSI-11 
system from failing RAMs and those ran­
dom alpha particle crashes. We've also 
made protection from power outages as 
easy as hooking up a battery. 

We'll give you from 32 to 256K bytes of 
error-correcting memory that takes care of 

all single-bit errors. Plus a display that 
points to any erring RAM, allowing preven­
tive maintenance rather than finger­
pointing after a system crash. 

So if you're an OEM and you don't want 
to worry about costly service calls, find out 
about our add-in reliability and relax. Con­
tact PEBX toll-free today at (800) 538-3112, 
(in California (408) 866-7838), for full infor­
mation on how you 
can get the best 
LSI-11 compatible 
memories available 
today. 

JPllPX<o 
501 Vandell Way 

Campbell , CA 95008 
(408) 866-7838 

Finally:LSl-11 Compatible memories with ECC. 

*LSl -11 is a registered t rademark of Digita l Equipment Corporation. 
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New Pr1duc111 

V2-in. tape drive acts like 
Winchester; stores SOM bytes 

A new 1/z-in. cartridge-tape 
drive, unique in that it operates like 
a disk drive, has been announced by 
Sunnyvale, Calif., start-up, Pragma 
Data Systems, Inc. Rather than 
record data in parallel, as do 
conventional Y2-in. streaming-tape 
drives and reel-to-reel hardware, 
Pragma's model 2000 records track­
by-track on discrete 5-in. segments 
of 32-track tape. Pragma executives 
say the technique simplifies control­
ler design. 

The new tape drive is designed 
specifically as backup for large­
capacity B- and 14-in. Winchesters, 
and is modeled around the envelope 
dimensions of the SAB50 IM-byte 
double-sided floppy-disk drive-the 
mechanical standard used by many 
vendors of B-in. fixed-disk drives. 

Pragma, formerly known as 
Datadyne, Inc. (MMS, March, p. 67), 
is ready to roll with evaluation 
versions of the BOM-byte drive, 
which uses conventional 1/z -in. 
oxide-coated tape packed into a 
proprietary cartridge. 

In operation, the tape self­
threads around a recording drum 
and onto a self-contained take-up 
reel. Two read/write heads are 
mounted lB0° apart on the recording 
drum, offset from each other by 16 
tracks. Data to be backed up are 
then read off the Winchester as if it 
were being transferred cylinder-by­
cylinder to a floppy-disk drive. 

When an IBM extended format is 
used, each floppy-disk drive cylin­
der contains BK bytes. On the model 
2000, BK bytes of data are written 
serially in two passes by each of the 
two read/write heads. A total of 4K 
bytes of data are stored on track 1 of 
the tape, and the next 4K bytes are 
stored on track 16. Once cylinder 1 
of the disk has been copied, the 
model 2ooo's head is stepped up one 
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Pragma Data Systems model 2000 with cover removed shows proprietary '12-in. tape 
cartridge (foreground), immediately to the right of the rake-up reel. Read/write heads 
are mounted 180° apart in the drum to the rear. The entire package fits into the space 
required for an SA850 1 M-byte double-sided floppy-disk drive. 

track-position. Cylinder 2 on the 
disk drive (or the continuation of 
cylinder 1 if the Winchester has 
data stored on more than one 
platter) is then recorded on track 2 
of the tape, followed by track 17. 

A total of 131K bytes can be 
stored per tape block. When this 
amount has been recorded, the 
stationary tape is advanced 5 in., 
and the process is repeated. Total 
recording time per block is about 1 
sec.; total time to transfer BOM 

bytes of data is 6 to 7 min., with 45 
sec. more required to rewind the 
cartridge. Transfer rate of the drive 
is 4.34M bits per sec. , a specification 
that matches the transfer rates of an 
SAlOOO Winchester and some of the 
5¥4-in. devices that have been 
announced in the past year. 

"Essentially, the model 2000 
records data as if it were a disk 
drive," says Tom McCrystal, mar­
keting vice president at Pragma. 
"In this case, however, the media is 
stationary and the heads move." 

As a result, he says, Pragma's 

new hardware is compatible with 
the controllers used for Shugart 
Associates' SAlOOO B-in. Winches­
ters, although some additional lines 
are required for tape-only control 
functions such as rewind and tape 
advance. 

But the OEM market for ¥2-in. 
tape-cartridge drives is evolving 
cautiously as vendors await word on 
what impact-if any-IBM's high­
capacity "Ocotillo" drive, now under 
development at the mainframe 
giant's Tucson, Ariz., tape facility, 
will have on media standards. 

"From the point of view of drive 
hardware, what IBM does or does 
not do has no impact on the market 
for low-cost Winchester backup," 
McCrystal says. "Media standards 
are another matter, however." 

Price of the BOM-byte model 2000 
is $3000 in single-unit quantities and 
$19B5 in 100-unit quantities. Pro­
duction versions are planned for the 
third quarter of this year. 

-John Trifari 
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Well, to begin with, color graphics. 

RCA's VP-3301 has unique color-locking circuitry that gives 
you sharp, jitter-free color graphics and rainbow-free characters . 

Plus much more: Microprocessor control. Resident and 
programmable character set. Reverse video. State-of-the-art 

LSI video control. 20 and 40 character formats. RS232C and 
20 mA current loop. Six baud rates. Eight data formats. ASCII 

encoding. Light-touch flexible-membrane key switches for 
reliability and long life. CMOS circuitry and a spill-proof, dust­

proof keyboard for hostile environments. 

The VP-3301 can be used with a 525-line color or monochrome 
monitor or a standard TV set through an RF modulator.•• it 

serves a wide variety of industrial, educational, business and 
individual applications including communication with time 

sharing and data base networks. 

All this-for as little as $255. And it's made by RCA. 
So get the whole story about the surprising VP-3301 today. 
Write RCA Microcomputer Marketing, New Holland Avenue, 

Lancaster, PA 17604. Or call toll-free: 800-233-0094. 

•*Model VP-3303 with built-in RF modulator-$270. O.E.M. 

•Quantity price. Monitor and modem not included. 
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Minicomputer system 
manages bank data 

The Optima 300 minicomputer­
based departmental data network 
system for thrift institutions and 
banks includes a DEC Datasystem 
358, 256K bytes of main memory, 
dual disk drives with combined 
storage of 56M bytes, two VTlOO 
video-display terminals, an SA180 
line printer, operating system and 
three software packages, including 
customer information, credit histo­
ry, and loan control. The system is 
priced at $80,000, including installa­
tion, on-site training and a 90-day 
warranty. Planning Research 
Corp., Commercial Products 
Group, Manchester, N.H. 

Circle No 176 

Cybersystems offers 
desk-top system 

The model 9910 desk-top comput­
er features a double-sided, double­
density 5¥4-in. floppy-disk drive, an 
80-column, 133-cps matrix impact 
printer, a 9-in. CRT, a 24-slot 
dual-expansion card chassis,lK-byte 
RAM and a 2K-byte EPROM. The 
9910 sells for $5011 in 10-unit 
quantities, and $3619 in 100-unit 
quantities. Cybersystems, Inc., 
Huntsville, Ala. Circle No 177 
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Whatever your business or application, 
there's a TermiNet® 200 printer to fit it perfectly. 
From mini / micro computer output to transaction processing, General Electric 
TermiNet 200 printers deliver the high performance you want. Like 
outstanding throughput, excellent print quality for up to nine-part forms, 
reliable operation, minimum downtime, and low operating costs. Choose the 
one to match your exact needs. A basic line printer with serial or parallel 
interfacing. A forms access printer with precise alignment and no paper waste. 
A split platen printer that does two different jobs at the same time. Plus a 
highly versatile KSR. 

For more information on TermiNet 200 printers, contact your 
local GE distributor. Or send in the coupon today. 

Quality that will make a lasting impression 

GENERAL. ELECTRIC 
Cl-RCLE NO. 107 ON INQUIRY CA 

Mail 
today to: 

General Electric 
Company, 

TermiNet 794-57, 
Waynesboro, VA 

22980. Telephone: 
(703) 949-1474. 

D Send me more 
information about 

TermiNet 200 printers. 
D Have a sales representative 

contact me. 
D I'm also interested in a 

TermiNet 200 printer demonstration. 

Title ___________ _ 

Company __________ _ 

Address ____________ _ 

City _____ State ___ Zip ___ _ 



Removable storage and larger capacity 
Attach your Series/1 to 

Control Data Storage Module Drives 

Available in 63, 

Microdiagnostics 
and modularity 
Lessens your downtime 
for maintenance and 
speeds repairs. 

126 or 240 Mbytes1~:,<:~Wi/;'." 
of formatted 
data capacity 

Thinking Series/ 1? Knowing about 
our Certainty Series will make your 
decision a lot easier. It's a complete 
family of price-competitive mini periph-
erals. Products that go 
beyond mere plug com­
patibility-with added 
features to give you 
added performance. 

Our Certainty 270 
Storage Module Drives 
are good examples. 
Because until we made 
them available, you couldn't buy compatible disk 
storage units with capacities greater than 64 Mbytes. 
And you didn't have removable back-up capability, 
either. (Unless you wanted to back-up 64 Mbytes 
of fixed storage into 100 or so floppy disks!) Until 
the Certainty Series, you just didn't have all the 

Available Now 
Our Certainty 270 Series is ready to help you get 
optimum performance from your Series/ 1. For data 
sheets and more information, call today, toll free. 
800/ 328-3390. 

Removable 
media 
Gives you off-line 
storage and back-up 
advantages over 
fixed disk 

Proven head 
technology 
Low mass design and 
rigid quality controls 
bring you high 
storage density and 
exceptional reliability. 

Fully compatible 
with our fixed-media 
Mini-Module Drive 

advantages of easily installed, 
easily removed off-line storage. 

But now all of those problems 
are answered. Now you have a 

choice of three SMD's. 
Three models with for­
matted data capacities 
of 63, 126 or 240 Mbytes 
of removable media. All 
are ready for direct 
connection to the 1/ 0 
bus of your Series/ 1 
processor. All are 

ready to give you more performance for your money. 
You won't have to worry about service, either. More 

than 4800 Customer Engineers in our worldwide 
maintenance organization support our products. And 
Control Data also provides the required software sup­
port of all major releases of IBM operating software. 

&J .::'\ CONTl\.OL DATA 
~ r::J CO~OR{\TION 

Addressing societys major unmet needs 
CIRCLE NO. 108 ON INQUIRY CARD 
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VT100 conversion kit has 
32K-byte ROM/PROM 

This VTlOO conversion kit allows 
users of DEC's VTlOO video terminal 
to convert their terminals into full 
µc systems by installing an INT/200 
µc board. The kit includes a 
64K-byte Z80 µc board with 32K 
bytes of ROM/PROM, an installation 
manual, a Node BASIC software 
license and CP/M or MP/M licenses. 
The kit sells for $1850, including 
Node BASIC; CP/M and MP/M are 
priced at $120 and $300, respective­
ly. Data Node, Inc., Sunnyvale, 
Calif. Circle No 178 

Burroughs introduces bank­
document processor 

The B 9190 MICR/OCR document 
processor for banks and thrift 
institutions feeds, routes and tracks 
MICR- and OCR-encoded documents. 
Options include· four to 32 sorting 
pockets, a double-read E13B MICR 

station to reduce misreads and 
rejects, automatic non-impact docu­
ment endorsing, microfilming capa­
bility, multiple-size document han­
dling, off-line sorting and the ability 
to read multiple OCR fonts. A typical 
configuration sells for $224,350 and 
can be leased for $7865 per mo. on a 
3-yr. lease. Burroughs Corp., 
Detroit, Mich. Circle No 179 

Comshare announces 
employee benefit system 

Digithrift, a minicomputer-based 
system for employee-benefit record­
keeping, features a menu mode that 
prompts users for all the informa-

MINl·MICRO SYSTEMS/May 1981 

tion needed to operate the system, a 
quick mode that allows experienced 
users to bypass the prompts and 
enter data more quickly, an 
automatic error-correction device, a 
snapshot capability that allows 
users to review the results of their 
work and certificate printing. 

Digithrift runs on DEC's Datasys­
tem 538, including a PDP 11/34 
processor with 256K-byte main 
memory, video display terminals, 
disk drives, a line printer and an 
optional tape drive. Comshare, 
Inc., Ann Arbor, Mich. 

Circle No 180 

BASF has the 8" Winchester drive 
with the difference you can see. 

Notice that our linear voice coil 
actuator and many of our elec­
tronics are positioned outside the 
basic package. It makes a big 
difference in reducing circuit­
damaging heat, and cuts your risk 
of magnetic field-induced data 
loss. Our linear actuator is a far 
more accurate and higher per­
formance design than the compe­
tition 's rotary or stepper motor 
systems, and more appropriate to 
tomorrow's high track densities. 
• Field-proven for more than 
two years. 

,,,.. 

• Available for immediate delivery. 
• 8, 24, and 40 megabyte unfor­
matted capacity. 

• SMD, Disk Bus, and ANSI inter­
face options. 

• Competitive OEM prices. 
• Incorporates BASF-manufactured 

disks ... never a shortage. 
Write for complete details, or 

call, in the East, (617) 271-4168; 
in the West, (714) 752-6126. 

,,,.. 
,,,.. .... 

............ 

It looks 
different 
because 

1t IS 

different 

,,,.. 
,,,.. .... 

/ BASF Systems Corporation , 
/ / Crosby Drive, Bedford, MA 01730 

/ / ATIN. Marketing Services, Computer 
/ Hardware Products. 

,,,.. / Please send me complete details on the BASF 
/ 6170 Series 8" Winchester Drives: 

.,,,.. / Name Tille _____ _ 

.,,,.. / Company ______________ _ 
.,,,.. 

/ Address ________________ _ 

,,.. .... ~a: "City Zip ~ BASF 
,,.. ,,.. Telephone_____________ ~ 

/ MM-5 
-----------------------------~ 
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PASCAL 
+ 

LSI 
m-eus* 

PASCAL 

PDB-3 
A PDQ-3 computer 
system consists of 
PDQ-3 Processor, 64 
KB of MOS Memory, 
Real Time Clock, Inter­
val Timer, CRT/Printer 
Interface, DMA Floppy 
Disc Controller, two 8" 
Floppy Disc Drives, 4 
slot 11123 Q-Bus Back­
plane and complete 
UCSD Pascal Software 
System. Under $7000. 
Available with direct 
addressing to 128 KB, 
8-slot backplane, and 
double density flop­
pies. 

ADVANCED--

DIGITAL 
--- PRODUCTS 

7584 Trade St. 
San Diego. CA 92121 

(714) 578-9595 

·Trademark of Digital Equipment Corporation 
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New Prad•als 

interactive terminals 

DEC announces terminals 
for news, ad entry 

The VTl 73 video display terminal 
for newspaper and classified ad 
entry applications contains an 
LSI-11/2 µc and features pan 
scrolling, split-screen capability, 
automatic text insertion, variable 
scrolling and cursor speed and 
special keys for user-defined 
functions. The VTl 73/R reporter 
terminal, with 32K bytes of internal 
storage and a 105-key keyboard, is 
priced at $5195. The VTl 73/C 
classified terminal, including 32K 
bytes of internal memory and 123 
keys, is $5995. Digital Equipment 
Corp., Maynard, Mass. 

Circle No 181 

GOS announces 
132-cpl terminals 

The 132/c and 132/M zso-based 
terminals use a 13- x ~in P31 green 
phosphor CRT tube. The terminal 
includes 132- and so-character line 
length, 24-, 27- or 30-line display, 16 
programmable function keys, a 

separate numeric keypad, screen 
highlighting, an addressable cursor 
and 128 ASCII characters. Transmis­
sion rate is 19.2K baud. The unit 
includes a 16K-byte display 
memory. GDS, Inc. Seattle, Wash. 

Circle No 182 

ASCII terminal is 
IBM 2741-compatible 

The AJ510 CRT, an IBM 2741-
compatible terminal, offers full 
graphics and APL character sets 
with switch-selectable communica­
tions in ASCII, or IBM 2741-
compatible EBCD or CORRESPON­
DENCE transmission modes. Other 
features include, pre-set, on-line 
operation at power on, pre-set 
terminal status indicators on the 
display, 15-min. display screen 
time-out, pre-set tab settings, 
form-feed recognition, page data 
protection and programmable page 
field delimiters. Anderson 
Jacobson, Inc., San Jose, Calif. 

RCA introduces 
CRT emulators 

Circle No 183 

The Dataspeed model 40 CRT 
emulators can enter, display, 
modify, print, send and receive 
messages in a dial-up or private-line 
communication system. Models 40/1 
and 40/2 are dial-up CRTs with a 
printer option and speeds as fast as 
1200 bps. The 40/3 is a multipoint 
private-line terminal operating 
within 8Al store-and-forward com­
munications systems. RCA Service 
Co., Cherry Hill, N.J. 

Circle No 184 

Terminal features 
selectable baud rates 

The TransTerm 1 uses a 
64-character, 5 x 7 dot-matrix LCD 
and a 96-character ASCII set. The 
unit communicates in full-duplex 
RS232 asynchronous ASCII with 
optional 20-mA current loop or 
RS422. Other features include 
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switch-selectable baud rates of 300, 
1200, 2400 and 9600; and switch­
selectable block send mode or polled 
multidropping operation of as many 
as 16 units. The TransTerm 1 sells 
for $449 in single-unit quantities. 
Computerwise, Inc., Grandview, 
Mo. Circle No 185 

Datamedia announces 
80/132-column terminal 

The DT80/3 terminal features 
operator- or host-selectable 80-
column or 132-column-wide display. 
The 132-column display enables a 
user to scan data in the format that 
will appear on hard copy. A user can 
select the terminal's configuration 
via keyboard. Selectable communi­
cations parameters include baud 
rate, parity and character bit­
length. Datamedia Corp., Pennsau­
ken, N.J. Circle No 186 

CRT terminal has 
9-in. screen 

The model 401 CRT terminal 
includes a 9-in. screen, an 80-column 
display and a 128-character, 
upper-and-lower case ASCII charac­
ter set. Other features include 
format protection, security blank 
fields, automatic character repeat, 
windowing, scrolling, eight two­
level function keys, a two-page 
memory, an addressable/readable 
cursor with optional blink and full 
cursor control keys. Informer, 
Inc., Los Angeles, Circle No 187 
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Scanner/laser recorder 
writes 1500 lines per min. 

The model X2430 digital argon 
laser recorder/scanner writes as 
many as 1500 lines of data per 
min. , or 25 lines per sec. Maximum 
resolution is 25 microns, with as 
many as 64 gray levels. The system 

handles reflective material in either 
black-and-white or color, line-art or 
continuous tone , and includes 
256-step gray-scale modulation with 
64-step repeatability. Price is less 
than $200,000. Optronics Interna­
tional, Inc., Chelmsford, Mass. 

Circle No 188 

Grabo star 

Link your PDP-11 to todays networks 
With ACC's latest network 
packages, you can grab X.25 for 
your PDP-11 . Use them to send 
messages to remote sites via 
Telenet or Tymnet. Or to sites 
within your own corporate-wide 
packet-switched network. 

IF·11/X.25 
Our IF-11/X.25 package consists 
of two c ircuit boards, shown 
above, plus software. The first 
three X.25 levels are supported. 
Up to 32 network connections 
called virtual circuits are 
handled simultaneously. 
The IF-11/X.25 is microproces­
sor based. Its two boards fit 
into two PDP-11 backplane 
slots. And since all X.25 proto­
col processing is done within 

the IF-11/X.25, your PDP-11 is 
free to perform other tasks. 

User Mode X.29 
This terminal-handling software 
runs in your PDP-11 . It serves as 
packet assembler/disassembler 
(PAD) for up to 32 independent 
PDP-11 users accessing the 
network. 
With User Mode X-29 conjoined 
with IF-11/X.25, you've linked 
your terminals right to the net­
work. And the end result? The 
X.25 network is effectively ren­
dered invisible: you can send 
network messages in a direct 
and simple manner. Now how's 
that for stargrabbing? 
Want to know more? Contact 
ACC today. 

ASSOCIATED COMPUTER CONSULTANTS 
228 EAST COTA STREET, SANTA BARBARA, CA 93101 

(805) 963-8801 TWX 910 334-4907 

PDP is a registered trademark of Digital Equipment Corp. 
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DELTA DASH: 
SAME DAY DELIVERY 
01 SMALL PACKAGES. 

Customer Services Agent Tum 
Sineath is a Delta professional. He 
goes that extra mile for you. 

Delta DASH (Delta Airlines 
Special Handling) gives you same 
day delivery if we receive your small 
packages during normal business 
hours. And DASH serves over 80 
cities in the U.S. plus San Juan, Mon­
treal, Nassau, Bermuda, London, 
England and Frankfurt, Germany. 

Packages (up to 50 lbs.) are 
accepted at airport ticket counters 
up to 30 minutes before flight time. 
Up to 60 minutes at cargo termi­
nals. Size limit is 90 inches: width+ 
length+ height. 

The airport-to-airport rate be­
tween any two of Delta's domestic 
cities is $40 ($25 between Dallas/ 
Ft. Worth and Los Angeles or San 
Diego or San Francisco). Pick-up 
and delivery is available at extra 
charge. Call (800) 638-7333, toll 
free. (In Baltimore, 269-6393.) 

For top priority shipments over 
50 lbs., use Delta Air Express. It 
guarantees your shipment gets on 
the flight specified. For full details, 
call your local Delta cargo office. 

~·DELTA 
~ Tt1e a1 rl1ne ru nbyproress1onal:s 

~ o•'-,.._ --~U--

DELTA IS READY WHEN YOU ARE' 

lllaw Pr1duc11 

interactive 
terminals 

Trendcom announces 
desk-top teleprinters 

This line of desk-top teleprinters 
uses telephone lines to communicate 
with more than 1 million TWX and 
Telex terminals, direct-dial termi­
nals and computer systems. The 
teleprinters, which are offered with 
40 or 80 characters per line, 
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DISTRIBUTED DATA 
PROCESSING SYSTEMS 

Frost & Sullivan has completed a two-volume, 430 page 
in-depth report on the Distributed Data Processing 
Market. An analysis and 10-year sales forecast in 
numbers of units, unit price and dollar sales are 
furnished for various products used in these distributed 
data processing product categories: business mini­
computers; data entry/processing terminals; alpha­
numeric displays and data communications micro/mini­
terminals. An evaluation is made of distributed data 
processing systems configurations including the star, 
ring, cartwheel, tree and fully connected network con­
cepts. A state of the art description is provided for the 
various distributed data processing products. A 
questionnaire survey of data processing users was one 
of the data gathering approaches and the results are 
tabulated and interpreted. The industry structure is 
investigated, company profiles are provided, and com­
pany market shares are determined by major product 
category with future company market shares 
considered. 

Price: $900. Send your check or we will bill you. For free 
descriptive literature, plus a detailed Table of Contents, 
contact: 

FROST & SULLIVAN 
106 Fulton Street 
New York, New York 10038 
(212) 233-1080 
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typed, or prepare and edit them 
off-line and transmit them via a 
push button. The unit includes a 
4000-character memory and auto­
answer and answer-back features. 
Single-unit prices are $595 and $695 
for the receive-only 40- and 80-cpl 
versions, respectively. Trendcom, 
Sunnyvale, Calif. Circle No 189 

HOS offers 
two display terminals 

This series of 132-column display 
terminals is available in two 
models-128-character upper/lower 
case ASCII (concept 108) and 
APL/ ASCII with full, true overstrike 
(concept APL8). Features include a 
132-column display that uses a 5 x 9 
dot matrix within a 7 x 10 dot 
array, or an 80-column display that 
uses a character generator with a 7 
x 11 dot matrix within a 10 x 12 dot 
array; eight pages of display 
memory; and a create-screen func­
tion. The 108 sells for $1440, and the 
APLS sells for $1575. Human 
Designed Systems, Inc., Philadel­
phia, Pa. Circle No 190 
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Meet the Tiger with 
a bigger bite. 

Introducing the remarkable 132-column 
Paper Tiger™ 560. The first full-width matrix 
printer to give you fully formed characters 
for a low $1695. * 

The new 560 features a staggered nine­
wire ballistic type print head that overlaps 
dots in both horizontal and vertical planes. 
It bi-directionally prints up to 150 dense, text 
quality characters per second. 

The 560 also features a reliable cartridge 
ribbon that lasts up to four times as long 
presents a breakthrough in matrix printin 
jering the user excellent print qu&lity wit 
ce of a matrix printer. Employing a uniq 
red column" head manufactured by Integr 

creates high quality printouts by overla 

Paper Tiger 560 Print Sample 

as spool and cassette ribbons, separate 
heavy-duty stepper motors to drive the print 
head and advance the paper, plus true 
tractor feed. 

And famous Paper Tiger performance 
comes with every new 560. Like fixed or 
proportionately spaced text, programmable 
tabbing and business forms control, auto­
matic text justification, print formats to 220 

columns, parallel and serial interfaces, self­
diagnostics, and more. All inside the most 
compact printer of its kind. 

Need more stripes? Dotplot,™ our high­
resolution raster graphics package, is stan­
dard on every 560. 

For data processing, word processing 
and small business applications, this is your 
Tiger. The business-sized Paper Tiger™ 560. 

It's a Tiger you can count on. 
Call TOLL FREE 800-258-1386 (In New 

Hampshire, Alaska and Hawaii, call 
603-673-9100.) Or write: Integral Data 
Systems, Inc., Milford, NH 03055. 

*Suggested single-unit U.S. price. Very generous OEM discounts available. 
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graphics 

Graphics generator 
digitizes live pictures 

The model 2000 graphics genera­
tor digitizes, stores and displays 
live video pictures in Yso sec. 
Features include high-speed random 
pixel access, block fill, vector 
generation, multi-font character 
generation and DMA block transfers. 
Flicker-free displays are presented 
on standard video monitors in color, 
gray-scale or black-and-white for-

mat. The system plugs into any DG 

minicomputer. It is priced at $9400 
in single-unit quantities and $4900 
in 100-unit quantities. Octek Inc., 
Boston, Mass. Circle No 191 

Color graphics memory 
interfaces with LSl-11 

The model VCG-Q color graphics 
add-in memory for the DEC LSI-11/2 
or 11/23 is packaged on a 
dual-height module that plugs into 
the Q-BUS. The unit comprises all 
hardware necessary to connect the 
16-bit µcs to a standard color or 
monochrome CRT monitor and 
produce a color or gray-scale 
graphics impage. The image can be 
accessed one raster line at a time 
through data registers located in 
the Ilo page, or the entire frame 
buffer can be addressed directly as 
64K words of memory. Price is 

$2200 in quantities of one to four, 
with OEM discounts available. 
Peritek Corp., Oakland, Calif. 

Circle No 192 

Printer/plotters make 
hard copies from terminals 

The model 240 hard-copy control­
ler enables hard-copy production 
from as many as four Tektronix 4025 
refresh-raster computer display 
terminals. The controller generates 
graphics and text data, and samples 
a 640 x 462 area. Copy requests can 
be made from the 4025 terminal or 
via the controller's copy-request 
switch. A selectable priority system 
enables the printer/plotter to be 
switched from computer-directed 
printing or plotting to hard-copy 
output. The model 240 is priced at 
$2500. Versatec, Santa Clara, Calif. 

Circle No 193 

IGD -Interactive ''Grafic'' Digitizer ... from $9865 
11" x 17" Tablet Keyboard/Keypad 8-IIO Ports 
.001" Resolution Dual ZBO Micro Processor GTCO's FORTRAN, GRAFIC (User Programmable) 
16-Button Stylus or Cursor Dual Mini-floppy (320K) CAD software. 
Graphics CRT (512x256) 96K RAM 

" -

'-----J 
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CAU. TOLL FREE 

caaaJ 4153-94!54 

BEEHIVE INTERNATIONAL 
"A proven competitive manufacturer of smart terminals" 

MUFORNIA ~:Ml$a (114) 008404 • Sunnyvale (408) 738-1560 FLORIDA Altamonte Springs (305) 830-4666 
........... Mlnatotr~ (812) 593-1585 llA8SACHU•TTS Woburn (617) 933-0202 NEW YORK New York 
~21882-21fl'J' 'f'DAa Oellas (214) 239-3330 UTAH Salt Lake City (801) 355-0000 WASHINGTON, D.C. ('IA) Falls 

Church (703) 356-5133 BUllOPE The Netherlands Phone 020-451522 

CIRCLE N0.116 ON INQUIRY CARD 
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New Pr1d11c11 

graphics 

Comtal unveils 
image system 

The Vision One/10 interactive 
stand-alone image-processing sys­
tem operates in real-time Yso sec. 
and offers memory with a capacity 
of as many as four 512 x 512 s-bit 
images and as many as four 512 x 
512 1-bit graphic planes, an LSI 
11/02 computer controller with 
PROM operating system and RAM 
space for user code. Other features 
include an in-line, real-time pipeline 
processor for brightness enhance­
ment and color modification, a 
pseudo-color processor, a zoom 
capability, a software-operated 
histogram and a software bilinear 
zoom. Price is less than $55,000. 
Comtal, Altadena, Calif. 

Circle No 194 

Hitachi announces 
color monitor 

The model HM-1719 color monitor 
for computer graphic displays 
features a 19-in. convergence-free 
screen actuated by a proprietary 
in-line gun. It provides a dot shadow 
mask of 0.47 pitch for clarity, 512 x 
512 pixels, built-in high-voltage 
regulator, 25-MHz video bandwidth 
and long-persistence phosphor. 
Price is $1600 in quantities of 100 or 
more. Hitachi America, Ltd., San 
Francisco, Calif. Circle No 195 

Comtal introduces 
video input processor 

This digital video input processor 
acquires and digitizes images from 
film. It compensates for variations 
and noise that are normally 
introduced during image acquisition 
by integrating each pixel to 
maximize its own signal-to-noise 
ratio. The DVIP captures 512 x 512 
pixels. Images can be transferred to 
a digital image-processing system 
or host computer at lOM bytes per 
sec. Other features include a video 
camera, a light table with camera 
stand, the CRT monitor and system 
electronics. Comtal, Altadena, 
Calif. Circle No 196 

HP graphics display system 
is suited for CAD/CAM 

The HP 1351S graphics display for 
CAD/CAM applications consists of a 
graphics generator and a 14-in. 
directed-beam electrostatic display. 
The unit addresses and displays 
1020 x 1020 points on an X-Y CRT 
display using both alphanumeric 
and vector presentations. The 
system also has a 32K-byte memory 
that can be divided into 64 files for 
selective erase, viewing, flashing 
and three levels of highlighting. 
Prices, including the graphics 
generator, X-Y display and connect­
ing cable, start at $10,450. 
Hewlett-Packard Co., Palo Alto, 
Calif. Circle No 197 

MINI-MICRO SYSTEMS/May 1981 



With OPE behind the wheel, 
you've got a choice of speeds. 

Olivetti Periph­
eral Equipment 
offers the OEM 
market a selec­
tion of Daisy 
Wheel Printers: 
There's the 

DY 211, a 20 cps printer for low­
end applications; the DY 311, with 
34 cps for mid-range applications; 
and for high performance, the 
DY 811, a 65 to 80 cps printer with 
high throughput capabilities and 
vertical tabulation to 1/264". Just 
look at what they feature : 

• A hammer positioning mech­
anism which reduces vibration 
and ensures the best print quality. 

• Four selectable character 
pitches, including proportional 
spacing. 

• Bidirectional printing with 
shortest path seeking. 

• Paper handling up to 
17 or 17% inches wide. 

DY 311 
34cps 

Olivetti OPE, 505 White Plains Road, Tarrytown, 
New York 10591!Tel. (914) 631-3000 
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• Low-cost automatic 
sheet feeders and adjust­
able forms tractors. 

• A wide choice of easily changed 
dual-plastic proprietary design 
daisy wheels and ribbon cartridges. 

• High-speed multimode 
horizontal tabulation. 

• Industry standard interfaces. 

CIRCLE NO. 118 ON INQUIRY CARD 

For mixed application environ­
ments, we offer the DM80/180 
dual-speed/dual-definition dot 
matrix printer; for business 
applications, a document can 
be printed at 180 cps with an 
8 x 7 matrix; for word process­
ing applications, you can use 
the correspondence quality 
16 x 32 matrix at 80 cps. It 
will provide you with five 
character pitches, 8 standard 
fonts and the option of expand­
ing the memory to accom­
modate your own fonts. 

The Olivetti Group has been mass­
producing Daisy Wheel Printing 
Mechanisms since 1975, and has 
created Olivetti Peripheral Equip­
ment to offer its mass-production 

capabilities, reliability and exper­
tise to the OEM market. Write 

or call OPE for more infor­
mation on our printers 
or other high-perfor­
mance products. 
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printers 

Data impact printer 
offers six character sizes 

The model 85 data impact printer 
has a 7 x 7 or 14 x 7 dot matrix, 
six character sizes, 100-cps bidirec-

tional print speed, selectable tractor 
or friction paper feed and "finger­
clean" ribbon-cartridge loading. It 
has variable line density and 
continuous form-length controls. 
The unit is priced at $625 in 100-unit 
quantities. DIP, Inc., Boston, 
Mass. Circle No 198 

Printer offers screen-to­
hard-copy printing 

The model 1300 screen printer, 
which attaches to a Memorex 1377 
display station terminal, allows 
users to obtain hard copy directly 
from the display station without the 
intervention of the CPU or the 
terminal controller. The printer 

------------------------------, accommodates cut sheets, fan-fold 

Other Nets. 
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or rolled paper and prints an 
so-character line at 100 cps in a 7 x 
7 dot matrix. Price is $1400. 
Memorex Corp., Santa Clara, Calif. 

Circle No 199 

Tl announces 
KSR and RO terminals 

The model 840 keyboard send­
receive (KSR) data terminal and the 
model 840 receive-only (RO) impact 
printing terminals include 75-cps 
speed, a full ASCII character set, 33 
control-character print symbols, a 
snap-in ribbon cartridge and an 
operator-programmable answer­
back memory able to store as many 
as 32 characters in nonvolatile 
memory. Standard transmission 
rates are 110 to 600 baud. Other 
features include a 9 x 7 dot-matrix 
impact print head and a 132-column­
wide friction-feed carriage. The 840 
KSR sells for $1345, and the 840 RO 

sells for $1195, in single-unit 
quantities. Texas Instruments 
Inc., Dallas, Texas. 

Circle No 200 

Westrex announces 
dot-matrix printer 

The model sso so-column dot­
matrix journal printer with a seven­
needle print head can output as 
many as 96 characters per line at 12 
characters per in. The unit 
accommodates three-ply paper, top 
loaded, as much as 9.6 in. wide. It 
has standard and graphic feed and 
an 8-million-character ink ribbon. 
Price is $290 in single-unit 
quantities. Westrex OEM Prod­
ucts, West Caldwell, N.J. 

Circle No 201 
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data acquisition 

16-channel system uses 
single-ended signals 

The AD364 16-channel, 12-bit IC 
data-acquisition system enables 
users to mix single-ended and 
differential signals. Features in­
clude a differential amplifier, a 
sample-and-hold circuit, a latched 
channel address register, an input 
mode control, control logic, a 
12-bit AID converter and a 20-KHz 
throughput rate. The AD364 is 
packaged in two hermetic DIPS. 
Prices start at $139.50 in 100-unit 
quantities. Analog Devices Semi­
conductor, Wilmington, Mass. 

Circle No 202 

DI A converter features 
64 output channels 

The model SB-64 s100-compatible 
DIA converter board has 64 output 
channels. Each output drives a 
lK-ohm load, and has ±.4 percent 
absolute accuracy from ov to 
10.625V. Address decoding allows 
memory-mapped 1/0 to any 256-byte 
sector in the 65K. Options include 10 
digital outputs, fast 12-bit DAC with 
3-µsec. settling time, a ± 15V 
tracking regulator with 60-mA 
output and 24-bit address decoding. 
The SB-64 sells for $514. Digital 
Multi-Media Control, Eugene, 
Ore. Circle No 203 
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Data spooler 
intended for PDP-11 

This data spooler for the vendor's 
MIP-3/ A input processor· spools data 
continuously onto a PDP-11 system 
disk at 100,000 samples per sec. An 
on-board, bit-sliced µc switches 
between buffers in the dual-ported 

memory. Data enters the spooler on 
16 analog data lines connected to a 
BNC panel. Price is $7320, including 
software on magnetic tape, docu­
mentation and a one-year warranty. 
Computer Design & Applications, 
Inc., Newton, Mass. 

Circle No 

HiNet. 
There's nothing missing in our Local Computer Network picture. 

• Immediate Delivery 

• Low-cost Flexibility 

• Network and Local 
Data Storage 

• Shared and Single· 
user Peripherals 

• Satisfied Customers 

HiNet™ from Digital Microsystems 
delivers the hardware and software for 
your complete Local Computer Network. 
Plus, HiNet's reliability and continued 
high-performance with expansion assure 
ongoing customer satisfaction. 

HiNet has proven itself to customers 
around the world- in business , scientific , 
and industrial applications. Shouldn't it be 
doing the same for you ? Call DMS and 
get into the HiNet picture. 

Dealerships available in 
selected areas . l"l"n· 

Digital U.1.1 
Microsystems. 

1840 Embarcadero, Oakland, CA 94606 
(415) 532-3686 

© 1981 D1g1ta l Micros~·stems 
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power supplies 
Printer power supply has 
overvoltage protection 

The NP630 power supply for the 
Diablo model 630 line printer 
features linear regulation with 
better than 50 percent efficiency. 

The unit features built-in overvol­
tage protection on a +5V output, 
with all outputs current limited and 
short circuit protected. Price is $182 
for quantities of 100 to 249, higher 
quantity discounts available. Na­
tional Power Technology, Ana­
heim, Calif. Circle No 205 

COM PU MART 
PDP7LSl-ll Systems 

Made To Order ••• 

-
Ready 
To Go 

A full range of LSI-I I and PDP-I I systemsandadd-onsare 
available direct from Compumart, when you need them. 
We stock all the best hardware and software available 
from DEC and other solid manufacturers, from floppys 
to 300Mbsystems, single user to time sharing software. 
Call or write for our DEC systems catalog. 
Can't wait? ... call today. 617-491-2700/800-343-5504 

Telex 921401 

!~/COMPUMART 
~ Cambridge Digital Division 

65 Bent Street Box 568 Dept. 7506 Cambridge, MA 02139 
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UPS allows 
easy expandability 

This line of expandable uninter­
ruptible power systems, rated at 
12.5 kw to 60 kw, are available in 
50- and 60-Hz models and can be 
expanded on-site to double their 
original power rating. Expansion 
kits contain slave inverter and 
rectifier cabinets that are controlled 
by existing UPS units. Lortec Power 
Systems, Inc., N. Ridgefield, Ohio. 

Circle No 206 

Todd announces 
1 SOW open-frame switcher 

The MOS series open-frame 
switching power supplies, available 
in four 150W models, include 
current limit on all outputs. Each 
model also features a single-stage 
regulator scheme that enables 75 
percent minimum efficiency and 
elimination of 60 Hz magnetics, thus 
preventing interaction with CRT 

systems and other flux-sensitive 
devices. Prices range from $198 to 
$215 in 100-unit and larger 
quantities. Todd Products Corp., 
Brentwood, N. Y. Circle No 207 

UPS provides 
power for 120V load 

The model E UPS provides power 
for any single-phase, 120 v load with 
a 10.0-K VA requirement. The 
system features a solid-state switch 
that provides transfer to a standby 
line in the event of an inverter or 
charger failure. The system allows 
sensitive equipment to function 
without interruption. Instrumenta­
tion and Control Systems, Inc., 
Addison, Ill. Circle No 208 
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()et you need more:.lttari pr,odud. 
~ents that are easy to in· 

• lervice and support. And maximum 
:_~~lty. 

At IMLAC, you'll get all of that in support 
of your users plus high-quality graphics. 

Good 'lblngs Come In Small Packages 
Our DVNAGRAPHlCTM terminals have 

helped OEMs worldwide develop many inter· 
active CAD/CAM systems. These bright, 
high-resolution terminals were "a great deal 
in graphics" thanks to their low price and 
easy-to-use software. 

Now, IMLAC has made a great deal better. 
The new DYNAGRAPHIC Series II terminal is 
a compact, self -contained unit that goes 
anywhere your users need it. It has all the 
features of previous DYNAGRAPHIC 
terminals-plus higher performance and 
aggressive OEM pricing. 

And There's A Great Deal More 

The new Series II terminals contain only 
five major boards, for easy servicing. Proven 
DYNAGRAPHIC software cuts your develop· 
ment time to a minimum. And Series II 
terminals are manufactured by our parent 
company, Hazeltine, for easy availability. 

To show you how easy it is to integrate 
the Series II terminal into your system, 
development systems are available to 
selected OEMs at prices as low as $8,840. 
That's a great deal better than you'll find 
elsewhere. 
IMLAC Corporation, 150 A Street 
Needham, Massachusetts 02194 
Call Toll Free: 800-225-8703 (Ext. 8840) 
(In Massachusetts: 617 449-4600 (Ext. 8840) 

IMlAC 
A Hazeltine Company 
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$8,840 
(OEM 100 qty 

price-
U.S. only) 
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memories 140-nsec. cycle times and 70- and 
95-nsec. access times. Maximum 
capacity is 128K words, 22 bits 
unidirectional and 64K words, 44 
bits bidirectional. A typical system, 
including power supply, sells for 
$28,395. Intel Corp., Santa Clara, 
Calif. Circle No 209 

Memory module 
has 16K static RAM 

The CM-92 high-speed static RAM 
system incorporates the 2167 static 
RAM chip and provides 100- and 

~---~-----------~ 
t ' ;There's more than~ 
1 one way to get 1 

total comm! I 
Now your Perkin-Elmer Computer can have 8 independent RS232 asyn­
chronous channels on a single fullboard - and you can software-select 
any four crystal-controlled baud rates within the entire range from 50 to 
19,200 baud for each channel! Use modems with the 8-Line Comm 
Mux's full dataset control/ interface - or easily disable it for local 
terminal use. 

But if you don't need eight channels, MACROLINK's Programmable 
Asynchronous Dual Line Adapter provides two full RS232 channels -
and the Quad Asynchronous Local Terminal Adapter gives you four 
local channels. MACROLI NK's PAOLA halfboard is priced at $600* , and 
the 8-Line Comm Mux is only $1900*. But the best comm deal of all is 
QAL TA at $675 - under $170 per channel! 

'MACROLINK's 
new8-Line 

•orPADLA 
andQALTA 
in combination!' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I Comm 

Mux .•• ' 'Quantity one U.S.A. prices; OEM dis- I 
counts available . Includes internal 
cabling and complete instruction 
manual. All MACROLINK Comm 

PAOLA and QAL TA are 
trademarks of 
MACROLINK, INC. 

Products are plug-to-plug 
compatible with all 

Perkin-Elmer 
computers. 

\ ____ _ 
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Intel debuts 
16K x 1 static RAM 
The 2167 16K x 1 high-speed static 
RAM is said to provide four times the 
density of available static RAMs. A 
redundant design enables the chip 
to contain three memory rows not 
needed for basic functions. The 
device uses the vendor's double poly 
HMOS II process technology. 
Maximum access time is 55 nsec., 
maximum active current is 125 mA, 
and maximum standby current is 40 
mA. Price is $68.55 in 100-unit 
quantities. Intel Corp., Santa 
Clara, Calif. Circle No 210 

RAM card provides 
byte swapping 

The ZX-028 fully populated , 
Multibus-compatible 128K RAM card 
comes with memory chips soldered 
directly to the board. Features 
include byte swapping and a 
450-nsec. access time. Price is $1280 
in single-unit quantities. Zendex 
Corp., Dublin, Calif. 

Circle No 211 

AMO offers 2K x 4 
bipolar PROM . 

The IMOX II family of 2048- x 4-bit 
bipolar PROMS have maximum 
access times of 35 to 60 nsec. The 
units employ the vendor's proprie­
tary platinum-silicide fuse , which 
results in a 97 percent programming 
yield. All units require a single + 5V 
supply and come in an 18-pin 300-mil 
thin DIP. Prices start at $23.35 in 
100-unit quantities. Advanced 
Micro Devices Inc., Sunnyvale, 
Calif. Circle No 212 
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What Makes Archive Streamers 
The Intelligent Backup Choice? 

For one thing, 
they're the only 
intelligent 1A" 
streaming tape 
drives available 
today. 

But there are 
plenty of other 
smart reasons for 
choosing Archive 
Sidewinder streamers over other types of 
Winchester backup. 

Such as greater capacity and faster 
transfer rates. You can store up to 20 mega­
bytes of formatted data on one standard 
cartridge in just over 4 minutes. 

That's about 5 times as fast (and one 
third the media cost) as using 8" floppy 
disks, for example. 

And speaking of floppy disks, the 
Sidewinder just happens to be the same 
package size as an 8" floppy. 

The intelligent 
Sidewinder han.­
dles tape format.­
ting, error and file 
mark processing, 
tape positioning, 
automatic read.­
after.-write error 
correction, block 
buffering and read 

retries without host intervention. 
Call today for full information on 

our easily integrated intelligent 
Sidewinders. 

Archive Corporation, 3540 
Cadillac Avenue, Costa 
Mesa, California 92626. 
(714) 641.-0279, 
Telex: 683466. 
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design aids 

Development system 
upgrades TRS-80 

The Developmate 81 upgrades 
the TRS-80 personal computer to a 
full development system by adding 
Z80 in-circuit-emulation and E­
PROMIEEPROM programming capa­
bility. The system, which plugs into 
the expansion connector of a TRS-80, 
includes a universal personality 
module that handles 2758, 2508, 
2716, 2516 and 2532 EPROMS and 
2816 and 48016 EEPROMS. The 
system, including programming 
software, a power supply, emula­
tion cable and TRS-80 cable, sells for 
$329. Orion Instruments, Wood­
side, Calif. Circle No 213 

Prototyping card is 
Multibus-compatible 

The ZX-905 prototyping board 
includes layout pads printed with 
the board top on one side and the 
bottom on the other, enabling an 
engineer to pass his design layout 
on to a technician for wire 
wrapping. Compatible with the 
Multibus card cage, the ZX-905 has 
five edge connectors and room for 
84 14-pin IC packs. Price is $118 in 
single-unit quantities. Zendex 
Corp., Dublin, Calif. 

Circle No 214 
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Card ca9e accommodates 
four µc systems 

The CCK-80 card cages mount 
standard 6%- x 12-in. Series 80 
boards, 5.3- x 10-in. s100 cards and 
6 - x 9o/4-in. boards used in 
Motorola's EXORciser and Micromod­
ule and Rockwell AIM65 and 
expansion systems. The card guides 
and structural members are 
positioned for Series 80 cards on 
0.6-in. centers, in a horizontal 
configuration. Price is $79 in 
single-unit quantities. Vector Elec­
tronic Co., Inc., Sylmar, Calif. 

Circle No 215 

Wintek announces 
EROM programmer 

The ROMMR universal EROM 
programmer for 2708, 2758, 2516, 
2716, 2532, 2732, 2564, 2764 and 
68764 EROMs is available as an 
option to the Sprint 68 µc 
development system. It allows 
programs developed in 6800 
assembly language, BASIC, c, PLIW, 
Pascal and FORTRAN to be burned 
into EROM. Price is $299, plus $29 
for each personality module. 
Wintek Corp., Lafayette, Ind. 

Circle No 216 

Motorola Microsystems 
unveils bus state analyzer 

The real-time VERSAbus state 
analyzer for use with µps consists of 
two EXORmacs-resident modules. 
The master module contains hard­
ware-controlled software and I/o 
ports. The personality module 
interfaces to selected signals. Fea­
tures include 79 channels x 128 
states of trace memory, tracing and 
comparison of traces with previous 
traces, a seven-step qualifier se­
quence for trigger, restart trigger 
qualifier sequence on a given 
address state and trigger pulse 
output. Price is $3600 in quantities 
of one to five. Motorola Semicon­
ductor Products Inc., Phoenix, 
Ariz. Circle No 217 

The path to data 
transmission 
of the future 
can be EOTec's 
fiber optic 
data links ... 

Available today! 

EOTec offers two fiber optic 
data links ideal for com­
puter and industrial proc­
ess control applications. 
The standard 2MHZ link is 
suitable for most control 
and many computer appli­
cations and the 25M HZ 
link is for higher data rate 
requirements. 

EOTec fiber optic data 
links have the following 
advantages: 

• TTL compatible 
• BER< 10-9 

• Immunity to EMI and RFI 
• Spark free transmission 
• Security 
• Ease of installation 
• Small size 
• Rugged 

EOTec is a manufacturer of 
optical fiber, cable and 
electro-optic components 
and specializes in unique 
applications. 

For more information 
contact: 

EOTec 
Corporation 
200 Frontage Road 

West Haven, CT 06516 
(203) 934-7961 
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oprocessor Designers ... 

World-Concept 
low Power 
Switchers 

and UPS 
Operate almost anywhere with one power supply 
Compare Converter Concepts ' switchers and un­
interruptible power supplies and you 'll know why 
they 're becoming a wo rld standard for design 
and quality. 

WIDE INPUT VOLTAGES Only Converter Con­
cepts produces 15 to 150 watt switchers that 
operate on any voltage from 90 to 250 VAC or 10 
to 40 20 to 60VDC - WITHOUT CHANG IN G 
SWITCH ES, JUM PERS , TAPS OR OTHER 
MODIFICATIONS . 

LATEST SWITCHER CONCEPTS Wide input 
ranges are possible through the use of a simple 
single transistor, single transformer flyback de­
sign with soft turn-on and short-circuit protec­
tion . Means higher re liability and efficiency at a 
competitive price . 

MANY SWITCHER OPTIONS Single. dual or tri ­
ple output options in four input power ranges : 

printed circuit , open frame or RFl -resistant en­
closed packages : integral UPS options . 

UNINTERRUPTIBLE POWER Automatic, instant 
transition from AC line to backup battery opera­
tion is avai lable ei th er as a separate unit for use 
with CC l 's multi ple output DC to DC converters 
and battery, or as the integ ral - 04 switcher op­
tion which fea tures integral battery charger. 

NATIONWIDE REPRESENTATIVES Call us today 
for engineering assistance , our latest catalog , 
prices and your nearest CCI represen tative . 

rrJ!t.1 CONVERTER 
"~~ CONCEPT.51NC 
435 S Mam St . Pardeeville . WI 5 3~54 . (608) 429-2144 

4081 
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FREE 
48-Page 
Catalog 

A new, free 48-page catalog is free 
from Creative Computing and Periph­
erals Plus. To help buyers make intelli­
gent purchasing decisions, the product 
descriptions are exceptionally compre­
hensive and include screen photos in the 
software section 

The catalog describes 20 books on pro­
gramming, games, and educational appl i­
cations; 160 software packages for 
Apple , Atar i, TRS-80, PET, CP/ M, Tl , Sor­
cerer and Sol computers; 3 magazines 
(Creative Computing , Microsystems , and 
SYNC); 5 graphics and music peripherals; 
an LP record ; board game; 8 T-sh irts and 
an eclectic assortment of other products 
for the personal computer user. 

To get your free copy, simply drop a 
card or note to the address below. 

GPeatlve compntlug 
Attn: Andrea 

39 East Hanover Avenue 
Morris Plains, NJ 07960 
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disk/tape 

Pollution monitor includes 
scan-start clock 

The LPS-16 cassette data logger, 
intended for long-term applications, 
such as pollution monitoring and 
control, records data for months 
using + 12v flashlight batteries. The 
unit achieves a 120,000 16-bit 
sample-per-cassette capacity. Other 
features include an automatic 
scan-start clock, 16 high-level 
single-ended analog input channels, 
recording of as many as five samples 
per sec. and an optional instrumen­
tation amplifier. The unit sells for 
$1360, plus $100 for the scan-start 
clock and $165 for the pre-amplifier 
option. Datel-Intersil, Mansfield, 
Mass. Circle No 218 

Magnetic-tape peripheral 
is HP-SS-compatible 

The model GPIB-3000 magnet­
ic-tape peripheral, which is compati­
ble with Hewlett-Packard 85 
computers, reads and writes ANSI, 
ECMA and ISO-compatible %-in. 
digital cartridge. A built-in µp 
controller supports three slave 
drives via a dual buffer front-end. 
Average transfer rate between the 
HP-85 and the cartridge drive is 
approximately 6K bytes per sec. 
Prices start at $4080 for a 
single-drive subsystem and $5580 
for a dual-drive version. Innovative 
Data Technology, San Diego, Calif. 

Circle No 219 
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Micropolis offers 
mass-$torage subsystems 

The Metafloppy series of double­
track 5%-in. minifloppy-drive sub­
systems and the Microdisk 8-in. 
rigid-Winchester-disk subsystems 
provide formatted capacities of 315K 
to 2.4K and 6.2M to 31.2M bytes, 
respectively. The Metafloppy sub­
system series includes a power 
supply, a desk-top case, an s-100-, 
8080- or Z80-compatible controller 
and a disk-based operating system 
with BASIC language. Prices start 
at $751. The Microdisk subsystem 
series includes the OSM-10 multi­
user operating system, an intelli­
gent controller, an s-100 interface, a 
power supply and desk-top or rack 
packing. Prices start at $4929. 
Micropolis Corp., Canoga Park, 
Calif. Circle No 220 

Olivetti introduces 
5114-in. hard disks 

The three-model HD 500 series 
5Y4-in. fixed-disk drives have 
unformatted storage capacities of 
6.38M to 11. 7M bytes, 254- to 600-tpi 
track density and 7690- to 8500- bpi 
bit densities. Average access time is 
170-, 35- or 21- msec. depending on 
model. Prices range from $700 to 
$1200 in OEM quantities. Olivetti 
Peripheral Equipment S.P.A, Elms­
ford, N.Y. Circle No 221 

Winchester package has 
10.8M-byte drive 

The Smart Start Winchester-disk 
package contains a Diskos 1070 8-in. 
Winchester-disk drive with a 
capacity of 10.8M bytes, an interface 
that permits connection of as many 
as four drives, a disk-drive 
terminator and an interface manual. 
The Winchester has a 53-msec. 
average head-positioning time and 
o. 9M-byte-per-sec. transfer rate. 
The package sells for $1995; an 
optional power supply sells for $295. 
Priam Corp., San Jose, Calif. 

Circle No 222 
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Burroughs introduces 
mini-cartridge drive 

The TM 110 mini-cartridge drive 
transport for DClOOA-type data 
cartridges can be used in applica­
tions such as paper tape replace­
ment, program loading, data 
collection, data entry' volatile 
memory backup, data logging and 
data file storage. The unit, with a 3M 
DClOOA, has a 1.34M-bit unfor­
matted capacity or 120K bytes 
formatted and an 8000-bps transfer 
rate. Price is $160 in OEM 
quantities. Burroughs Corp., 
Detroit, Mich. Circle No 223 

Fixed-head disk replaces 
Honeywell H 316 computers 

The model 316 nonvolatile disk 
replacement for Honeywell H 316 
computers is available in 512K- and 
lM-byte capacities. The unit 
operates through direct multiplex 
control or as a program I/o device. 
Other features include write lockout 
with 16 switches and indicators and 
the ability to protect a group of 
tracks from being written. The 
512K-byte version is priced at 
$11,000, and the lM-byte version 
sells for $18,000, with OEM 
discounts available. Ampex Corp., 
El Segundo, Calif. Circle No 224 

Tape system offers 
6250-bpi density 

The model aooo 6250-bpi tape 
system for HP aooo users incorpo­
rates group coded recording (GCR) 
and a 125-ips transport speed. 
Other features include ANSI and IBM 
compatibility, a radial interface for 
as many as eight drives per 
controller, plug- and program­
compatibility with HP aooo series II 
and III, auto thread/loading for open 
reel and cartridge and switch­
selectable dual or triple density 
(800, 1600 or 6250 bpi). Prices range 
from $34,000 to $52,000. Qualex 
Technology,lnc., Westlake Village, 
Calif. Circle No 225 

Tape transport has 
1 M-byte capacity 

The double-track model 453 
digital tape transport automatically 
switches between sides without 
operator intervention, and performs 
read-after-write checking. The unit 
features lM-byte storage capacity, 
ANSI/ECMA-compatibility and an 
optional drop-in cassette loader that 
automatically aligns the cassette. 
Price is $339 in single-unit 
quantities. MFE Corp., Salem, 
N.H. Circle No 226 

DG announces 
streaming-tape drives 

The model 6123 and 6125 provide 
backup for microN ova, Nova and 
Eclipse computer systems. The 
drives have a 1600-bpi recording 
density and enable users to back a 
25M-byte disk on an 8¥2-in. reel of 
tape. The model 6123 (for micro­
Nova computers) sells for $6600; the 
model 6125 for Nova and Eclipse 
computers sells for $6800, with 
quantity and OEM discounts avail­
able. Data General Corp., West­
boro, Mass. Circle No 227 

Zenith introduces 
2M-byte floppy 

The Z-47 8-in. dual-sided, dual­
density floppy-disk system, de­
signed for use with the vendor's 
Z-89 µc system, provides as much as 
2.5M bytes of storage, when used 
with the µe's built-in 5%-in. disk 
drive. Other features include 
1951-msec. average access time, 
and CP/M and HDOS operating 
systems. The Z-47 sells for $3695. 
Zenith Data Systems Corp., 
Glenview, Ill. Circle No 228 
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New l1l1wara 

Time manager runs on 
IBM System 34 

The Job Time Manager allows a 
data-processing manager or a 
system operator to control the time 
when any job is to be run. An 
OCL-like statement is entered to 
prevent any job from being run 

within or outside of a specified time. 
The utility is intended for 
installations at which nonessential 
jobs must be run at off-hours to 
improve response time of crucial 
jobs. Price is $50, including diskette 
and mailing. Info III, Woodland 
Hills, Calif. Circle No 281 

THE UPS TEAM 
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Uninterruptible Power Backup 
for Your Ac~ Computer 

The computer game is one of speed 
and critical decisions. In microseconds 
your computer could be knocked our by 
a surge or loss of power. If your 
computer is down it could meon the 
showers for your communicotions. security. 
medical laboratory. process control or 
computer systems. 

The CLARY Uninterruptible Power 
System (UP5) stands as the flawless 
defense against sudden power orrocks 

LISTED File No.E68909 
Models 1250·1, 2500 ·1, 5000 ·1 

on your system. Docked up by the CLARY 
UPS. all of your power problems ore over. 
We will keep you in the ballgame while 
the others ore on the bench. 

We hove a limited supply of the U.5. 
Dept. of Commerce Report entitled. 'The 
Effects of Electrical Power Variations Upon 
Computers: An Overview." For a free 
copy and more information on UPS. 
please coll or write to : 

320 W . Clary Avenue 
Son Gabriel. CA 91776 
(213) 287-6111 
TWX 910-589-3369 

CIRCLE NO. 131 ON INQUIRY CARD 

Screen editor runs 
on Datapoint systems 

This CRT screen editor assists in 
development of display formats 
under the Datashare time-sharing 
system on a Datapoint minicomput­
er. The user defines or changes the 
format directly on a CRT without 
programming. CRT screen editor 
generates a hard-copy screen map 
showing the description, length and 
cursor position of each field on the 
screen and an INCLUDE file 
containing the display logic. Price is 
$650. Trace Information Services, 
King of Prussia, Pa. 

AIS announces 
PL/I for PDP-11 

Circle No 282 

Programs can be developed using 
the AIS-PLII compiler on a DEC 
processor under RSTS/E, RSX-llM, 
RSX-llD, IAS or VAX/VMS, and then 
executed on a PDP-11 running under 
RT-11. The AIS-PL/1 language, a 
subset of ANSI standard X3.1976, is 
suited for applications with file 
processing and nonnumeric data, 
such as text processing, data base 
systems, simulations, graphics and 
transaction processing. A single­
machine run-time license sells for 
$1500. Applied Information Sys­
tems, Chapel Hill, N.C. 

Circle No 283 

Tektronix develops 
PLOT 50 software 

PLOT 50 products use graphics 
created by the vendor's 4050 series 
desk-top computers. For example, 
plotting routines included in the 
statistics packages analyze and 
represent small-sample statistical 
data. New offerings in the PLOT 50 
software library include graphing, 
drawing, document preparation, 
statistics, planning, management, 
and digitizing programs. Programs 
are sold separately for $800 to 
$4000. Tektronix, Inc., Beaverton, 
Ore. Circle No 284 
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THE 112-COWMN CHOICI. 
CIRCLE NO. 132 ON INQUIRY CARD 

ASCII OR 
APL/A'iClI 



MTI stocb 'em all 
for faster delivery. 
All lease prices include service (within 50 miles 
of service center). Other lease plans available. 

No hidden charges. Prices include delivery. 
Ask about our"OED"discounts. 

VISA and MasterCard orders accepted. 

VIDEO TERMINALS 
VT100 DECscope ...... ........................ $ 
VT132 DECscope ... ..... .................... ... . 
ADM-3A (dumb term inal ) ... .. .... .... .... . 
ADM-3A+ (dumb term inal ) ............ .. . . 
ADM-5 (dumb terminal) ..... ... .. .... ..... . . 
ADM-31 (2 page buffer) ... ..... ........ .... . 
ADM-42 (8 page buffer avail.) ........... . 
1410 (Haz81tine dumb terminal) ....... . 
1420 (dumb terminal) ....................... . 
1421 (Consul 580 & ADM-3A comp.) 
1500 (dumb term inal) .... ............. ...... . 
1510 (buffered ) .... ..... ... ............... ... .. . 
1520 (buffered pr inter port) .. ....... .... . 
1552 (VT52 compatible) ..... .. ........... . 

GRAPHICS TERMINALS 

MTI 12 mo. 
Price LHH 

1595 92 
1995 105 
795 55 
875 60 
945 65 

1185 75 
2035 120 
825 57 
895 63 
850 63 

1045 70 
1145 75 
1395 92 
1250 88 

VT100 with graphics pkg.... ... ....... .... 3160 • 
ADM-3A with graphics pkg . ............... 1995 • 
ADM-3A+ with graphics pkg. .... .... ..... 2075 • 

300 BAUD TELEPRINTERS 
LA34-DA DECwriter IV ....... .... .. ..... .. 995 63 
LA34-AA DECwriter IV .. ... .... .. .... ... .. 1095 65 
LA36 DECwriter II ............ ................ 1295 65 
Teletype4310 ..... ..... ..... .. .. .... ...... ....... 1095 65 
Teletype4320 .. ... ..... ................ .. ..... .. 1195 70 
Diablo 630 RD .................................. 2295 129 
Diablo 1640 KSR ........ .... ....... ........... 2775 160 
Diablo 1650 KSR .............................. 2835 165 
Tl 743 (portable) ....... .... .... ...... ......... 1190 85 
Tl 745 (port/bu ilt-in coupler) .......... .. 1485 89 
Tl 763 (port/bubble memory) ...... ..... 2545 145 
Tl 765 (port /bubble/b.i. coupler) ..... . 2595 145 

600 BAUD TELEPRINTERS 
Tl 825 RO impact ... ... .. ... ...... ............ 1450 114 
Tl 825 KSR impact ........ .. ... ...... .... .... 1570 97 
Tl 825 RO Pkg. .... .... .... ... .. ....... ...... .. . 1625 124 
Tl 825 KSR Pkg ..... ... .. ..... .. ... .. ..... .. ... 1795 110 

1200 BAUD TELEPRINTERS 
LA 120 RO (forms pkg.) .... ............... 2295 135 
LA 120-AA DECwriter Ill (forms pkg.) 2095 135 
LA 180 DECprinter I .... .. ......... ..... ..... 2295 120 
Tl 783 (portable) .... ....... .. ................ . 1645 100 
Tl 785 (port/bu il t- in coupler) ............. 2270 128 
Tl 787 (port/ internal modem) ........ ... 2595 143 
Tl 810 RO impact... ..... ..... .. .. ..... ... ..... 1760 105 
Tl 810 RO Pkg................ ..... .... ........ .. 1950 110 
Tl 820 KSR impact ........ .................... 2025 100 
Tl 820 RO ........ .. ........................ ... ..... 1850 95 
Tl 820 KSR Pkg. ........ .. .. .. ...... ..... .... ... 2195 105 
Tl 820 RO Pkg. ... ............ .................. 2025 100 

2400 BAUD 
Dataproducts M200 (2400 baud) ........ 2595 180 

DATAPRODUCTS LINE PRINTERS 
8300 (300 LPM band) ........................ 5535 407 
8600 (600 LPM band) ... ................ ..... 6861 493 
2230 (300 LPM drum) ....... .... .... .. ..... .. 7723 • 
2260 (600 LPM drum) ...... ..... .. .... ...... . 9614 • 
2290 (900 LPM drum) .. .. .. .... .............. 1 2655 • 

ACOUSTIC COUPLERS 
A/J A242-A (300 baud orig.) ............. . 
A/J 247 (300 baud orig.) ... ..... ........... . 
A/J AD342 (300 baud orig.Jans.) ....... . 
A/J 1234 (Vedic compatible) ............. . 
A/J 1245 (300/1200 Bell comp.) ....... . 

MODEMS 

242 13 
315 17 
395 20 
895 50 
695 60 

GDC 103A3 (300 baud Bell) ...... ...... .. 395 25 
GDC 2025/T (1200 baud Ball) ......... .. 565 41 
GDC 212-A (300/1200 baud Ball) ..... 850 45 
A/J 1256 (Vedic compatible) ........... . 825 45 
A/J 1257 (triple modem w/phona) ..... 975 50 

CASSETTE STORAGE SYSTEMS 
Tachtran 816 (stora/forwerd) ............ 1050 70 
Tachtran 817 (stora/lor/spaed up) ..... 1295 BO 
Tachtran 818 (editing) ...... .... ......... .... 1795 105 
Tachtran 822 (duel) .......... ................. 2295 140 
MFE 5000 (editing) .. ........ .. ........ ....... 1495 100 

FLOPPY DISK SYSTEMS 
Tachtron 950 (store/forward) ........ .... 1395 100 
Tachtren 951 (editing) .......... ..... ..... .. . 1995 125 

• Pie- cell for quote 

GD 
Diltributora, New York, New Jeney and Ohio. 

New York: 
516/482-3500,212/895-71TT,518/449-5959 

Outaide N. Y .S.: 800/645-8016 
New Jeney: 2011227-5552 

Ohio: 216/464-6688 

CIRCLE NO. 133 ON INQUIRY CARD 
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Info Ill offers 
System/34 job scheduler 

SMARTQ, a time-dependent job 
scheduler program for the IBM 
System/34, allows a data-processing 
manager or system operator to 
control the time when any job is to 
be run, as many as four days in 
advance. The routine can be used in 
a procedure or through a HELP-like 
display. The price is $195, including 
diskette and mailing. Info III, 
Woodland Hills, Calif. 

Circle No 285 

Polling package supports 
POS terminal 

AUTOPOLLll, a retail POS data­
collection package for IBM Series/! 
and Honeywell Level 1 computers 
also works with NCR 2140 POS 
terminals. AUTOPOLL operates in 
mixed-vendor networks, interfacing 
with host computers that support 
communication. The package con­
tains more than so routines, 
including three main tasks that can 
run concurrently. Support pro­
grams include a file and catalog 
system and a set of queueing 
routines. License fees start at 
$7000. JEM Associates, Herndon, 
Va. Circle No 286 

Subsystems provide 
management, accounting 

This menu-driven interactive 
management and accounting system 
for TI 990 computers is written in 
ANSI 74 COBOL. Subsystems include 
order processing (with invoicing, 
back-order control and sales 
analysis), inventory control (with a 
single-level bill of material capabili­
ty), accounts receivable, accounts 
payable, general ledger and payroll. 
The system, with more than 250 
COBOL programs, is licensed for 
$12,000, including source programs 
and all procedures. Great Lakes 
Information Systems Ltd., Ann 
Arbor, Mich. Circle No 287 

Organic introduces 
project management 

MILESTONE, an interactive proj­
ect management package is de­
signed to operate on computers 
using the CP/M or USCD Pascal 
operating system. Input is defined 
as a series of distinct tasks, each 
with a duration, a level of 
manpower and a cost. Using critical 
path networking analysis tech­
niques, the program lays out each 
job against a time scale showing 
which tasks are critical and which 
can be delayed. Price is $395. 
Organic Software, Livermore, 
Calif. Circle No 288 

Alpha Micro introduces 
programming language 

AlphaPascal release 2.0, a 
programming language for the 
Alpha Micro Business Computer 
that is integrated into a multi-user, 
multitasking, time-sharing Alpha 
micro operating system (AMOS), 
supports both sequential and 
random data files. It is also 
compatible with the AlphaBASIC 
programming language. AlphaPas­
cal can separately compile and link 
Pascal modules to form one 
program. Alpha Micro, Irvine, 
Calif. Circle No 289 

Plessey announces 
COBOL, DIBOL systems 

PCS-100 and PCS-200 accommo­
date COBOL and DIBOL on the 
vendor's SYST-13V or DEC's 
LSI-11 /23 systems. PCS-100 and 
Pcs-200 feature TSX-Plus, a multi­
terminal time-sharing operating 
system intended for business 
applications. Pcs-100 includes a 
DIBOL-11-compatible language pro­
cessor (DBL) with TSX-Plus and 
RTSORT capabilities; PCS-200 com­
bines COBOL, TSX-PLUS and RTSORT. 
Pcs-200 sells for $3358. Plessey 
Peripheral Systems, Irvine, Calif. 

Circle No 290 
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Introducing 
the most powei-ful 

minicomputer ever. 
The new Prime 850 multi-stream proces­
sor is the most powerful mini system 
ever made for multi-user environments. 
It sets a new standard of technological 
leadership for our family of high per­
formance 32-bit systems. 

The Prime 850 has ultra high density 
MOS memory that stores 64K on a single 
chip. This new system supports up to 128 
interactive user terminals for outstand­
ing cost effectiveness. And it's right 
at home working simultane­
ously on such diverse appli- ' 
cations as energy develop- ' ..... ' ~t1ili 
ment, product analysis 
and design, office auto­
mation, and general 
business computing. 

Like all 50 Series 
systems, the Prime 850 
combines power 
with ease of use. It 
has 32-bit architecture 
and virtual memory for 
speed, efficiency, and 
economy. Industry standard software for 
convenient program development and 
data management. Networking that can 
extend your system across the office or 
around the world . And the PRIMOS® 
operating system that makes the entire 
50 Series totally compatible. 

If you'd like to sample the most power­
ful Prime system ever made, you can see 
it at the National Computer Conference 
show, May 4-7 in Chicago. If you miss the 
show, then contact the nearest Prime 
office, or write to Prime Park, MS 15-60, 
Natick, MA 01760. In Europe, write Prime 
Europe, 6 Lampton Road , Hounslow, 
Middlesex, TW3 l]L, England. Telephone: 
01-570-8555. 

PRIME 
Computer 

CIRCLE NO. 134 ON INQUIRY CARD 
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Protect yourself year around 
against the high cost of static 
Problems like the one above don't dis­
appear when the humidity goes up. 
For one thing, in the office environment 
where most electronic equipment is 
used, air conditioning often keeps 
humidity lower than the outdoor reading . 

More importantly, while humidity may 
help to keep static charges below the 
2500-volt level necessary to feel a 
shock, as little as 500 volts can cause 
a malfunction in sensitive equipment. 
In other words, you can still wind up with 
"memry" loss or alteration, faulty data, 
video wipe-out or unwanted mechanical 
actions. 

And that costs money any time of the 
year. 

can 
create 
an inex­
pensive 
"island of 
protection" 
around your 
delicate electronic 
equipment, harmlessly 
draining the static charge 
from operators and other personnel. 

For as little as the cost of a single static­
related service call , you can say 
goodbye to all these problems. 

3M Static Control Floor Mats come in 
hard mats for easy wheeling of castered 
chairs, or soft mats for comfortable 
standing. 

For the name of a dealer near you , call 
1-800-328-1300. 
(In Minnesota, call 1-800-736-9625.) 

Ask for the Data Recording Products Division 

3M Hears You ... 

3M 
CIRCLE NO. 135 ON INQUIRY CARD 
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Package provides 
µc communications 

ASCOM, running on computers 
such as the TRS-80 model II, Ohio 
Scientific, North Star and Crom­
emco, includes features to receive 
and transmit data files, various 
communication protocols, conversa­
tional mode, batch mode for 
automatic processing with command 
files and system-level commands for 
displaying directories and typing 
files to the screen or printer. In a 
typical application, ASCOM is used to 
log onto a timesharing system to 
retrieve stock exchange data for 
storage and analysis on a personal 
µc. Price is $125. Westico, Inc., 
Norwalk, Conn. Circle No 291 

OASIS version offers 
multi-user spooler 

Version 5.5 of the OASIS operating 
system provides a printer to be 
shared among as many as 15 users, 
media-independent backup capabili­
ties and keyed file access for Z80 

µcs. The system enables 26 

user-defined queues to be used to 
prioritize waiting jobs or to execute 
special forms, such as checks or 
invoices. Automatic reprints and 
multicopies or special alignment 
parameters can be specified. Retail 
price is $500 for single-user and 
$850 for multi-user versions. Phase 
One Systems, Inc. Oakland, Calif. 

Circle No 292 

Financial accounting 
available for Tl computers 

The Software Fitness Program, 
written in RM/COBOL, runs on TI 

DS990 computers under the COS990 

operating system. The package, 
designed for small- and medium­
sized business users, includes sales 
order processing, accounts receiva­
ble with billing and sales analysis, 
accounts payable, general ledger, 
inventory, payroll and job cost 
applications. Features include open 

item and balance forward account­
ing; LIFO, FIFO and average cost 
methods of inventory valuation; 
financial statement report genera­
tor; revenue and expense account­
ing by job or phase; and interactive 
operation. Open Systems, Inc., 
Minneapolis, Minn. Circle No 293 

Tarbell introduces 
CP/M Database System 

The Database System, running 
under the CP/M operating system 
and CBASIC, features variable­
length fields with names that can be 
of any length and can include 
spaces. Other features include 
sequential or random files and an 
optional index file. The system also 
provides interactive programs, such 
as DBSETUP, which creates a file; 
DBENTRY for entering data; 
DBUPDATE for changing files; 
DBQUERY for accessing data; 
DBLABEL, which prints mailing 
labels; and DBLETTER for printing 
letters. The system sells for $50 

including sources on disk. Tarbell 
Electronics, Carson, Calif. 

Circle No 294 

HOP offers software 
tools for Pascal 

Three Pascal tools are intended to 
simplify common I/o programming 
tasks. A Screen Handler incorpo­
rates error checking and a system 
for storing and changing user 
prompts without reprogramming. 
The Output Formatter, a report 
generator, includes tab functions, 
automatic page and line counter 
during program execution and a 
top-of-form routine. The Forms 
Generator includes the Output 
Formatter and software that allows 
a user to redesign reports without 
programming. Prices are: Screen 
Handler, $75; Output Formatter, 
$37.50; and Forms Generator, 
$49.50. Health Data Products, 
Inc., Santa Barbara, Calif. 

Circle No 295 
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SOFTWARE BRIEFS 
Mini-Micro Systems receives doz­

ens 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 opportunity to get more 
information about the latest software 
trends. Toward that end , we offer the 
following brief entries, compiled and 
edited by Malcolm L. Stiefel, contribut­
ing editor. 

OPERATING SYSTEMS, COMPILERS 
AND DEVELOPMENT TOOLS. Ameri­
can Micro Products, Inc., Richardson, 
Texas, has a software development tool 
for Tl 58 and 59 calculators. Circle No 
409 ... lntel Corp., Hillsboro, Ore. , an­
nounces an executive program for its 
iAPX88 and iAPX86 µ,cs. Circle No 
410 ... Ralph Kenyon Jr., Virginia Beach, 
Va., has an Ada compiler for Polymor­
phic 8813 computers . Circle No 
411 ... Lobo Drives International, 
Goleta, Calif., unveils an operating 
system for Radio Shack TRS-80 comput­
ers. Circle No 412 ... Phase One 
Systems, Inc., Oakland , Calif., an­
nounces an operating system for North 
Star Horizon computers. Circle No 
413 ... Silverman Associates, Oakland, 
Calif., has a new timesharing feature for 
North Star computers and disk operating 
systems. Circle No 414 ... Whitesmiths, 
Ltd., New York, releases c language 
compilers for Motorola 68000 and DEC 
VAx-11 computers. Circle No 415. 

UTILITIES. Aaxco Inc., West Palm 
Beach, Fla., introduces a performance­
analysis package for DEC VAx-11s under 
VMS and for DEC PDP-11 s under RSTS/E. 
Circle No 41f) ... Advanced Computa­
tional Technology, Inc., West Redding , 
Conn. , announces an overlaying linker 
for µ,cs under CP/M and Mfl/M operating 
systems. Circle No 417 ... Data General 
Corp., Westboro, Mass. , has a business 
graphics display for its Eclipse MV/8000 
and AOS and Aos/vs operating systems. 
Circle No 418 ... Giordano Associates 
Inc., Midland Park, N.J., introduces a 
virtual memory-management package 
for DG Eclipses under AOS and DEC 
PDP-11S under UNIX, RSX-11 and RT-11 . 
Circle No 419 ... Hewlett-Packard Co., 
Palo Alto , Calif. , unveils a statistics 
library for its 9800 desk-top computers . 
Circle No 420 ... Muse Software, Balti­
more, announces an editing and plotting 
package for Apple computers. Circle No 
421. 
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WORD PROCESSING AND DATA 
MANAGEMENT. LJK Enterprise Inc., 
St. Louis , has a word-processing 
package for the Atari 000 . Circle No 
422 .. . Charles Mann & Associates, 
Yucca Valley , Calif. , announces a 
text-processing package for Apple 11 and 
Apple 11 Plus computers. Circle No 
423 ... Micro Architect, Inc., Arlington, 

Mass., unveils a data base management 
package for µ,cs under CP/M. Circle No 
424 ... Muse Software, Baltimore, intro­
duces a form-letter generator for Apple 11 

and Apple 11 Plus computers. Circle No 
425 ... Relational Software Inc., Menlo 
Park, Calif., has a data base manage­
ment package for DEC PDP-11 s under 
RSTS. Circle No 426. 

ROCK-SOLID FLOPPY DISK 
DRIVES FROM TEAC 

Uni<1ue DC Spindle Drives feature our continuously-running 
brushless DC motor whose typical life expectancy is over 10,000 hours. 
Rock-stable, no electrical noise will interfere with the integrity of your data. 

Superior Chassis features fiberglass reinforced polyester (FRP) 
which, unlike aluminum, won't stretch with heat. Extra-rugged and 
precis ion molded, the unit also has a shield to insulate the head from 
outside interference. 

25 Years of Leadership in all magnetic recording technologies 
is your assurance of a quality product you can rely on. For complete 
information on all TEAC Rock-Solid Floppy Disk Drives (FD-50 Series) 
- includ ing our one-year warranty and full technical support and service 
- just write : 

TEAC Corporation of America 
Industrial Products Division 
7733 Telegraph Road, Montebello, CA 90640 
(213) 726-8417 
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Data sheet features 
edgeboard connectors 

The series M and series s 
selectively plated edgeboard con­
nectors are detailed in a data sheet. 
The publication describes mounting 
styles, gold-plating of contact areas, 
center spacing and dual-contact 
positions. The bulletin also provides 
diagrams; electrical, material and 
mechanical specifications; dimen­
sional data; and ordering informa­
tion. Stanford Applied Engineer­
ing, Santa Clara, Calif. 

Circle No 296 

Bulletin covers 
micro-Winchester 

The model 510 51/4-in. micro­
Winchester-disk drive is detailed in 
a brochure. The illustrated publica­
tion describes the system's disk­
storage density, access time, tape 
storage density, dump-restore time 
and size. The brochure also provides 
charts and tabulations and lists 
available backup. Irwin Interna­
tional, Ann Arbor, Mich. 

Circle No 297 

Pamphlet features 
PC connectors 

A line of PC connectors is detailed 
in a catalog. The six-page, 
illustrated brochure describes the 
Erik series of selectively-plated PC 

connectors and a selective gold­
plating process. The pamphlet also 
details contact centers and contact 
positions. Viking Connectors, 
Inc., Chatsworth, Calif. 

Circle No 298 

Booklet features 
design instruments 

A line of bench-top instruments, 
frequency counters, logic probes 
and solderless breadboards is 
detailed in a catalog. The publica­
tion examines the 4401 bench-top 
frequency standard, the CTB-2 
bench-top case and the "Idea Box," 
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an aid in designing prototype 
circuits. Global Specialties Corp., 
New Haven, Conn. Circle No 299 

POWER CONVERSION HANDBOOK 

1980/81 a~ 

Handbook describes 
power conversion 

The electrical and mechanical 
parameters of AC-DC and DC-DC 
power supplies are detailed in a 
handbook. The 32-page booklet 
examines case, pin and socket 
configurations and specifications. 
The handbook also outlines modern 
power supply principles, practices 
and terminology. Power General, 
Canton, Mass. Circle No 300 

Pamphlet details 
forms-handling equipment 

A line of forms-handling equip­
ment is detailed in a brochure. The 
six-page pamphlet covers decolla­
tors, imprinters, detachers and 
forms processors. The brochure also 
explains the vendor's equipment 
service agreement. Moore Busi­
ness Forms, Inc., Glenview, Ill. 

Circle No 301 

Bulletin details 
infrared analyzers 

The models 864 and 865 
non-dispersive infrared analyzers 
are detailed in a brochure. The 
12-page pamphlet describes the 

systems' principles of operation, 
explosion-proof cases, liquid cells 
and precision recorders. The 
brochure also includes diagrams, 
photos, an outline and mounting 
dimensions, and lists options and 
applications. Beckman Instru­
ments, Inc., Fullerton, Calif. 

Circle No 302 

6-page pamphlet examines 
thermal print head 

The LM152 thermal print head is 
described in a six-page pamphlet. 
The bulletin details print­
performance verification and trace­
ability and test information. The 
pamphlet also includes a functional 
diagram, an outline drawing and 
ordering information. Gulton In­
dustries, Inc., Metuchen, N.J. 

Circle No 303 

Booklet examines data­
communication devices 

A line of data-communication 
devices is described in a catalog. 
The 44-page publication covers 
protocol converters, interface con­
verters, EIA and coaxial switches, 
modem eliminators, short-haul 
modems, current-loop devices, line­
and modem-sharing units, answer­
back units, line use measuring 
devices, cables, connectors and test 
sets. Expandor Inc., Pittsburgh, 
Pa. Circle No 304 
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FOCUS 
ON INNOVATIVE 

COMPUTER MANUFACTURING 
TECHNOLOGY 

Printed Circuits/ 
Printed Wiring 

Microelectronics 

Automated Testing 

JUNE 16-18, 1981 NEW YORK CO LISEUM 
Plan now to participate in the East Coast's most complete showcase of 
electronic and computer manufacturing technologies. 
The EXHIBITION 
At NEPCON/East '81 you'll see and examine over 375 displays focusing on the latest 
equipment, components and enhanced computer capabilities leading to better elec­
tronic manufacturing and testing. 

The CONFERENCE 
Here is your chance to hear top industry professionals share their insights and discov­
eries in a dynamic seminar program featuring the latest state of the art in computer 
oriented topics such as: • lnterconnectors • Hybrid testing 

• Backplanes • Printed wiring board 
• Flexcircuitry fabrication 
• Digital testing AND MUCH MORE! 

Last year's show attracted nearly 15,000 highly skilled computer engineers. Plan now to 
focus on innovative electronic and computer technologies. NEPCON/East '81 is a 
three day investment that pays off all year! 

HERE'S A BONUS ••• 
YOUR FREE ADMISSION TO EXHIBITS!!! 
Simply tear out this ad and present it at the show's registration desk. You'll receive a complimentary 
ticket to the exhibits - absolutely free! 

ORGANIZED BY: 
Industrial & Scientific Conference 
Management, Inc. 

SHOW HOURS: 

222 West Adams Street, Chicago, Illinois 60606 
(312) 263-4866 Telex : 256148 

11 :00 AM to 5:00 PM Tuesday & Wednesday 
11 :00 AM to 4:00 PM Thursday 

CO PY THIS AD FOR YOUR COLLEAGUES! 

E 

CKi A Cahners Expos 1t1on Group Company 

CIRCLE NO. 137 ON INQUIRY CARD 
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New Lileral•r• 

Literature describes 
inkless trend recorder 

The model 8750 six-channel trend 
recorder is described in a brochure. 
The bulletin explains the system's 
recording and operation principles. 
The brochure also includes dimen­
sional drawings, electrical specifica­
tions and ordering information. 
Beckman Instruments, Inc., 
Fullerton, Calif. Circle No 305 

Pamphlet details 
word-processing supplies 

A line of word-processing accesso­
ries and supplies is detailed in a 
brochure. The six-page pamphlet 
describes mobile and stationary 
work stations, floor-model and 
tabletop sound enclosures, cables, 
connectors and carrying cases. The 
brochure also describes an energy­
saver console, which connects four 
word-processing units, modems or 
printers to a work station. 
Terminal Data Corp. of Mary­
land, Rockville, Md. 

Circle No 306 

Thermal print head 
examined in pamphlet 

The SM20100 20-column print 
head is described in an engineering 
bulletin. The six-page publication 
details the system's memory and 
drive circuitry, heat sink, thermis­
tor preheater and connector­
terminated cable. The bulletin 
contains diagrams, mechanical 
outline drawings and charts . 
Gulton Industries, Inc., Metuchen, 
N.J. Circle No 307 

Pamphlet details 
black-box switches 

A line of switches is detailed in a 
12-page brochure. The pamphlet 
describes EIA RS232 and coaxial 
switches, an ABC Centronics switch 
and an ABC IEEE-488 interface 
switch. The brochure covers ABC-25 

234 

and ABCDE-25 switches, an x switch 
for reversing EIA RS232 devices and 
a CRT-printer switch. The publica­
tion also provides prices. Expan­
dor, Inc., Pittsburgh, Pa. 

Circle No 308 

Guide lists information­
processing supplies 

More than 2200 data- and 
word-processing accessories and 
supplies are detailed in a catalog. 
The 104-page guide covers a 
sheet/envelope feeder; 96-character 
typing elements; a forms caddy and 
a data drawer for printouts, data 
cartridges or cassettes. The catalog 
contains compatibility and cross­
reference charts and lists available 
furniture, continuous form stands, 
print wheels, thimbles and ribbons. 
American Word Processing Co., 
Tarzana, Calif. Circle No 309 

Catalog details 
peripheral devices 

A line of terminals and hard-copy 
peripheral devices is described in a 
product guide. The 16-page publica­
tion includes alphanumeric, graph­
ics and data-capture terminals; 
alphanumeric and graphics print­
ers; graphics plotters; and graphics­
inpu t devices. The guide also 
provides a selection guide, photos 
and illustrations. Hewlett-Packard 
Co., Palo Alto, Calif. 

Circle No 310 

Booklet describes 
timing relays 

A series of pulse-counting 
time-delay relays is detailed in a 
16-page catalog. The publication 
describes dual-function repeat-cycle 
timers and in-line timing modules. 
The catalog also includes a selection 
guide, a wiring diagram, dimen­
sional drawings and photos and a 
glossary. Amerace Corp., Union, 
N.J. Circle No 311 

Pamphlet examines 
digital switching systems 

The 01200 digital switching 
systems are described in a bro­
chure. The pamphlet details private 
network automatic number identifi­
cation, security/account code identi­
fication, automatic route selection, 
call-back queing, reverse signaling, 
tandem switching, detailed station 
message accounting and remote 
editor. Harris Corp., Novato, Calif. 

Circle No 312 

Brochure covers 
data terminals 

A line of computer hardware for 
sale, rent or lease is described in a 
catalog. The 24-page booklet details 
CRT terminals, word-processing 
printers, thermal and matrix 
printers, line printers, data­
communications and terminal acces­
sories and supplies. The.catalog also 
lists options and financing rates. 
Continental Resources, Inc., 
ford, Mass. Circle No 313 

Bulletin describes 
µc system 

The Ql Microlite µc business 
system is detailed in a brochure. 
The four-page booklet describes the 
system's plasma display, software, 
keyboard, floppy-disk drives and 
integral printer. The publication 
also examines cost-effectiveness, 
power availability, compactness and 
expandability. QI Corp., Haup­
pauge, N.Y. Circle No 314 

Booklet lists information­
processing products 

A line of information-processing 
accessories and supplies is detailed 
in a 64-page catalog. The illustrated 
publication lists storage-retrieval 
and security systems for magnetic 
media, printout and microfiche, 
computer room furniture, cleaning 
supplies, interface cables, labels and 
DEC terminals. Source System, 
Inc., Chicago, Ill. Circle No 315 
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lla11iliell 1111 

SOFTWARE 

CP/M "++IBM 
CP/M++DEC 

Compatibility with 

Exchange data files with most IBM and 
DEC equipment through REFORMATTER disk 
utilities. With REFORMATTER , you can read 
and write IBM 3 740 and DEC RT-11 formatted 
diskettes on your CP/ M system. Programs fea­
ture bi-directional data transfer and full direc­
tory manipulation. ASCII / EBCDIC conversion 
provided with CP/ M++IBM. 

Each program $195.00 from stock. Specify 
CP/ M++IBM or CP/ M++DEC when ordering. 

Program Data Sheets and Application 
Guide available from MicroTech Exports, Inc., 
467 Hamilton Ave., Suite 2, Palo Alto, CA 
94301 0 Tel: 415/ 324-9114 0 TWX: 910-
370-7457 MUH-ALTOS 0 Dealer & OEM 
discounts available. ::::!£ • 
CP/ M* is a registered tr:ademark 0£ Digital Research. 

CIRCLE NO. 150 ON INQUIRY CARD 

RSX-11M 
speaks DCL* 

*DIGITAL 
~ COMMAND 

~o LANGUAGE 

•CREATE COMMANDS! 
•SAVE POOL SPACE TOO! 

MAKES RSX-11M SIMPLE TO USE 
SAVES YOU TIME AND MONEY 

•English commands 
•like VAX/VMS and RSX-11M-PLUS 
•on line help, hinls, and examples 
•easy to install NO SYSGEN required 
•fully supported 
•complete documentation 
• $795, available immediately 

s<c-~Q(;o<?- ~\)·Q"'~~<c-\<?-'"'" 
INNOVATIVE<> 

~ ~(,,Cc ~ANDREW RUBEL & ASSOCIATES, INC. 
~ ~ 0 One Soldiers Field Park 605 
"3~VM uos Boston, MA 02163 (617) 876-7993 

CIRCLE NO. 151 ON INQUIRY CARD 

ORDER PROCESSING 
Complete COBOL system for TI 990 and 
NTSC 445 computers . Inventory control 
and financial systems 
also available. 

GREAT IAKES~ 
INFORMATION SYSTEMS LTD. 

5 Research Drive 
Ann Arbor, Michigan 48103 

1313) 663-6402 

PROJECT MANAGERS 
AND ENGINEERS 

If you need a fast , flexiole , efficient, low-cost tool 
for managing projects; if you need results in 
minutes instead of hours or days, you need 
MicroPERT (tm) 

MicroPERT (tm) Project Management System 
offers features unparallel in its price range . 
including : 

Over 200 graphic output options including Net­
work Diagrams, Gantt, Manpower, Resource & 
Cost charts on a variety of graphic output 
devices . 

Over 45 report output options including Event , 
Activity, Manpower & Resource schedules . Cost 
detail & summary reports & exception reports for 
most categories on a variety of output devices . 

MicroPERT (Im) is available for purchase or ren­
tal, on disk & tape-based versions for Tektronix 
4050 series (desktop) Graphics Computers from : 

SHEPPARD SOFTWARE COMPANY 
1523 Coronach Ave. 
Sunnyvale, CA 94087 

(408) 733-8651 
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CIRCLE NO. 152 ON INQUIRY CARD 

CP/M COMMUNICATIONS 
Comprehensive menu driven program sup­
ports links with timeshare & other CP/M 
systems . Disk buffer allocates to available 
RAM . Terminal mode feature : Session log 
to disk . File transfer modes perform auto 
disk page w/ o data loss : XON/XOFF or 
CRC 16 protocol. Supports acoustic and 
auto dialing modems . Local mode disk dir , 
rename , delete . login , console echo, con­
trol display, session log . 

$250 Source $75 Object 
Free brochure on other 8080/ 280 products 
(Utilities, Subroutines. Language Systems) 
Hawkeye Grafix Phone: 213/348-7909 
23914 Mobile• Canoga Park• 

,__ _____ c~2.l~~----..J 
COh1PUTER SECURITY 

For Small Business Systems. This booklet deals 
with program access, file security, and communi­
cations security. Sample software listings in· 
eluded. Users and Developers of Small Business 
Systems should have this report! $17.95pp check 
or MO. 

FOWLER SERVICES CO. 
P.O. Box 240 

WYTHEVILLE, VA. 24382 

IBM SERIES/1 
SOFTWARE PEOPLE 

Specialized design , programming , and consulting · 
contract or customized application & systems pro­
gramming (EDX . PL/I , COBOL. MTM) Series/ 1 
system interface (between MVS and EDX system) . 
MVS conversion consu:ting and programming , 
HASP or JES2 mod1f1callon 

lnforscWnce A monaeement, Inc. 
3770 E. Fisherville Q Q 
Downingtown , PA 19335 ~ 
Telephone: UUU 
(215) 269·9324 after 5:00 p.m. 269-8595 

................•............. 
MICROPROCESSOR SOFTWARE 

8048, Tl9900, 8080/8085, 6800, 6502, Z80, etc. 
Fortran IV Microprocessor Cross Assemblers and 
Simulators for all computers. Over 250 installations 
on 16-bit minis to 60-bit maxis (over 25 different 
manufactu rers). Features include macros , condi · 
tional assembly, cross reference tables, etc. Most 
assemblers are relocatable and include linking 
loaders. For more information contact Microtec, 
P.O. Box 60337, Sunnyvale, CA 94088.(408)733-2919 . . ............................. 

RSX-11M 
' ON·SITE COURSES 

• MACR0-11 PROGRAMMER 
•FORTRAN PROGRAMMER 
• SYSTEMS (internals) 
Call toll-free for detailed. course 
outlines. The cost is $3,200 per week, 
$5,400 for two weeks. 

Mini & Micro Educ. Services 
(800) 327-9009 ext 265 

(From Florida) 702-452-8205 

CIRCLE NO. 153 ON INQUIRY CARD 

This space should be 
working for you. 

For details call: Linda Lovett 
(61 7) 536-7780 
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llassiliad Ads 

HARDWARE 

RSX·11M SYSTEMS 
Ready to Use 

TABLE TOP MODELS 
TT·1 TT-20 

LARGE DISK SYSTEM 
TT-160 

Sprint 68 
Microcomputer 

100% DEC® System 
VT-103 VT-103 
LSl-11/2 LSl-11/23 
64 KB Memory 256 KB Memory 
RX-02 1 MB Floppy CADS 20 MB Winchester 
4 Serial Lines DEi Tape Backup 
RT-11 or RSX-11 M 8 Serial Lines 

RSX-11M 

VT-100 
LSl-11/23 
256 KB Memory 
2 80 MB Storage Modules 
12 Serial Lines 
RSX-11 M 

$ 9,500 $ 22,000 $ 38,000 
Integrated TU58 Tape Option $900 

Configurations include: 
Fast delivery, cabling, manuals, and media. 

Thirty day warranty. 

ADVANCED COMPUTER SYSTEMS, INC. 
250 Prospect Street 

Waltham, Massachusetts 02154 
------.......... -- 617-894-3278 ___ ...,...,. ____ ...,.. 

CIRCLE NO. 154 ON INQUIRY CARD CIRCLE NO. 155 ON INQUIRY CARD 

· · · · · · · · · · · · · ·pof>a · E5c"fiK~isioN· ·c·liAss·1s · · · · · · · · · · · · · DEC and DATA GENERAL 

125 
SYSTEMS 
11/23, 11/34, 
11/70, 11/44 

Now you can expand the PDP8-A or PDP8-E or PDP8-M to a HEX­
WIDE Chassis. Unlimited quantity (since we have them made). In­
stall that new FPP8·A board or the KT8-A Memory Management 
module with 256K-BYTE of MOS Memory. Quantity discounts 
available. 

51/4" x 14" Chassis 8-slot w/supply and cables $1600.00 
FPP8-A Floating Point Processor(new) . .. . .. . .. . . . 1800.00 
KT8-A Memory management (new) w/M831-YB . . . . . . 2100.00 
VM832-3232KW x 12 MOS Memory(new) . ..... .... 1800.00 

FEDERATED CONSULTANTS INC. 
1218 S. Ervay, Dallas, TX 75215 

Phone: 214/428-5300 or 214/278·4031 

I 

SYSTEMS 
& 

COMPONENTS 

For information on 
Classified Advertising 
call Linda Lovett 

(617) 536· 7780 

(~llISIS 
(~() ~ll,IJ't11~1l 
-f~()lll,_ 

VAX 11/750 
UP TO 18% DISCOUNT ON 

VAX 11/780 
FREE CATALOG 

HEWLETI •PACKARD 
DEC 

SURPLUS 
LARGE SUPPLY OF 

TAPE DRIVES DISC DRIVES 
SYSTEMS CPU'S 
MEMORY l/OCARDS 
PARTS COMPONENTS 

BUYING* * * *SELLING 

C.D. SMITH & 
ASSOCIATES, I NC. 
12605 E. Freeway, 

Suite 318 
Houston, TX 77015 

713-451-3112 
TELEX 26-2547 2356 Walsh Ave., Santa Clara, CA 95051 (408) 727-0431 

For domestic and international sales TWX 910-338-7330 

CIRCLE NO. 156 ON INQUIRY CARD CIRCLE NO. 157 ON INQUIRY CARD 
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SUPPLIES & ACCESSORIES 

DATA PROCESSING 
SUPPLIES 
SUPPLIES 
SUPPLIES 

3M 
+National" 

Kl Oiab1o I 
Qume .. 

(X1phc11 

~Avery Label 

Data-MATE 
media-mate 

NEC 
AGT 

==-= ~ = · 

Authorized Distributor, Scotch Brand 
Information Recording Products 
Disc Cartridges, Diskettes, Disc Packs 
Magnetic Tape, Digital Cassettes, Data Cartridges 

Data Binders, Printout Filing Systems 
Magnetic Media Filing Systems 

Hytype II & Hytype I 
Print Wheels & Ribbon Cartridges 

Ribbon Cartridges 
Print Wheels 

Continuous Business Forms 
Programmer Coding Forms. Flow Chart Pads 
Printout Filing Systems 

Continuous Data Processing Tabu1abels 
Media Labels tor Diskette, Cassette 

Printer & CAT Stands 

Storage Cabinets 

Spinwriter Ribbon Cartridges 
Print Thimbles~ .i 

Print Wheels 

Genuine IBM Diskettes 

CALL OR WRITE FOR A FREE CATALOG 

9625 Mason Avenue, Chataworth, CalHomla 91311 
(213) 882-9818 

CIRCLE NO. 158 ON INQUIRY CARD 

CONSUL TING SERVICES 

SOFTWARE/FIRMWARE DESIGN 
8048/8051 /8085 

Instrumentat ion, biomedical , process control 
applications . 

D. E. Wendelboe Associates 
Suite 102, 51 Logwood Circle 

Essex Junciion, VT 05452 
Tel : (802) 878-5299 

Call Today ... 
to advertise on these pages 

(617) 536· 7780 

L----~ 
MINI-MICRO SYSTEMS/May 1981 

Copy Deadline: 
Space reservations and ad­
vertising copy must be re­
ceived by the 10th of the 
month preceding the issue 
date. Camera-ready mech­
anicals for display ads 
must be received by the 
15th of the month preced­
ing the issue date. For 
example, to appear in the 
February issue, copy must 
be received by January 10; 
mechanicals by January15. 

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 Equiprnent 

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 
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7-Day Closing 
(Prior to Issue Mailing Date) 

Rates 
$60 per column inch. 
Column width 1 % " x 10" (4-column/page). 
Full page: $2,400 (1 x B & W) 

Circulation 
Over 92,000 technically sophisticated professionals in 
computer operations/systems management, data com­
munications, engineering management, systems 
eng ineering/integrators, educators and systems pro­
gramming specialists. 

If you have 1 or more years exper 
1ence 1n any of the following areas 
Electrical Electronic. Analog·D1g1tal 
Ciru1ts. Systems Design or Devel 
opment, M1n1-M1cro Processors, 
Pro1ect, Process. Test Controls or 
Instrumentations and possess a 
BSEE and or a MSEE and would 
like your career handled by a ser 
vice that spec1allzes exclusively 
1n Electrical Engineers on a natmn 
wide basis then send your resume 
1n confidence to: 

SOUTHERN ENGINEERING SERVICES 
P.O. BOX 2045 

SARASO TA. FLORIDA 33578. 

/ ELECTRONICS ENGINEERS '-
we serve over 500 companies in PA and NJ 
who seek professionals with skills in Signal 
Processing, Digital Systems. Micro· 
processor Design. Command & Control or 
Telecommunicat1ons. 

Call or send resume to· J. Rogers 

ROGERS & KING 
2500 Route One 

Lawrenceville New Jersey 08648 

THE 
ACCESS 
GROUP, INC. 

Career opportun111es available nat1onw1de for eng -
rieering professionals skilled 1n design develop­
ment and manuf2ctunng Conl1dent1al search 
COf'ducted by degreed engineers Positions fee 
paid Free resume service 

Call or write !or a free career salary guide 

North•••l 1 79 Allyn Street 
Hartford CT 06103 
(2031 527 9107 

NY/Mld·Atl/SE Bo< 3267 
Stamlord CT 06905 
(2031 356 1 t66 

IWIWeat/Mld·weat P 0 Box 18302 
Las Vegas NV 891 1 4 
(7021 731 2097 

Recruitment 
Hot Line 

(203) 327· 
677216746 
Call your ad in­
we'll set the type 

at no charge. 

Mail Film to: 

Peggy Gordon 
Recruitment Manager 

Telecopier 
Number 

(203) 
324-5825 
Send the copy 
by Fax-we'll 
do the rest. 

CAHNERS PUBLISHING CO. 
Suite 307 
1200 Summer St., Stamford, Ct. 06905 

As one of the nation's most 
respected recruitment firms 
for high lechnology 1ndus· 
tries. we can offer you a wide 
variety of opporlun1t1es. all 
fees. inte1 v1ew3. and. re lo· 
cation paid by our many na· 
t1 onal cl1en1 companies 
Some of our most pressing 
cllenl company needs follow 

Software Engineers all levels 
to $47 000 

Hardware Engineers all levels 
10 $45 000 

Dual1 ly Engineers Eleclron1cs 
lo $37 000 

Manufac1u11ng Engineers 
10 $35.000 

Our cl ients include many of 
the "big name" and smaller. 
fast growing companies in 
the commercial. sc1ent1f1c. 
and defense industries. with 
a special1za t1on in the mini 
and micro computer fields 

ELECTRONIC 
ENGINEERS 

We have over 50 years experi · 
ence in placing professionals in 
all engineering disciplines with a 
special emphasis on electronic 
professionals. Your career move 
should be an A-1 priority. Work· 
ing with professionals can in­
sure that. Your skills are our 
trade at Nationwide. 

NATIONWIDE BUSINESS 
SERVICE 

145 State St. , Suite 310 
Springfield , MA 01103 

" in Our 43rd Year" 

A small ad 
here can 
attract 
a lot of 

attention 

Telephone Peggy Gordon 203·327·6772 lo place your recru1tmentlclassil1ed ads 
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Is Your lnco1ne 
Keeping Pace With the 

Computer Salary Boom? 
To find out, 
call today for 
our new 1981 
Computer 
Salary 
Survey ... 
It's FREE! 
Salaries of computer pro­
fessionals have risen this 
year by as much as 20%. Is 
yours keeping pace? How 
does your current salary 
compare with those of other 
professionals at your level 
of responsibility and expe­
rience? Is your income 
growth keeping up with 
inflation? Are you making 
as much money as you 
should be-or could be? Is 
your career heading in the 
right direction? 
Now you can easily find out, 
simply by calling Source 

•••••••••••••• 
Call today 
for your 
FREE report 
Simply phone the Source 
Edp office nearest you 

Edp and asking for your 
copy of our just-released, 
1981 Computer Salary 
Survey and Career Planning 
Guide. It's yours, free! 
National salary averages 
for 1981 are shown tor 
each of 48 categories in­
cluding programming, soft­
ware, systems design, data 
communications, mini/ 

The Survey also defines 
each level of responsibility, 
shows you how to establish 
career goals, develop a plan 
of action, evaluate your 
progress, take corrective 
action when necessary and 
in general, keep your career 
growth on the best possible 
course. 

micro systems, data base, This is a career tool every 
EDP auditing, computer computer professional 
marketing, management and should have, especially if 
many others-at various you have most of your 
levels of experience. career ahead of you. 

•••••••••••••••••••••••••••• 
United States Kansas 

Overland Park 913/888-8885 
Arizona 
Phoenix 602/258-9333 Louisiana 

California 
Baton Rouge 504/924· 7183 
New Orleans 504/ 561-6000 

San Francisco 415/434-2410 
Palo Alto 415/856-0600 
Los Angeles 213/386-5500 
Van Nuys 213/781-4800 

Maryland 
Baltimore 301 / 727-4050 

Torrance 213/540-7500 
Irvine 714/833-1730 
San Diego 714/ 231-1900 

Colorado 

Massachusetts 
Boston 617/482-7613 
Burlington 617/273-5160 
Wellesley 617/237-3120 

Denver 303/773-3700 
Englewood 303/ 571 -4450 

Connecticut 
Hartford 203/ 522-6590 

Michigan 
Detroit 313/259-7607 
Southfield 313/352-6520 

Stratford 203/375-7240 
Minnesota 

District of 
Columbia 202/466-5890 

Minneapolis 612/ 544-3600 
St. Paul 612/291 -2467 

Florida 
Miami 305/624-3536 

Missouri 
St. Louis County 314/862-3800 

------ ------ Georgia 
Atlanta Central 404/588-9350 
Atlanta Suburban 404/ 325-8370 

St. Louis 
Downtown 314/231-4880 

If unable to call , write : 
Source Edp, Department MM3 
Suite 1100 
100 South Wacker Drive 
Chicago, Ill inois 60606 

(When wri ting. please be sure to indicate 
home address and current pos1t1on lltle I 
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Illinois 
Chicago 
Northfield 
Oak Brook 
Rolling Meadows 

Indiana 
Indianapolis 

312/782-0857 
312/ 446-8395 
312/986-0422 
312/392-0244 

317/ 631 -2900 

Kansas City 816/474-3393 

New Hampshire 
Nashua 603/880-404 7 

New Jersey 
Cherry Hill 609/482-2600 
Edison 201 /494-2800 
Paramus 201 /845-3900 
Union 201 /687-8700 

Telephone Peggy Gordon. 203-327-6772 lo place your recru1 tment/class1l1ed ads 

The 1981 Computer Salary 
Survey and Career Planning 
Guide has been compiled 
by Source Edp, North 
America,'s largest recruiting 
firm devoted exclusively to 
the computer profession. 
Since 1966, our annual 
Survey has helped thou­
sands of computer profes­
sionals make the best deci­
sions for their future. And 
now, at the threshold of 
sweeping changes in the 
industry, this new Survey 
can be of particular im­
portance to you. 
Call for your free copy of 
the 1981 edition today-in 
strict confidence, and with 
no obligation whatsoever to 
use our services. 

North America's largest recruiting firm 
devoted exclusively to the computer 
professional. Client organizations assume 
our charges . 

•••••••••••••• 
New York 
Midtown 212/736-7445 
Wall Street Area 212/962-8000 
Long Island 516/364-0900 
White Plains 914/683-9300 

North Carolina 
Greensboro 919/294-6550 

Ohio 
Cincinnati 513/ 769-5080 
Cleveland 216/ 771-2070 
Dayton 513/461 -4660 

O~on 
Port and 503/223-6160 

Pennsylvania 
Philadel~hia 215/665-1717 
King of russia 215/265-7250 
Pittsburgh 412/261-6540 

Texas 
Dallas Downtown 214/749-1900 
Dallas North 214/387-1600 
Fort Worth 817 /338-9300 
Houston Central 713/751-0100 
Houston 
Suburban 713/ 626-8705 
San Antonio 512/ 344-0217 

Virginia 
Mclean 703/ 790-5610 

Washington 
Seattle 206/454-6400 

Wisconsin 
Milwaukee 414/277 -0345 

Canada 
Toronto 416/ 364-2919 
Don Mills 416/425-5730 
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CHALLENGING CIVIL SERVICE POSITIONS AT 

ROBINS 
AIR FORCE BASE 

GEORGIA 

IN THE FOLLOWING AREAS: 

• ELECTRONIC WARFARE SYSTEMS 
• RADAR SYSTEMS 
• COMPUTER CONTROLLED WEAPONS SYSTEMS 
• DIGITAL AVIONICS SYSTEMS 
• AUTOMATIC TEST EQUIPMENT 
• OPERATIONAL FLIGHT PROGRAMS 
• COMMUNICATION-NAVIGATION SYSTEMS 

Robins AFB is Georgia 's largest employer and borders Warner 
Robins , Georgia . Middle Georgia offers high quality living at a 
moderate cost . It is an ideal location for a variety of outdoor activities 
with an average temperature of 65 degrees and an average yearly 
rainfall of 46.3 inches . Nearby facilities provide for fishing , hunting , 
golf , tennis , boating , and other leisure activities . With Atlanta just 
100 miles to the north, professional sports and " big city " civic and 
cultural events are within easy reach . Salary range : $15,947 to 
$26,951 . Excellent fringe benefits including relocation assistance . 
Applicants should have a degree or be a registered PE and be a U.S. 
citizen . All qualified applicants will receive consideration without 
regard to race , color , sex, national origin , age, marital status, non­
disqualifying physical handicap , or political affiliation . Reply in con­
fidence to: Warner Robins Air Logistics Center/ PDCSC , Robins 
AFB, GA , 31098 . Phone (912) 926-5821 or Toll Free-
1-800-841-9193, Georgia-1-800-342-0570 . 

•............................................• 
• . 
• 

• 

• • 
• • • 

• • 

HARDWARE & SOFTWARE ENGINEERS 
FOR COMPUTER TEST SYSTEM 

EG&G is currently staffing a project involving the design, development 
and implementation of a VAX-based validation facility for the testing of 
the Ada-oriented Military Computer Family . 

SOFTWARE ENGINEERS 
Individuals with 3 or more years experience in one or more of the • 
following areas : 

• Emulation software 
• Performance evaluation software 
• Peripheral interface software 
• Instruction Set Architecture simulation 
• Validation utility software 
• Microcomputer Interfacing & Programming 

HARDWARE ENGINEERS 
Individuals with 3 or more years experience in one or more of the 
following areas: 

• Interface hardware design and development 
• Hardware/software integration 
• Designs and development of microprocessor based systems 
• New-Build Mini and Microcomputer Test Procedures 

Salary will be highly competitive, based on education and experience. 
We have an outstanding employee benefit program. Please submit a • 
resume in confidence indicating your salary requirements to: (In-
dustrial Relations) Jim Roe , Industrial Relations Dept . 

EG&G 
Washington Analytical 
Services Center, Inc. 

2150 Fields Road 
Rockville, Maryland 20850 

..•..••...•..•••.•...•..........•.•..•••.... 

--------------------------------------------------------
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THINKING OF A MOVE? 
If you're considering making a move, Career Opportunities can bring your qualifications to the at­
tention of the top companies, nationwide, with engineering needs. 
As a service to our readers, a new section, Situations Wanted is now available. Simply fill out the 
following form (all information strictly confidential) and return with your pre-payment of $20.00 to: 

Name 

Address 

City _______ State _______ Zip ______ _ 

Home Phone 

PLEASEPRINTYOURCOPYCLEARLY _______ _ 

Telephone Peggy Gordon 203-327-6772 lo place your recru1tment/ctassil1ed ads 

Peggy Gordon 
Mini-Micro Systems 
Suite 307 
1200 Summer Street 
Stamford, CT, 06905 

You will be assigned a Box No. 
and all responses will be mail­
ed to you immdiately. Please 
keep your copy to 1 inch (ap­
proximately 30 words). 

MINI-MICRO SYSTEMS/May 1981 



unilies/ Mini Ip ·aalians 

-----SUNBELTOPPORTUNITIES _________ ELECTRONTCENGTNEERS ___ _ 
Nation-wide openings 

• Systems Analysts • Command Level Coders 
• DP Managers • Programmers 

many , many positions-top dollar 

Software Micro/ Sys . . . 39K Processor Design . . ......... 43K 
Micro Systems Design .............. 35K Principle Eng . Systems ............. 55K 
Reliability . . . ....... .. .... 35K Proj . Hardware Mgr. New Pdts . . .... SSK 
Software CAD/ CAM .......... .. .... 34K Video/ Digital . . ......... 40K 
Design Eng . CMOS/ Logic . 39K Chief Eng . Reliability . . . 43K 

25 years experience & 150 associates nationwide Sr. Eng . PTL/CMOS ............... 39K O.C. Manager . . . SOK 
Image Processing ................. 37K Many more positions across U.S. 

MINI APPLICATION MINI APPLICATION . 
Name Name 

Home Address City State Zip Home Address City State Zip 

Home Phone Other Home Phone Other 

Degree Job Title Degree Job Title 

Noel P. Rice Present Employer Since Present Employer Since 

F/C Inc., P.O. Box 1281 
Oak Brook, IL 60521 

Ef)ttas personnel inc. 

-~~~~~-~=d~'.;.:~~burg~C~~.:_~~5~~-l--------J312)·887-1~20 --------

DATA BASE SYSTEMS OPPORTUNITIES THE ADVANCEMENT 
BOTH HARDWARE & SOFTWARE Any career change, STRATEGISTS nat's wllitt we're all 

Outstanding positions, available in advance development of com- especially a move up, about at l.M. NartOll I 
munications oriented mini micro systems. Professional organiza- needs a strategy based on a Co. the electroaics plaa-t 
tion with strong growth record . Individuals to 36K, supervision to comprehensive knowledge of the specialist with a DilliOllill clie1tele. 
45K. Our 20th year. Contact Norm Brucks by phone, or written industry. ••••ill••••••••••••••• 
resume, or by informal mini application below . 

MINI APPLICATION MINI APPLICATION 

Name Name 

Home Address City State Zip Home Address City State Zip 

Home Phone Other Home Phone Other 

Degree Job Title Degree Job Title 

Present Employer Since Present Employer Since 

BRUCKS PERSONNEL CORP. la. J 
2541 Monroe Ave., Rochester, NY 14618 (716)442-5400 1.. . 

---------_____________ _i_22_1~i~~~~:::_~~~o~~-o.:_12.3_<,!!~'!!1~~~ 
FLORIDA SOME PRIME OPPORTUNITIES-NATIONWIDE 

Software Engineers $20,000 - $50,000 
Commercial -military electronics. DEC experience helpful. All levels­
nationwide openings. Skills needed include: 

• Communications • Point-to-Point 
• System Integration • Real-Time 
• Network • Test 

MINI APPLICATION 

Name 

Home Address City State Zip 

Home Phone Other 

Degree Job Title 

Present Employer Since 

Send mini-application to: 

CORPORATE ADVISORS, INC. 
12955 Biscayne Blvd. , #300 N. Miami , FL 33181 

(305) 891 ·4801 

Electronics Engineering Managers 
Electronics Production Managers/Supervisors 
Rellablllty Engineers - MIL Specs 
Automatic Test Engineers - Board/Systems 
Design Engineers - Analog/Digital 

to SOK 
to45K 
to42K 
to32K 
to29K 

The above listing is only a fraction of positions available 

MINI APPLICATION 

Name 

Home Address City State 

Home Phone Other 

Degree Job Title 

Present Employer Since 

fffii~R-T-U·lY·E 
154 Broad Street Nashua, NH 03060 

(603) 880·8880 or (617) 729· 7965 

Zip 

Telephone Peggy Gordon 203~327·6772 to place your recru1tment/class1tied ads 
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r 
EMPLOYMENT SERVICE FOR 

PROGRAMMERS AND ANALYSTS 
National Openings With Client Companies 

and Through Aff1l1ated Agencies 

Sc1er.111ic and comme1c1al appl1ca11ons • Software development and 
systems programming • Telecommun1ca11ons • Control systems • 
Computer eng1nee11ng • Computer marketing and support 
Call or send resume or rough notes of ob1ect1ves salary location 
rest11c11ons. education and expe11ence (including computers models 
operating systems and languages) to ei ther one of our loca11ons Our 
client companies pay all of our fees We guide you decide 

RSVP SERVICES, Dept. MM 
Suite 700 One Cherry Hill Mall 
Cherry Hill New Jersey 08002 
(609) 667 -4488 

RSVP SERVICES, Dept. MM 
Suite 230, Dublin Hall 
1777 Walton Road 
Blue Bell , Penna. 19422 
(215) 629-0595 

RSVP SERVICES 
E mploymenl Agen1s 101 Compu1e1 P10less1ona1s 

SOUTHEAST MINI-MICRO ENGINEERS 
Our 12 Offices in NC, SC, GA and FL 
specialize in Control Systems, Instru­
mentation , Electronic Design , and 
Engineering positions from 18 to 40K. 
Aggressive, confidential. Fee-Paid 
service. Send resume to Ted F. McCul · 
loch, BEALL PERSONNEL, P.O. Box 
5042, Spartanburg, SC 29304. 

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 lee paid. 

Baldwin &Associates 
One Lytle Place. 621 Mehnng Way , Suite 
307, Cmcmnat1. Ohio 45202 513/241·6557 .I 

lareer lpparlun · 

MINICOMPUTER 
PROGRAMMERS 

REUTERS 
The World News Organization 

Reuters , the world news organization . 1s seeking minicomputer pro­
grammers to join its expanding North American operation . 
In addition to its ma1or 1nternat1onal news role . Reuters has long been 
acknowledged as a pace-setter in the design and development of 
specialized information services This means that successful app li­
cants will work in a state-of-the-art environment and have excellent 
opportunities for learning and advancement. 
The candidates we are seeking will design and write application 
software . 

PDP-11 MACRO PROGRAMMER 
Must have minimum 2-3 years MACRO experience using RSX11 M. 
RMS . OECNET and BASIC desirable 

PDP-8 ASSEMBLY 
LANGUAGE PROGRAMMER 

At least 1-2 years POP-8 assembly language experience is required . 
Salary for both positions commensurate with experience . We offer a 
comprehensive benefits package including dental insurance . Take ad­
vantage of this opportunity for an exciting EDP career by sending your 
resume, including salary history , in confidence to : 

STAFF MANAGER 

REUTERS LIMITED 
1700 Broadway 

New York, N.Y. 10019 

An Eq"al Opportunity Employer M F 

-------DPPROFESSIONALS------------ - ----------------1 
Programmer/ Analysts through Systems/ MTS Managers . Salaries trom 18K to 55K. ELECTRON IC ENGINEERS 
Hu.ndreds of openings in upstate New York and nationally through 118 affiliated Sr. Digital Eng. . . . to 45K Quality Control Eng ....... to 35K 
off!c~s . . . . Software Dev. Eng ...•.... to40K Mfg.Eng/Electronic ..... .. to35K 
Min1·M_icro Specialists . .. to42K Systems Programmers ... to 35K Test Eng .......... to 35K Micro Proc. Design ........ to 39K 
Sr. Pro1ect Managers .... to 39K Systems Managers ...... to 55K Reliability Eng .. .. .... ... to 35K Software Micro/Sys ....... to 45K 
Sr. Software Engineers ... to 35K Programmer Analyst .... to 30K 

MINI APPLICATION MINI APPLICATION 

Name Name 

Home Address City State Zip 

Home Phone Other 

Degree Job Title 

Present Employer Since 

All fees employer paid. Send resume or call: Rod Brehaut 

NIGHTINGALE PERSONNEL CONSULTANT AGENCY 
306 S. Sal ina St., Suite 201 

Syracuse, NY 23202 
(315) 472-4776 

Home Address City State Zip 

Home Phone Other 

Degree Job Title 

Present Employer Since 
Call or forward resumes in strict confidence 

CORPORATE 
MANAGEMENT Personnel Consultants 

. GROUP INC. Executive Search 

524 BOSTON POST ROAD e MILFORD, CT 06460 
(203) 877-5651 

Telephone Peggy Gordon 203·327 6772 lo place your recru1tment / class1!1ed ads 
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A COMPUTER .. 

PROGRAMMERS 
SR. SOFTWARE ENGINEERS 

Last year our free computer offer was so well received that we've decided to make the offer again . 
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If you are now looking for a new challenging job, or if you 
think that you will be doing so in the next twelve months, we 

have an exciting offer - the chance to have your own 
computer - Free! 

Fred Williams Associates, Inc ., represents a major Fortune 500 
internationally known and respected firm that is currently 

developing an advanced state-of-the-art mini-distributed network 
involving highly sophisticated processing techniques and 

capabilities. Our innovative technology, combined with progressive 
management provide challenge and growth not easily1t>und. Any mini 

computer experience helpful. 

To encourage good response to our recruitment effort , Fred Williams 
Associates, Inc., will give free of charge a computer as described below to 
any applicant who is hired through Fred Williams Associates, Inc., in the next 
twelve months as a result of responding to this ad . You must respond within 
30 days of this publication date by sending your resume (handwritten OK) 
along with the attached coupon completed or a photocopy of the coupon . Of 
course, total confidence will be maintained. 

RESPOND NOW! $26-45,000 salaries 
FWA. Inc ., will provide only the syslem described in this paragraph with delivery being made within sixty days after 
beginning a new employment through FWA. Inc. The computer we offer is a ma1or manufactured 8 Bit Processor 
that includes: CPU/keyboard with 16K RAM using Level I Basic. video in1erlace loryourTV, power supply , manual , 
and a game cassette. 

Note: This system is expandable (not included) to 48K RAM with Level II Basic with printers, lloppyd1sk ,driver. and 
many software packages available for you to purchase easily at hundreds of outlets throughout the U .S.' 

5203 Leesburg Pike, Suite 1309, Falls Church , VA 22041 

Telephone Peggy Gordon , 203·327·6772 to place your recru itment/c lassified ads 
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Able Computer . . . . . . . . . . . • . . . . . . . . . . 157 
Access Group . . . . . . . . . . . . . . . . . . . . . . . ... .. Career 
Adams-Russell . . . . . . . . . . . . . . . • . . . . .. .. . 54 
Advanced Digital Products . . . . . . . • . . • . • . . . . .. 208 
Altos Computer ... .... . .....•. . ... . • . ....... 64-65 
Ampex Memory . . . . . ....• ... ... . .•....... 33 
Anadex .. ..........•.• ... ............•.. .. .. 114 
Apple Computer .....•.•.• .. ........... . .• .. .. . 88 
Archive . . . . . . . ...... . . . .. .. . . . . .. 221 
Artelonics . . . . . . . . . . . ... .. ........... 123 
Associated Computer Consultants ....... ... .. .. 209 
Atlas Personnel . . . . . . Career 
Axiom . . ........... ..... ................... . 138 

Baldwin Associates . . . . . . . . . . . . . . . . . . . . . . Career 
BASF .............. . .•. ... . 115, 118,207 
Beall Associates . . ..... . ...•.• . •.. . . . ... . . Career 
Beehive International . . . . . . . . . • . . . . • . . . . . . .. 213 
Belden Electronics . . . . . . . . . . . • . . . . • . • . . . . . . 109 
Brucks Personnel . . . . . . . . • . . . . . . . . . . . . .. Career 
Byte Industries . . . . . .....•. • ..•...• .. .. .. . 214 

Cal Ian Data ................ .... .. ... . ........ 189 
Career Consultants . . . . . . . . • . • . . . . • . . . .Career 
Charles River Data . . . . . . .. . . . . . . . • . . .... . 38 
Chromatics ... ..... ....•. . ....•.•..•. . ....... . 43 
Clary Corporation . . . . . . . . . . . . . . . . • . . . . . . . . . .. 226 
Compumart ...... . ..... . ........ . . .. 218 
Computer Automation ... . . .. .......... . ........ 89 
Computerdevlces . . . ... .•.•............ .. .. .. .. 67 
Conrac .... . ........... . ... . . . . .. . ....... 66 
Continental Power ............. .. .. ... ......... 61 
Control Data .. . . ...........•...... ... . .. .... . 206 
ConvergentTechnologies ..............•. .. . . 84-85 
Converter Concepts .........•.•....• .. .. .. .... 224 
Corvus Systems .................. . ............ 14 
Creative Computing . . . . . . . • . • . . . . . . . . . . . . . 224 
CSPI ...... . . ....... . .•.•.... • ....... 169 

Data Electronics . . . . •...•...... . .... . ... 127 
Data General .. . . .. ...•.• ..... . .... .• . •..... 24-25 
Data Printer ... ... ..... ... ..•.• .... •.•......... 52 
Data Products .... ..... .... ................. 10-11 
Data Sources ..........• . •.•..... . •.. .. ... . .. 201 
Data System Design . ...... .. • . •.. .. •.•.......... 2 
Data System Service ............•....•. . .... .. 164 
Datamedia . . . . . . . . . . . .141 
Dataram .... ...... ... . . .•.• . •.•. . • . •. . . ... . .. 69 
Delta Airlines . . . . ... . ..•...... 210 
Delta Data . . . . . . . . . . . . . . . . . . . . . .. ... . ..... .. 40 
Diablo/Xerox . . . . . . . . • . . . . . . • . • . . . . . . .. .. 183 
Digital Equipment ... ... 83, 128-129, 134 

ldver111er1 Inda• 

Digital Microsystems . . . ....•......... 216, 217 
Digital Pathways .... . . . . . .•. . .. .. ....... 110 
Distributed Logic ........•... ... •.. . ........ 146 

E.G.&G. . .. Career 
E.0 . Tech .. . .. .. ...•. . .• .. •. .. •......... 223 
Epson America .............. • ....• . •.. ... .... 158 

First Computer ..... 9 
Fortune Associates ........ .. ..... .. .. . .... Career 
Fred Williams Associates ........• .... ...... Career 

General Electric . . . . . . . . . . . . . . . . . . 205 
General Optronics .............. . ... ... ....... 58 
GML ..... . ........ .. .... 1. 
Grinnell Systems .....• . ..• •. . .•. • ... ......... 162 
GTCO ...... . ..... . ...•.. . ... . . .. .... 212 

Hazeltine ..................... . ..... ... .. 116 
Hewlett Packard . . . . • . . . . . . .... . 72, 77, 78-79 
Cll Honeywell ....... . •.• . •. . . . •.•.... ... . 47,49, 51 
Human Design . . . ..•........... ... ... .... 227 

IBM . . . . .... 136-137 
lmlac . . . . . . . . . . • . • . . . . . . • . . . • . . .219 
Industrial &Scientific ...•.•...... • .• . • .. ...... 233 
lnfotron . . . . . . . . . . . . . . • . • .•........ . 19 
Innovative Software ... .... • .•... . • . • .......... . 68 
Input Business Machine ...•.•.. • .• . •.... • . .... 191 
Integral Data Systems ......... • . .. .•.•.. . ..... 211 
Interactive Systems ... • . . ......•.• ... ... 153 
Interface-Comdex . . . . . . . . . . • . . • . . . .. 184 
International Memories . . . . ... . . . .. • ...... 171 
lntersil . . . . . . . . . . . . . . . . . . . . . . . .....•.... 186 
Interstate Electronics .....• . . . . .. .. .. • .•.. . ... 167 
lntertec . . . . . . ... ... .... ... ...... . •.... .. ... 22 
Ithaca lntersystems . . • . • . ....... 44-45 

Jefferson Electric .................. . ........ .. 149 

Kennedy . ..... .... .. .. . •....•.•..... Cover2 

Leading Edge Products .... .. ....... . 62 
Lear Siegler . . 4 

3M . . . . . . . . . . . . . .. . . ......... 104-105, 130,230 
Macrolink ...... .. ........... 220 
Malibu Electronics . . . . . . . . . . . . • . . . . . ... 222 
Megatek . . . .. . •.. . ...• . . . .............. 7 
Micom .......... Cover4 
Micro Data Base .... 150 
Mlcromation . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 90 
Micropolis ...... . .•.•.... • .•.•......... 117 
Moore Business Forms ...•......•. • . • .......... 81 
Mostek . . . . .. ..• . . .. • . .. .. .... 31 ,56-57 
Motorola Display . . . . . . . . . . . ...... 97-100 

See pages 235-243 for Career Opportunity Advertisers 

MTI . . ............. .... .......... • . • . . ....... 228 

National Semiconductor .... . .......•...•... . 28-29 
Nationwide Business Service ... . • . . . •.•.•... Career 
NEC Info . . . . . . . . . .. ... . . .. .............. 37 

Olivetti Peripherals ....•. • . . ..... . ...• . ...... . 193 

PEBX ............ • ...... • .•...... .... ... 202 
Phoenix Digital ... .... .•.•.. • .•........... . . . .. 87 
Point4Data ...... .. •.... . •..• . . . •.•.•...... 12-13 
Priam ..... ... ..... ..... •.. . .•.•... . ........ 180 
PrimeComputer . . . . . . . . . ............... 22 
Prlntronix . . . . . . . ........ .. .. .... 26 

Qantex Division of North Atlantic Industries, Inc . ... 107 
Quantum . .... . . .... ... ... ............... . ... 161 

Ramtek .......... . ..... ... . . • .• . . . . . •........ 35 
RCA . . . ..... ... .....• .. ........ • .... .. . 204 
Remex Div of Ex-Celt-0 ......•............... ... 101 
A. M. Norton .. ......• .......... Career 
Robins Air Force Base ....... .... •.. .•.. .... Career 
Rockwell Microelectron ics .... • .•....... ... .... 177 
Rogers & King .. . .... ... •...• .... .. Career 

Scientific Enterprises ...... • .•......... ... . . .. 125 
Scientific Micro Systems . . . . . ... ..... 102, 147 
Shugart Associates ........ . .•.•. .. •.•.. ... 112-113 
Softech Microsystems ... ...• ... ........... 156, 194 
Sola Electronics . . . . . . .•.•............ 176 
Source EDP . . . . . . . . ....• .. ..• ... ..... .. .. Career 
Southern Engineering ..... . ................ Career 
Sperry Univac . . . . . ...•.. . ........... 94-95 
Syncom . . . . . . ..• ..... • . •.. ..... . 185 
Systems Engineering Labs . . . .... .... . •.... . ... 197 

TEAC . . . ............................... 231 
Televideo . . . . . . .........• . .......•.......... 173 
Texas Instruments .... . ..... ..... .... ... 1, 121 , 174 
Three Rivers Computer ...... • ..... . . ... . . . ... .. 70 
Transnet .. .. ...... ...... ..... .. .. ............ 36 
Tymshare . . . . . . . . . . . . . . . ........•. • ....... 39 

Unltronix ........ . ........ .... ... ... .... ..... 224 

VectorGraphic . ... .... . ..... • .•.... 135 
Visual Technology .... . . ... . 199 

Walden & Associates ......•.. . . . .. . •. . ..... Career 
Wespercorp .. ..... . . .... .. .•...•. . .. Cover 3 
Wiid Hare ........................•.•.......... 36 

Zenith Data ......•..........•.•..... 215 
Zentec . . .. .... •.•.. .... . .• .•.• ...... . .... . 20-2i 
Zllog . ............. • ... • . • ........•. • .•...... 155 

This index is provided as an additional service. The publisher does not assume any liability for errors or ommissions. 

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 Wheel Rd .·Suite 224 
Hinsdale, IL 60521 
(312) 654·2390 

244 

LOS ANGELES 
Robert Billhimer, 
Regional Manager 
5670 Wilshire Boulevard 
Los Angeles , CA 90036 
(213) 933-9525 
ORANGE COUNTY 
David E. Pearson, 
Regional Manager 
2021 Business Center Drive 
Suite 208 
Irvine, CA 92715 
(714) 851-9422 
SAN FRANCISCO 
Frank Barbagallo. 
Regional Manager 
Sherman Building, Suite 1000 
3031 Tisch Way 
San Jose. CA 95128 
(408) 243-8838 

DENVER 
John Huff, 
Regional Manager 
270 St. Paul Street 
Denver, CO 80206 
(303) 388-4511 

JAPAN 
Tomoyuki lnatsuki , 
General Manager 
Trade Media Japan Inc. 
R. 212 Azabu Heights 
1-5-1 O Roppongi 
Minato-ku , 
Tokyo 106 Japan 
Tel : (03) 585-0581 

ENGLAND 
Ian Hardman 
Systems International 
Dorset House. 
Stamford Street 
London. SE1 9LU England 
(01) 261 -8498 

Career Opportunities 

Lynn George 
Recruitment Advertising Director 
Peggy Gordon 
Recruitment Advertising Manager 

1200 Summer St.. Suite 307 
Stamford. CT 06905 
(203) 327-6772 
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• Emulates DEC's controller 
precisely. 
• Accommodates four large 
capacity media multiplatter 
disc drives-50 to 300 mega­
bytes each. 
• The DC-231 is a distributed 
processing system in miniature. 
• Fully software compatible 
with DEC RH- l l/RM02 systems 
running standard functional 
diagnostics, RSX-1 lM and RSTS. 

• Comprehensive diagnostic 
programs. 
• 1-yearwarranty. 
• 30-day delivery. 

Western Peripherals is the 
leading independent controller 
manufacturer. 

We're known throughout 
the industry for quality and 
reliability. 

Our nationwide service and 
worldwide distributor service 

network provide support wher­
ever you are. 

For complete information 
on the DC-231 and our entire 
line of controllers, call or write 
Western Peripherals. 
14321 Myford Road.Tustin, 
California 92690. (714) 730-6250. 
TWX:910 595-1775CABLE:WESPER. 
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