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ugs. 
They really boost the performance of your IBM 3270. 

The "plugs", of course, are 
attached to our famous 
Genesis One G77™ Display 
Terminal and G-Series ·Printer. 
The units which have proven 
to be most compatible with the 
IBM 3271 / 3272 Model 2 
Controllers, the System/ 3 and 
the 3790. 

You expect our peripherals 
to cost less than their IBM 
counterparts. And they do. 

But price isn't the only 
important reason why our units 
are breaking sales-records 
everywhere. 

Just as important are all our 
extra features that squeeze 
so much extra performance out 
of your IBM .systems. 

Here are some of them: 

G77 Terminal: Flicker-free 
Display. Two LSI Memories. 
Home Key. Repeat Key. Auto­
matic Variable Initialization. 
Blinking Cursor. True Upper & 
Lower Case. Numeric Lock. 
Audible Alarm. Key Lock. 15-
Key Numeric Pad. Light Pen. 
Badge Reader. 

G-Series Printer: Super 
Speed (3 Models: 88, 120, 165 
CPS). Vertical Forms Control. 
Adjustable Forms Tractors. 
Audible Alarm. Automatic 
Motor Control. 

Our peripherals have proven 
their plug-in compatibility, 
reliability and super-perform­
ance in hundreds and hun­
dreds of installations. Send in 
the coupon and let us prove 

comPUTI:R CORPORFrnon 

I 300 East 44th Street. New York . NY 10017 

0 Send me your li terature 1-11- 11 

I D Phone me to set up a demonstra11on (Phone No.) 

Name 

I 
I 
I 
I 

Company 

Address 

City State 
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INTRODUCING AN INNOVATION IN DISC CONTROLLER DESIGN 

DIV A'S COMPUTROLLER V 

4 

Iii 

Perhaps you don't realize that you have an al­
ternative to expensive disc storage capability with 
NO software changes. 

Introducing DIVA's COMPUTROLLER V, a new 
addition to DIVA's intelligent line of disc controller 
systems . 

The genius of this design provides you with the 
following benefits: 

• Microprocessor Technology 
•Total Software Transparency 
• Full Error Correction-Completely 

Self-Contained 
•Built-In Self-Testing Diagnostics 
• Expandable 240 Word FIFO Buffer 
• Interfaces to DEC, DG, and Interdata 

Minicomputers 
• Dual Processor Support 

•Compatible with all Ampex, CDC, 
Calcomp and ISS Drives 

• Cost Effective Mass Memory Storage 
(5 m/ bytes to 300 m/ bytes per 
spindle) 

• Eight Spindles per Computroller 

,, DIV A. for m.a,,; stor~g~ ••• 'It~~ 
The original mrn1-max1m1zer" 

For complete technica l specificat ions and prici ng info rmation-ca ll 
o r write us today-

DIVA INC., 607 Indust rial Way West, Eatontown, N.J. 07724 (201 ) 544-9000; 

Los Angeles (213) 991-0321 ; Chicago (312) 956-0688; Phoen ix (602) 991-4141 ; Boston 
(617) 275-1 436; Wash ington D.C. (703) 435-1 299; New York / New Jersey (201 ) 542-8093. 
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Introducing the data SY.Stem for people · 
who know how hard it is : 

to get adata system up and running. 
Anyone who's ever put in a data system will tell you 

how hard it is to get it up and running. And how expensive. 
But it doesn't have to be that way anymore. Because 

Data General has developed a new interactive data entry 
and access system that's a lot easier to work with. Which 
makes your programmers more productive. 

The ECLIPSE Idea system. 
The Idea system has screen formatting and a data 

access/retrieval capability that's hard to believe. Because 
it's incredibly easy and economical to get it up and running. 

What makes it possible is the Idea software. It's so 
powerful and easy to use, you can probably do interactive 
screen formatting and Idea compiling the day the system is 
installed. 

And you won't have to worry about multiterminal 
control. Because the software to handle up to 16 terminals 
is already written. For single applications. Or for as many 
applications as there are terminals. 

The Idea software is designed to work with INFOS (our 
data management software). It's so powerful that all your 
users can get at the same data at the same time. And so 
easy to use that they can access data records even if they 
know only half a reference. 

And you won't have to worry about a lot of duplicate 
data. Because INFOS is designed to provide a single source 
of information that's always up to the minute. 

Also, Idea software runs on our new ECLIPSE C/330 and 
C/300 commercial computers. They have just what's 
needed to keep all your users' information up to the minute. 
Because they run the Real-time Disc Operating System that 
controls multiterminal applications concurrently with batch 
or telecommunications jobs. And the commercial ECLIPSE 
computers include ADD, MOVE, COMPARE and decimal 
arithmetic instructions designed specifically for commer­
cial applications. 

With the ECLIPSE C/330 and C/300, you won't have to 
worry about compatibility either. Because they come with 
large systems languages like IBM-compatible RPG II and 
ANSI '74 COBOL implemented at the highest levels. Plus 
industry compatible nine-track magnetic tape units and 
communications controllers that let you pass data between 
computers. 

And because Idea systems come from Data General, 
they come with the full support, range of field and systems 
services, and financial alternatives only a major computer 
manufacturer can offer. 

Write for our brochure on the ECLIPSE Idea systems. 
It won't tell you anything you don't already know about 

how data systems work. But it will tell you about one that'll 
take less work. 

ECLIPSE Idea systems 

- ' Data General 
ECLI PSE is a registered tradema rk of D ata General Corporation. INFOS is a trademark of D ata General Corporation. 

Data General, Route 9, Southboro, Mass. 01772, (617) 485-9100. Data General (Canada) Ltd., Ontario. 
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361 
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20 PRODUCT FOCUS 
HEWLETT-PACKARD'S NEW IMAGE 
The system 1000, recently introduced by H-P, t ies into the company' s new Image/ 
1000 data base management system. The 1000 mini system also doubles as H-P's 
entry in the hotly competitive, dedicated control market. 

26 THE MINl'S IMPACT ON 
DATA BASE MANAGEMENT SYSTEMS 
DBMS, once applicable to $1 million mainframes, can now be employed on a min i­
computer to reduce the cost of developing computer programs, manipulate a data 
file, and simplify the computer's use by non-data processing experts. 

31 GETTING THE MOST OUT OF 
A PERFORMANCE ANALYSIS 
The trade-off between processing load vs. processing delay, though often ignored, 
is key to determining how many functions a microprocessor should handle. 

34 DATA COMMUNICATIONS 
DATACOMM NEWS 

38 THE VALUE OF INTERRUPTS 
The proper use of interrupts in a microcomputer can eliminate hardware, protect 
against damage, and speed up transaction processing, among other gains. 

42 HOW MAINTAINABILITY PAYS OFF 
Both designers and buyers of data processing components and systems frequently 
do not take into account how read ily a product can be repa ired. The oversight can 
be serious. 

46 WESCON ABSTRACTED 
Presenting abstracts on some of the more systems-oriented papers given at this 
year's WESCON conference. 

COVER : Hewlett-Packard's new 1000 minicomputer sys­
tem strikes at two emerging markets - instrument control 
and data base management. (See article on page 20 and 
companion piece on DBMS on page 26.) 
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letter1 
A POINT CLARIFIED 

To the Editor: 
Europe by the company's own Euro­
pean sales manager, and he, in turn , 
directs the European distributors. 
Glenn Lutat 

Shugart Associates wants to clarify a 
small, but important, pointmadein the 
July international news section. It is 
true that Tealtronix Nederlands B.V. 
manufactures Shugart floppy disk 
drives under a license arrangement. 
However, Tealtronix does not market 
the drives as the article says. In fact, 
all Shugart products are marketed in 

Marketing Communications 
San Jose, CA 

WANTED: MORE IN FORMATION 

To the Editor: 
I found the article "A Microprocessor­
Based Packet-Switching System" (May) 

4 

A CET ACQUAINTED OFFER 
3 months - $15 

with this price you cannot afford to miss the newest 
service to the newest Billion-Dollar Industry: 

m1n1·m1c10 new1 
a fortnightly newsletter 

MINI-MICRO NEWS is Mini-Micro Systems' fortn ightly 
hotline serving t he users, vendors, and observers of mini­
computers, microcomputers, microprocessors, small 
business computers, miniperipherals, minisoftware, intelli­
gent and remote batch terminals, word processing systems, 
data entry systems, industrial automation systems, and all 
of the variety of products which make this the most excit­
ing of all industries. 

NEWS I INTERPRETATION I ANALYSIS I FORECASTS 
Flashing the news quickly to it s readers 

is only one of the services of MINI-MICRO NEWS 

Mini-Micro Systems has always btltln ahead of the field in perceiv­
ing long-term t rends, in addition to its major strength in organizing 
and classifying the product s in our fast-changing industry. Mini-Micro 
Systems' offspring, MINI-MICRO NEWS, reports and analyzes the 
up-to-the-minute news against the background of what we perceive 
to be the direction of the industry. 

ALL THIS AND CPC TOO 
The Computer Product-Line Clearinghouse, a constant feature of MINI-MICRO 
NEWS, provides, for the first t ime anywhere in any industry, a free medium 
of exchange between pot ential buyers and sellers of rights to product-lines , 
inventions, subsidiaries, whole companies, etc. 

In the boom years to come, you can't afford to miss CPC. 

-------------------~----------Subscription Department 
MINI-MICRO NEWS I 5 Kane Industrial Drive I Hudson, MA 01749 

0 PAYMENT OF $15 is enclosed . 
0 I woul d li ke to subscr ibe fo r a full year at $75. 
NAME _ ______________ _ T IT LE ____ _ 

COMPANY---------------------~ 
STREET ______________________ _ 

CI TY __________ STATE _ _ __ ZI P. _ ____ _ 

NOT E: for air mail o utside o f US/Canad a - add $20. 

on the New England Regional Com­
puting Program (NERCOMP) to be par­
ticularly interesting with regards to the 
use of a microcomputer as the switch/ 
interface. I would like to obtain as 
much information as possible concern­
ing the technical aspects of the NER­
COMP project. 

S. Kelly 
Central Computer Agency 
Millbank London 

Editor's Note: For additonal informa­
tion, contact: 

Jeff Jaffarian 
NERCOMP 
40 Grove St. 
Wellesley , MA 02181 
(617)235-8071 

To the Editor: 

The "Forth" software discussed in the 
August issue sounds great. Please send 
additional information, such as a Forth 
user's manual, instructions on how to 
write Forth language, and the like. 

B.L. Chen 
Lexington, KY 

Editor's Note: More information on 
Forth can be obtained by writing 
directly to: 

Elizabeth Rather, President 
Forth, Inc. 
815 Manhattan Ave. 
Manhattan Beach, CA 90266 
(213)372-8493 

AN OMISSION 

To the Editor: 

Your fairly complete Technology Pro­
file on microprocessors (July) omitted 
the HM-6100 CMOS 12-bit microproc­
essor manufactured by Harris Semi­
conductor. 

Ron C. Pittenger 
Manager, Marketing Communications 
Harris Semiconductor 
A Division of Harris Corporation 
Melbourne, FL 

KUDOS 

To the Editor: 

I have found the recent metamorphosis 
of Modem Data to MINI-MICRO 
SYSTEMS quite exciting. 

Robert P. Goldberg, Vice President 
BGS SYSTEMS, INC. 
Lincoln, MA 
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Fabri-Tek is the only independent memory 
manufacturer to offer a complete line of add-on 
memories for DEC PDP 11, 8 and 12 Series 
minicomputers. With unbeatable prices, proven 
reliability and quick delivery-you can 't lose . 

11/70 users-deal yourself an ace 
We 've just topped off the PDP 11 Series with the 
Model 7011 add-on for the PDP 11 / 70. Expand 
up to a full 1024K words in 32K word increments. 
The first independent memory supplier to offer 
this capability with successful installations to 
prove it! 

Cache in on 11/45 enhancements 
Get up to 128K words of memory expansion Add 
the Model 4511 Cache Buffer, which has given 
users an average throughput increase of 35% . 
Memory plus Cache equals price / performance 
effectiveness. 

A full house 
See Fabri-Tek for add-ons for the rest of the 
PDP-11 , PDP-8 and PDP 12 Series. 

For Hewlett-Packard, too 
Fabri-Tek is a major supplier of HP add-ons as 
well. See us for HP 2116B, 2114 and 2100 
enhancements, in SK word increments. Same 
quality, reliability , and irresistible prices. 

·------------; Tell me more! 
I 

D Model 7011 NAME _________ TIT LE 

D PDP 11 Series 

I D Model 4511 Cache Buffer 

I 
D PDP 12 Series 

D PDP 8 Series 

I D HP 2116B, 2114, 2100 

I 
D Special Memory Systems 

D Have salesman call 

CITY _______ STATE ______ ZIP ___ _ 

PH O NE ------------------~ 

I 
I 
I 
I 
I 
I 

I D Send literature for files 

I 
D Immediate requirement 

D Requirement in next 30-90 days 

~A~~H ®1r~1~ 1Nc. I 
COMPUTER SYSTEMS I 

I 5901 South County Road 18 
Minneapolis, MN 55436 • (612) 935 -8811 I ·---------------------· CIRCLE NO. 5 ON INQUIRY CARD 
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new1 & comment 
DEC TACKLES AUTO INDUSTRY HEAD-ON 

Digital Equipment Corp. has formed an automotive indus­
tries marketing team devoted to computer system develop­
ment for manufacturers of passenger and transport motor 
vehicles, construction equipment, and vehicle parts. The 
team, a part of the company's Industrial Products Group, 
will concentrate on design and configuration of systems for 
factory management, such as production scheduling, press 
machine monitoring, labor reporting, and engineering/ 
product testing, which includes structural evaluations. 

SMALL WHOLESALERS: 
A BIG COMPUTER MARKET 

Small wholesalers represent another big potential market 
for data processing equipment and services, according to 
the market research firm, Small Business Systems in Palo 
Alto, CA. Such businesses theoretically comprise a $7.8 bil­
lion market for data processing equipment, a $3.1 billion 
market for data processing services, and a $1.6 billion 
market for word processing systems. The biggest applica­
tions are in inventory control and in sales analysis. "Whole­
salers are most receptive to automating applications that en­
able an increase in the number of inventory turns," the 
market research firm says. 

HOBBY MARKET: NO PASSING FANCY 

The market for hobby computers at 7500 "units" sold last 
year will increase by 150 percent in 1976 to more than 
18,600 units sold, according to a study on "the home com­
puter" by market researchers Venture Development Corp. 
in Wellesley, MA. The study identifies more than 100 clubs, 
nearly a dozen computer hoqbyist publications, and more 
than 50 retail stores that serve some 20,000 hobbyists at 
present. 

The study indicates that the interest in personal com­
puting is no passing fancy. On the contrary Venture Devel­
opment emphasizes that the hobby computer market 
"promises to be nothing less than the leading edge of a 
consumer computer revolution." Nor is it limited to sophis­
ticated hobbyists with previous computer or electronics 
experience. "The term 'computer hobbyist' encompasses 
many types of individuals that have different backgrounds 
and interests," the study finds. At one extreme, "home 
brew" experimenters use IC packages to develop hardware/ 
software systems. At another extreme, dilettantes use a 
microcomputer simply as an instrument for playing games. 

$500 HOLOGRAPHIC TERMINAL 
STORES UP TO 100 MILLION BITS 

Holofile Industries Ltd. , whose parent, Canada-based Holo­
file Technology Inc., is listed on the Vancouver Exchange, 
has announced a data terminal that contains a built-in holo­
graphic memory capable of storing up to 200 million bits of 
data. This means tliat every word in the Los Angeles central 
telephone directory could be stored on a single 4" x 6" so­
called holofiche. The system, developed for Holofile by 
TRW's Defense and Space Systems Div. , interfaces with 
minicomputers, tape drives, CRT displays, disk drives, 
plotters, line printers, plasma panels, and page printers. 
Cost: Less than $500 in production quantities. 

6 

MICRO MARKET TO GROW 
SIX-FOLD THROUGH 1979 

! 

Microprocessor sales will rise 48 pe.rcent a year on average 
through 1979, according to Santa Clara (CA)-based Amer­
ican Microsystems, Inc. Metal-oxide-silicon (MOS) integrated 
circuits used as memories will undergo an even greater 
growth - at a 113 percent a year increase on average 
through 1979. 

AMl's director of research, Sam Wauchope, estimates 
worldwide microprocessor sales at $64 million in 1975 
will rise to $298 million in 1979, with U.S. firms by then 
accounting for 87 percent of the total. Ancillary memories 
will jump from $11 million to $190 million over the same 
period, with the U.S. accounting for 80 percent of the mar­
ket. The total microprocessor and associated memory mar­
ket will reach $488 million by 1979, AMI predicts, or more 
than six times the $75 million sales level in 1975. 

INDEPENDENT SOFTWARE VENDORS 
TO GET TOUGH ON CUSTOMERS 

Independent software, an estimated $450 million business 
this year, will grow to a $1 billion business by 1980, accord­
ing to Walter F. Bauer, president of Informatics Inc., a big 
software vendor. The impact on users, however, will be dis­
proportionately greater. Bauer estimates that some 10 to 
15 percent of all computer executions today are ·carried out 
by purchased software as opposed to programs developed 
in-house , but that the proportion will rise to 80% by 1985 . 
Such a dramatic shift will prompt vendors to price software 
according to the number of commands executed or accord­
ing to the time used in mainframe operations - rather than 
to sell the products outright or by lease as they now do. 
Vendors will also eliminate support on ~oftware that cannot 
be sold at a $10,000 price per copy at least, Bauer also pro­
jects. Typically a product will not be profitable unless a 
vendor can get this price, he says, unless he markets it via 
direct mail and without providing any support. 

SMALL MANUFACTURERS ARE 
A $2 BILLION COMPUTER MARKET 

Small manufacturing firms represent an annual $2.6 billion 
market for data processing equipment and a $130 million 
market for data processing services in the automation of 
applications related to production control, according to 
Small Business Systems Industry Report in Palo Alto, CA. 
The firm reaches the conclusion based on the fact that at 
least 65 ,000 manufacturers are in business, each with 20 
to 499 employees. Small manufacturing firms also represent 
more than a $2 billion market for in-house word processing 
machines, the firm estimates. 

A JOINT VENTURE UNFOLDS 

Modern Data Services Inc. in Hudson, MA, publishers of 
Mini-Micro Systems, and Dataquest Inc., minicomputer mar­
ket research company, in Menlo Park, CA, have announced 
a joint venture. The two companies will jointly sponsor the 
1977 minicomputer-microprocessor market survey that is 
conducted annually by Modem Data Services. Modern Data 
uses a proprietary data base that contains nearly 40,000 
users of some 120,000 minicomputers. 
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We make four basic tape 
drives. One of them is just the 
one you want. 

Because the options 
we've engineered for our 
basic four effectively give you 
a choice of over 400 
configurations. 

Speeds from 12.5 to 125 
ips. Tension arm or vacuum 
column. A variety of elec­
tronics options. And more. 

Yet with all the differ­
ences from drive to drive, 
there are a number of things 
the same in every drive. 

Simple one-hand 
loading, dynamic braking, 
linear sensors and servos, and 
other engineering advantages. 

MINI-MICRO SYSTEMS I November 1976 

Anear80% parts AMCCMP 
commonality. Which makes 
your spares stocking, training, 
and servicing a lot easier. An 
industry-unsurpassed com­
mitment to quality-given 
meaning by our industry­
unsurpassed 13 month 
warranty. And backed by 24 
hour a day, 7 days a week 
field service. 

AMCOMP Tape Drives. 
Giving you exactly what you 
want rather than selling you 
just what we have. 

To find out more about 
the tape drives, or other prod­
ucts and services we have, 
please contact your nearest 
AMCOMP office, or AMCOMP, 
INC., 686 West Maude Avenue, 
Sunnyvale, CA 94086, phone 
(408) 732-7330. 

AMCOMP. Our strength 
is our commitment. And our 
commitment is strong. 
CIRCLE NO. 6 ON INQUIRY CARD 
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Our new Model 60 packs in 
the most testing capabilities 

per dollar cost. Pinpoints the source of trouble be­
tween the MODEM and TERMINAL. Provides access 
to all 25 lines of the EIA RS 232 interface. Has 12 
monitoring LED's plus two voltage-sensing LED's. 24 
miniature switches allow isolated testing and observa­
tion of all signals . Mini-jumpers included for 
crosspatching and signal monitoring. Sturdy 10 oz. 
unit has h~rd plastic 1r:m INTERNATIONAL 
case, and 1s battery D DATA 
powered. Immediate SCIENCES, INC. 
de Ii very. ADIANCED TEOHOtES ,,, DAr• CQMMl.NCATONS 

100 Nashua St .. Prov .. R.I. 02904. Tel. (401) 274-5100. TWX 710-381-0285 
CIRCLE NO. 8 ON INQUIRY CARD 

BIG PLANS 
FOR YOUR LITTLE OLE *LSI-I I? 

WILL YOU TRUST YOUR DATA TO 

A FLOPPY? 

*SEE PFYSTAR FOR A ~ DISK. 

**LSI-I I COMPATIBLE. 

* *RK-05 COMPATIBLE. 

*HARD DISK SPEED, CAPACITY AND LIFETIME. 

* LOW COST, HIGH PERFORMANCE, DEC 
COMPATIBLE. 

***** 
CALL PFYSTAR AT (714) 635-7282 

FOR THE DETAILS AND THE SURPRISING 
PRICE 

*PfYsta1,. 
MICROCOMPUTER PRODUCTS 
1881 WEST BROADWAY 
ANAHEIM, CALIFORNIA 
(714) 835-7282 

92802 

*TM-DIGITAL EQUIPMENT CORP. 

CIRCLE NO. 7 ON INQUIRY CARD 
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new1 &. comment 
PROFITS OUTLOOK DOWNBEAT ON 
MICROPROCESSORS AND MEMORIES 

Market research publisher Frost & Sullivan Inc. has proven 
uncanny in forecasting electronics markets. Past studies by 
the company have predicted the profits erosion that has 
taken place in electronic calculators and digital watches and 
also the market comeback of liquid crystals as a watch 
display. 

Now, in a new study on semiconductors, Frost & Sulli­
van is downbeat again. It foresees an "uncertain outlook 
for short-term profit in microprocessors and memories," 
even though these products will pace a phenomenal revenue 
growth as semiconductor industry sales climb from $2.2 bil­
lion in 1975 to $3 billion this year and $5.1 billion in 1984. 

The study doubts that profits will parallel this kind of 
sales growth because of the fierce competition in the field. 
Vertical integration, for example, is rampant among semi­
conductor vendors and users. The semiconductor suppliers 
are moving into end equipment markets because micro­
processors form a big portion of the value added in pin-ball 
machines, traffic lights, scales, word processing systems, 
video games, appliances, terminals, and scores of other 
items now under design. 

Conversely, some end equipment manufacturers are tak­
ing on semiconductor production, especially the computer 
makers who are increasingly using in-house produced micro­
processors and memories. And even the auto companies in­
strumentation makers, and camera manufacturers can be 
expected to add semiconductor production facilities, 
"though it is still not clear what percentage of requirements 
they will turn out by themselves," the Frost & Sullivan 
study says. 

"Overnight obsolescence" is yet another major problem 
to cause a profits erosion. Semiconductor houses are intro­
ducing the 16K RAM at just about the same time that the 
4K RAM is going into volume production. And there's still 
more market uncertainty ahead as European and Far Eastern 
producers invade the U.S. marketplace, "though producers 
abroad tend to be technically far behind in MOS integrated 
circuits and other new technologies." 

MORE GROWTH FIGURES 

Here's another set of statistics, this time on the market for 
terminals in Western Europe. According to PA International 
Management Consultants Ltd. in London, some 420,000 
terminals are currently in operation in Europe, up from 
about 125 ,000 terminals in 1972. Moreover, the consulting 
firm projects that nearly 2 million computer terminals will 
be in operation either on networks or within user facilities 
by 1985. 

TWO-TONE PRINTOUTS 

Red error messages could be a new printout feature if a 
University of Western Ontario student finds an interested 
manufacturer for his invention. Impact printers can use 
Douglas Logan's dichromatic pressure sensitive printing 
sheet to overprint certain messages, which brings out a 
second color on the printout. Those with money should 
write LawrencePeskaAssociates, Ltd., 2 Bloor St., Toronto, 
Ontario, Canada_ 
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Sy1tem1 Service 

Tenninal1 

Perkin-Elmer Puts It All Together 
The Products and The People to Meet 
Your Growing Data Processing Needs 

PERKIN-ELMER DATA SYSTEMS Call Toll Free 800 631-2154 

CIRCLE NO. 33 ON INQUIRY CARD 
MINI-MICRO SYSTEMS I November 1976 

or Write Perkin-Elmer Data Syatema 
Tinton Falla, New Jersey 07724 
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inte1national new1 
AUSTRIA PERKS UP 

Like other countries, Austria had a bad year in 1975. GNP 
dropped 2 percent and production fell almost 50 percent. 
At the same time, foreign imports were up 15 percent. This 
year things look better and economists predict a 2.5 percent 
increase in GNP. Since Austria imports most of its com­
puters and peripherals, this could mean extra change for 
Austria's two main suppliers - Germany and the U.S. Of 
Austria's $63 million data processing market, the U.S. has 
about 17 percent. West Germany leads with 39 percent 
and the UK and France take up the slack with 12 and 11 
percent, respectively. West Germany's specialty is small bus­
iness systems, which is what Austrians looked for last year. 
As the economy gets back on its feet, Austrians will be even 
more interested in the complete small business system with 
applications reports the U.S. Dept. of Commerce. 

HITACHI'S BIG BUBBLE 

Japan's Hitachi Ltd. is working on bubbles a lot these days 
to try to replace the magnetic disk . The company's newest 
development is a bubble device with a 6000-kilobit chip 
measuring 6 x 6.4 millimeters, reports 'Japan Computer 
News. The bubble memory's smaller size, lower power con­
sumption and high~r stabilization make it the next logical 
replacement for the disk , Hitachi believes, especiaily as the 
price per bit drops. 

10 

The Flex 80 Protects 
66 Floppy Disks 

FILES, ACCESSORIES, for 
MICROFILM; DATA and WORD PROCESSING. 

Fiche & $750 Archival Quality 
Jacket Envelopes Per M 1n lots of 5M 

Wri te For 

FREE CATALOG 

IA~ 
'Worldwide Distribution From 0 

ADVANCE ACCESS GROUP 
10526 W . Cermak, Westchester , IL 60153 

312/ 562-5210 

CIRCLE NO. 32 ON INQUIRY CARD 

A UNIFIED EUROPEAN NETWORK 

Eight European countries have formed an Information Net­
work (EURONET) and plan to go online soon. The central· 
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Planned European Information Network 

ized European network will cost $4 million less than would 
individual national systems, according to a recent analysis 
by the Diebold Group, Inc. 

ENGLISH DATA COMM SHOW 

England's data communicationsmarketisabout2 percent of 
the U.S. $5 billion market. Even then , foreign sources con­
trol about 90 percent of the $150 million market reports 
the U.S. Dept. of Commerce. And the U.S. supplies over 
half the imports. By 1980, the market will grow to $175 
million says the Commerce Dept. so it's throwing an exhibi­
tion January 10-14, 1977 at the U.S. Trade Center in Lon­
don to help U.S. manufacturers. The Commerce Dept. will 
help with promotion and agent/distributor search. For 
more information, contac·• Anita Brownstein, Dept. of 
Cbmmerce, OJM, UK, Washington. DC 20230. 

PLASMA DISPLAY PANEL 
TO GET A BIG PUSH 

Computer Terminals of Iran, a recently formed joint ven-
1ure between Control Data Corp. and Iran Electronics Indus­
tries, will specialize in the design, development, and manu­
facture of advanced computer display terminals, with initial 
production of a plasma display terminal expected to begin 
in 1978. The terminal, now under development at Control 
Data's Roseville, MN, plant, will be manufactured eventual­
ly in Shiraz, Iran. The new venture has a $25 million cap­
talization with 70 percent invested by Iran Electronics and 
30 percent by Control Data. 

FOOTHOLDS ABROAD 

Milgo Electronics will sell its data communications equip· 
ment in Japan through its subsidiary, ICC Far East, Inc. 
The Japan branch of the subsidiary has supported ICC 
products in Japan since 1975. 

Western Peripherals (Anaheim, CA) is moving its controllers 
around the world with distributors in Austria (Austro-Data) , 
England (Sintrom Electronics, Ltd.), West Germany (Bar­
ton Automation Gmbh), The Netherlands (Datacare BV), 
Spain (hardware and Software), Sweden (Comex) and 
Switzerland (Datacare, AG) . 

Syscom Computer Engineering Co. will sell and service Cen­
tronics Data Corp. printers in Taiwan. 

MINI-MICRO SYSTEMS I November 1976 

f • 

·~ 

.. 



When you want add-in/add-on memory for the major minicomputers, deal directly with the memory 

experts at EMM. 

Lower cost. Up to twice the memory for your money from EMM. And you have a choice ... core or semiconductor. 

Improved performance. Faster throughput. Higher density. The latest advances in memory system design. 

Immediate availability. You get the system you want when you want it. 

A full year's warranty. You get one year unconditional warranty against defects in workmanship and performance. 

TYPICAL PRICES* mm 
Minicomputer EMM COMMERCIAL MEMORY PRODUCTS 

Minicomputer Model Capacity Co. Price Price A Division of 

Electronic Memories & Magnetics Corp. .. Data General Nova 1200 8KWords $2,000 $ 860 12621 Chadron Ave. , Hawthorne, Calif. 90250 

16K Words $3,500 $ 1,230 (213) 644-9881 

32K Words Not Avail. $ 2,400 

Interdata 7/16, 7/32 32K Bytes $5,000 $ 2,000 

General Automation SPC-16 16K Words $4,600 $ 2,000 

DEC PDP-11 Core Add-On Unibus 32K Words $9,800 $ 5,190 

DEC PDP-11 NMOS Add-On Fast Bus 64K Words Not Avail. $19,000 

DEC PDP-11 Core Add-In 16K Words $4,500 $ 1,825 

DEC LSl-11 Add-In 16K Words Not Avail. $ 1,590 

•All prices for single unit quantities. 

AND NOW ANNOUNCING ... 
Add-On core or NMOS memory for the DEC PDP-11 /70. 
256K Bytes in a 5%" chassis for only $18,500! Available Now. 

,. 

CIRCLE NO. 19 ON INQUIRY CARD 
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m1n1 •MICIO 1yltem1 
book1to1e 

book 1eview 
ENCYCLOPEDIA OF COMPUTER SCIENCE AND TECH­
NOLOGY edited by Jack Belzer, Albert G. Holzman and 
Allen Kent. Marcel Dekker, New York. 20 volumes, $88 per 
volume individually, $ 75 per volume by subscription. 

This series covers not only data processing, as its title im­
plies, but also the mathematics, operations research and 
engineering that form the background of computerized 
problem solving. In addition, individual articles on computer 
manufacturers and data processing-related research provide 
detailed coverage of the history and technology of the 
industry. No special knowledge of data processing is required 
of the reader, but the mathematical articles appear to pre­
suppose college-level math courses. The engineering articles 
apparently assume little more than general knowledge. 

Perhaps due in part to the measured pace of the work 
(the series is emerging at a rate of four volumes per year ; 
four are out so far) the articles in this encyclopedia are sub­
stantial and well-written. There is an occasional lapse into 
silliness, such as the following description of the introduc­
tion of data processing into Belgian industry : "Thus, no 
revolution, but a hardly noticed change. And owing to this 
unobtrusiveness, a lasting change." 

No encyclopedia would be complete without good biblio­
graphies, and on this point the Encyclopedia of Computer 
Science and Technology is particularly strong. If the quality 
of the series continues and if the series continues for its 
forecast five years, it would be an important acquisition for 
any technical library. - Ernst Barlach 
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THE AUTOMATED MULTIPHASIC 
HEAL TH TESTING MARKET 
The need for an advanced system to enable physicians to 
handle physical exams and clerical transactions on a semi­
automated basis is potentially a billion dollar market. 
Presently, larger and more sophisticated multiphasic 
health testing centers are in limited use throughout the 
U.S., performing a relatively small number of annual 
physical examinations. 

Frost & Sullivan has completed a 200-page report which 
analyzes and projects over the next ten years the market for 
automated multiphasic health testing systems and 
determines the potential for the use of an advanced system 
for physical examinations and clerical transactions 
(ASPECTS) in physicians' offices. Market forecasts are 
furnished for the equipment subsystems, supplies and 
accessories to be used in ASPECT. Various ASPECT 
configurations are proposed. Factors which will both 
stimulate and limit the growth of AMHT's and ASPECT are 
explored. Emphasized are: the pr-ospect for increased 
annual physical examinations over the next 10-15 years, 
the ability to handle these increases, and the likely ap­
proaches. Responses to a questionnaire survey of 
physicians, multiphasic health testing operators and 
suppliers document the results. 

Price $600. Send your check or we will bill you. For free 
descriptive literature plus a detailed table of contents 
contact: 

• 

FROST & SULLIVAN, INC. 

!El 
106 Fulton Street 
New York, New York 10038 
(212) 233-1080 

Give us 
the business 
and get the best computer books 

your money can buy. 

First three volumes of a modern classic -

THE ART OF COMPUTER PROGRAMMING 
Donald E. Knuth 

1. Volume I: Fundamental Algorithms, 
Second Edition (3809) 
Data Processing Digest called this book "the timely 
revision of a widely used and popular text that imposes a 
welcome structure on the foundation of computer 
programming ... " 634 pp, 44 illus, $20.95 

2. Volume II: Seminumerica/ Algorithms (3802) 
Nuclear Science and Engineering commented: "The 
high degree of readability, which has been accomplished 
by the use of a sense of humor not often found in such 
technical works, along with the excellent technical con­
tent, should insure that this work will find wide accep­
tance and usage." 624 pp, 29 illus, $20.95 
3. Volume III: Sorting and Searching (3803) 
Here is a quote from The American Mathematica/ 
Monthly: "The most nearly complete reference to date 
on sorting and searching ... " 722 pp, 140 illus, $20.95 

First volumes in the Systems Programming Series 
published by Addison-Wesley, sponsored by 
IBM-

4. THE PROGRAM DEVELOPMENT PROCESS: 
PART I: THE INDIVIDUAL PROGRAMMER (14451) 
Joel D. Aron 
Part I is aimed at the individual programmer working 
alone or as a member of a team. It teaches the procedural 
aspects of programming, with the emphasis on practical 
applications leading to effective results. 288 pp, $13.95 

5. AN INTRODUCTION TO DATABASE SYSTEMS 
(14452) 
C. J. Date 
This text introduces the fundamental concepts of 
database systems in a clear and concise way. The 
relational, hierarchical, and network approaches are 
presented in considerable depth, with the emphasis on 
the relatively new and extremely important relational 
approach. 382 pp, $15.95 

6. THE STRUCTURE AND DESIGN OF 
PROGRAMMING LANGUAGES (14454) 
John E. Nicholls 
This volume deals with the design and structure of major 
programming languages (FORTRAN, COBOL, ALGOL, 
PL/1 and others). 592 pp, $17.95 

7. SORTING AND SORT SYSTEMS (4309) 
Harold Lorin 
Essentially a nonmathematical reference work, this 
volume examines the various sort algorithms from the 
programmer's point of view. 460 pp, $16.95 
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8. RECURSIVE PROGRAMMING TECHNIQUES 
(14450) 
William H. Burge 
Written on the advanced undergraduate-graduate level, 
this book examines various elements of programming 
(program structure, data structure, parsing, sorting) from 
the point of view of expressions rather than mechanisms. 
277 pp, $15.95 

Written and edited version of an important 
seminar-

9. PRACTICAL STRATEGIES FOR DEVELOPING 
LARGE SOFTWARE SYSTEMS with contributions by 
Jules Schwartz, Barry Boehm, Winston Royce, Ray 
Wolverton, John Brown, Leon Stucki, Harvey Bratman, 
and Ellis Horowitz . edited by Ellis Horowitz (2977) 
The papers in this book represent a written and edited 
version of a one-week seminar held at the University of 
Southern California entitled "Modem Techniques for the 
Design and Construction of Reliable Software" with 
some additional material to round out the coverage. 
240 pp, $11 .95 

How the computer is changing our lives -

10. FREEDOM'S EDGE: THE COMPUTER 
THREAT TO SOCIETY (8543) 
Milton R. Wessel 
For every obvious benefit the computer gives us, the 
author points out the often overlooked and inadequately 
understood danger lurking just beneath the surface. 
160 pp, 10 illus, $5.95 

A collection of thought-provoking essays -

11. THE MYTHICAL MAN-MONTH: ESSAYS ON 
SOFTWARE ENGINEERING (0650) 
Frederick P. Brooks, Jr. 
An eminent computer expert, Brooks has written a series 
of essays that draw from his own experience as project 
manager for the IBM System/360 and for OS/360, its 
operating system. 185 pp, $6,50 

An outsider's perspective on the mad world of 
computing-

12. TRAVELS IN COMPUTERLAND OR, 
INCOMPATIBILITIES AND INTERFACES (6737) 
Ben Ross Schneider 
Modern Data calls this " the heartwarming and humorous 
story of a man and his database." Schneider is an English 
professor who finds himself engaged in a mammoth 
computer project converting The London Stage, an 8000-
page calendar of performances from 1660 to 1800 to a 
computer-accessible information base. How he accom­
plishes it is truly entertaining. 256 pp, 12 illus, $5.95 

Significant advances in the field of algorithms -

13. THE DESIGN AND ANALYSIS OF COMPUTER 
ALGORITHMS (0029) 
Alfred V. Aho, John Hopcroft, and Jeffrey D. Ullman 
This book brings together the fundamental results of 
research so that the unifying principles and underlying 
concepts of algorithm design will become easier to teach. 
470 pp, 198 illus, $17.95 

MINI-MICRO SYSTEMS I November 1976 

A second edition that incorporates IBM/370 
concepts-

14. ASSEMBLER LANGUAGE PROGRAMMING: 
THE IBM SYSTEM/360 AND 370, SECOND EDITION 
(7322) 
George W. Struble 
In this second edition, new problems and examples have 
been added which illustrate the instructions and consolidate 
and extend the reader's knowledge. 4 77 pp, $14.95 · 

Stressing the interdependence of hardware and 
software-

15. SYSTEMS PROGRAMMING: Concepts of 
Operating and Data Base Systems (2950) 
David K. Hsaio 
A frame of reference for concepts and notions in systems 
programming, this book presents these concepts and 
notions abstractly, selecting a view or a model that will pro­
vide a better framework for perceiving the complexity 
of the system. 328 pp, $16.95 

A look at computers and systems analysis -

16. MATHEMATICAL FOUNDATIONS OF 
SYSTEMS ANALYSIS (3957) 
Robert H. Kupperman and Harvey A. Smith 
Designed to help readers develop mathematical abilities 
sufficient to enable them to deal competently with systems 
analysis problems. 214 pp, $13.95 

Something different for computer people -

17. COMPLETE CONDITIONING: The No-Nonsense 
Guide to Fitness and Good Health (3786) 
Howard Knuttgen and David Shepro 
Everything you need to know about hormones, health 
clubs, cellulite, food additives, and 60 other topics related 
to exercise and nutrition. Special features include a com­
plete discussion of the heart and the necessary ingredients 
for cardiovascular fitness. 160 pp, $6.95 

18. THE JOB HUNTER'S MANUAL (7214) 
Donald H. Sweet 
Everything people need to know about getting another 
job. Tips on self-evaluation. References and resumes. 
Leads and letters. Interviews and interviewers. 89 pp, $3.95 

... ...... 
Business & Professional Division 

ADDISON-WESLEY PUBLISHING COMPANY, INC. 
Reading, Massachusetts 01867 

How to order 
Use the coupon on the inside back cover for a 15-day free 
examination. At the end of that time, remit for the book(s) 
you keep, plus a few cents delivery costs and local tax, 
if any, or return the books and owe nothing. 

SAVE! Send payment with order and we pay regular 
delivery charges (within U.S.A. only). Check or money 
order. Do not send cash. 
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NOW AVAILABLE 

FEDERAL ADP 
PROCUREMENT 

2nd Edition-Updated and Expanded 
A GUIDE TO THE BUYING AND SELLING OF 

ADP EQUIPMENT/SERVICES TO THE GOVERNMENT 

The first organized aid specifically directed to the buying and selling of ADP equipment and services in the 
3 billion dollar-per-year Federal market ... A market offering more opportunities for the independent ADP 
vendor than the commercial world if you know what to do and how to do it. 
This guide brings it all together - cuts through the red tape and tells you exactly what procurement pro ­
cedures are relevant to ADP and how to help make sure they lead to a fair buying decision - for both buyer 
and seller. 

BASED ON YEARS 
OF PRACTICAL EXPERIENCE 

The author of this guide, Terry Miller, has had 15 years 
experience in the Federal sector working as a computer 
equipment analyst and as a procurement analyst in the 
contracting area. 

While at the GSA, Mr. Miller authored many soliciation doc­
ments and reviewed RFPs submitted by other Federal agen­
cies. He was the project office r for various mandatory re­
quirements contract procurements including ones for tape 
and disk drives, plug-compatible memories and remote com­
puting services. 

Mr . Miller is the President of Government Sales Consultants, 
Inc., a firm that offers consulting services and seminars to 
computer-related companies and Government agencies seek­
ing help in ADP procurement . 

PRACTICAL GUIDELINES 

This guide includes the pertinent information on how cur­
rent procurement rules and regulations are supposed to 
work in theory . But, more importantly, it tells you how it 
has worked and is currently working, in day-to-day practice. 

Over 370 pages in a beautiful loose-leaf binder 

AND MORE HELP ON A CONTINUOUS BASIS 

Owners of this guide will be able to advance their under­
standing of this market and increase their Government sales 
by attending courses and /or seminars offered by Govern­
ment Sales Consultants, Inc. Updates to the guide will ensure 
current awareness of new trends for al I readers. 

In addition to GSCls now-famous 3-day seminar overview -
"ADP Procurement in the Federal Government," courses 
on specific topics are being presented on a regular basis. 
The current course schedule now includes such topics as: 

• Pricing Strategy 
• Unsolicited Proposals 
• ADP Schedules 
• The Government Contracting Team 
• Negotiations 
• Introduction to Government Organizatio n 

New courses will be added and plans are underway to have 
them available in most major cities. 

With this new guide and with this type of practical seminar 
program, every ADP vendor, who has something to offer, 
should obtain a fair share of the Federal ADP market. In 
addition, the Federal ADP buyer will find many useful 
procedures and much needed information to conduct eco­
nomic and fair ADP procurements. 

FEDERAL ADP PROCUREMENT 
MODERN DATA SERVICES, INC. 
5 KANE INDUSTRIAL DRIVE 
HUDSON, MA 01749 

PRICE: $115.00 
0 Send me a copy of the 

Table of Contents Volume Discounts Available Upon Request 

Please enter my order for .......... copy(ies) of FEDERAL ADP PROCUREMENT at $115.00 per copy. 
0 Payment enclosed (Save $3.00 handling and shipping charges) 0 Bill me 

NAME .~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

COMPANY ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~­

STREET~----------------------------------~ 

CITY STATE ZIP ________ _ 

-----------------------------------------------~ 
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d~ data1can 
PRIVACY AT THE 
FEDERAL LEVEL 

The federal government maintains 18 
files on every man, woman and child 
in the U.S., according to the Privacy 
Journal. This includes 6723 data banks 
that contain information on 3.8 billion 
persons. Three agencies account for 
most of the records: The Defense Dept. 
with 2141 data banks, the Treasury 
Dept. with 932, and Health, Education 
and Welfare with 831. More than 80 
percent of the files are computerized, 
and while the Privacy Act of 1974 
gives an individual access to his own 
file, 13 percent of all files are exempt 
because they involve law enforcement 
and central intelligence. 

LAWYER'S DATA BASE 

The lawyer's main tool - the library -
continues to be replaced by a terminal 
and a d·ata base. New York City-based 
Mead Data Central, Inc. LEXIS legal 
data base contains U.S. federal cases, 
laws of 10 states and securities tax and 
and trade laws. The company also 
plans to build computer libraries on 
international law. 

OCR FORMS GUIDELINES 
Designing OCR forms is made easy 
with the National Bureau of Standards 
Guidelines for Optical Character 
Recognition Forms. Form definition, 
design verification and specifications 
are covered. A special ANSI-developed 
glossary of OCR terms is included and 
most commonly used OCR devices are 
listed. To obtain a copy of FIPS PUB 
40, write the Supt. of Documents, U.S. 
Govt. Printing Office, Washington, DC 
20402. Enclose $1.80, SD Catalog No. 
(Cl 3 .52 :40) and Stock No. (003-003-
01466-4 ). 

NATIONAL BUREAU OF 
STANDARDS PUBLICATIONS 
Measurement of Computer Communi­
cation Networks by Abrams, Treu and 
Blanc.SD Cat. No. Cl3.46:908, Price 
$1.55. The 95-page report tells how to 
evaluate networks what tools to use 
and how to analyz~ cost. ' 

A Review of Network Access Techni­
ques with a Case Study by Robert 
Rosenthal. SD Cat. No. Cl3.46 :917, 
Price $.85. In 36 pages, NBS discusses 
its approach to network access via a 
minicomputer-based system that en­
ables users to specify network com­
mand sequences. 

Order both do cum en ts , prepaid with 
SD .Catalog No. from Superintendent 
of Documents, U.S. Govt. Printing 
Office, Washington, DC 20402. 
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700VA 

WRITE FOR FREE POWER SE­
LECTION GUIDE. Deltec has compiled 
detailed data to assist you in specifying a 
standard reliable system to meet your applica­
tion . Installation requirements, including sug­
gestions as to possible methods of maintain­
ing maximum MTBF and MTIR at the most 
economical price, are also included. 

Oeltec's standard Uninterruptible Power Systems solve numerous types of 
power problems - blackouts, brownouts, transients - that cause expensive 
down time on critical electronic and computer systems. Our on-line power 
equipment is available as standard single systems and as partially or totally 
redundant component systems. Options include an electronic transfer 
switch for ultimate reliability and load sharing between redundant systems 
for no break power, and complete monitoring and control systems for re­
mote indication or other computer control. 
Oeltec enjoys a growing reputation !or producing advanced-designed power 
conversion systems which meet specific customer requirements. Our 
equipment is engineered with the users' requirement in mind and that 
means ease of installation and maintainability by your own local electri­
cians with complete factory support. 

[DIEILITIEICJ 
CORPORATION 

980 Buenos Avenue• San Diego, CA 9211 O 
(714) 275-1331 •TWX 910 3351241 

CIRCLE NO. 14 ON INQUIRY CARD 

lftlNKING,____---,, 
ABOllri~~ 

YOURONN 
COIVPlJrER? 

Join over 50,000 avid readers of BYTE, the maga­
zine with rich, professionally edited articles on micro­
computers ... for building , expanding and having downright 
fun with your own system. You'll reread super articles on ... 

• detailed hardware/software designs by • reviews of upcoming general purpose systems 
successful experimenters and hobbyists • tutorial background and sources full of ideas for 

• editorials on the fun of computers ... electronic home computers and computer science 
music, video games, hobbyist control • ads by firms with computer products you want 
systems, ideas for ham radio, model • club information and social activities 
railroading and lots more 

SUBSCRIBE TO BYTE NOW! IT'S FUN ... AND GLITCH-PROOF! 
Send this coupon for a trial subscription to BYTE. Get your 
first iBBue by return mall. Read It from cover-to-<:over. If it 
isn't everything you want, just write " CANCEL" on the bill 
and return it to us. The first copy is yours to keep. 

l-E~Jf--;,~;;o;;,~H~H~4; - - - ~s-
1 Please enter my trial subscription to BYTE . 
I D $12 One Year D $22 Two Years O $30 Three Years 

I understand you will send the first issue by return mail and 
I bill me later. If I don't like BYTE, I just write "CANCEL" 

I 
across the invoice and return it. I will not be charged. 
Name (Please Print) --------------

1 Address 

~~------~e-=-=-~----
CIRCLE N0.11 ON INQUIRY CARD 
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With GE's TermiNet® 9600 
Communication Controller 
you can emulate IBM 2780, 
3780 and Univac DCT-1000 

remote print stations 

If you've been waiting for a fast, 
versatile and efficient remote print 
station at an affordable price, wait no 
more. By interfacing the TermiNet 
9600 Communication Controller 
option with one of General Electric's 
line printers, you have in one small 
package, not only emulations for 
popular remote print stations, but 
added features like: 
• A variety of printer speeds to 

match your network capacity up to 
340 lines per minute 

• Throughput that can be upgraded 
as your workload increases 

• Improvements in throughput 

and cost without changing central 
site software 

.~nd the best part is that you can have 
~is kind of application flexibility. 
This kind of network efficiency. This 
kind of high performance in a price 
range you can justify. 

for under $500 
per month~ 

... Write General Electric Company, 
I . 

'i\!'~rm1N et 794-18, Waynesboro, 
Virginia 22980. 

For your special kind of needs-A special kind of printer 

GENERAL. ELECTRIC 
CIRCLE NO. 15 ON INQUIRY CARD 
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corporGle & finGftCiGI 
LEASED INTELLIGENCE 

Jncoterm (Wellesley Hills, MA) will 
offer U.S. customers one and two-year 
rental plans and United Kingdom cus­
tomers one, two and three-year rental 
plans. The company will sell its intelli­
gent terminals directly to the partici­
pating financial institutions of Credit 
Lyonnais Group of France, Trans­
america Computer Co. of San Fran­
cisco, CA, and Continental Leasing of 
London, England. The institution will 
then lease to the customer. By letting 
another party hold the tab , Incoterm 
can use its capital for growth and new 
product design. 

INFOREX PRODUCTS CITED AS 
AN ARMY STANDARD 

The U.S. Army Computer Systems 
Support and Evaluation Agency has 
awarded Burlington, (MA)-based In­
forex Inc. a requirements contract for 
key-to-disk data entry systems. No~, 
every Army facility in the continental 
United States, needing a data entry 
complex of 16 keystations or less, is 
obligated to order Inforex's standard 
System 1303-11 if the equipment 
meets its needs. Estimated value to 
Inforex : $4.6 million over several 
years. 

PCS TO DOUBLE WORK FORCE 

Following a $65 0,000 infusion of funds 
from Citibank , industrial micro manu­
facturer Process Computer Systems 
Inc. in Flint, MI , plans to move opera­
tions to a 24-acre Ann Arbor site. The 
rriove will double the company's space 
to 54,000 sq. ft., and accommodate 
expansion up to 200,000 sq. ft. An­
other indication of PCS' pell mell 
growth: Employment should increase 
from 130 currently to 250 persons by 
the end of next year. PCS' sales have 
more than doubled this year, up from 
$2 million in 1975 . 

ANOTHER COMPANY CLIMBS 
ON VERTICAL INTEGRATION 
BANDWAGON 

As another step toward vertical integra­
tion in the systems business, Randal 
Data Systems in Torrance, CA, has be­
gun to manufacture the microprocessor 
and memory used in the company's 
LINK 100 and LINK 200 business 
computer systems. The RDS 605, a 16-
bit general purpose microprogrammed 
microprocessor, consists of four bipolar 
LSI 4-bit microprocessor units, the 
associated bipolar LSI PROMs, and 
standard TTL support devices. Randal 
Data Systems already markets CRT, 
printer, and floppy disk terminals. 
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GAINS AND SETBACKS 

Ampex Corp. (Redwood City, CA) increased net earnings for its first 
quarter by 16 percent over the same quarter last yeal". The company earned 
$1,812,000 or $.17 per shitre for the quarter ending July 31,1976, com­
pared with $1,559 ,000 or $.14 per share for the first quarter of the prior 
year. Net sales and other revenues for the quarter totaled $65 .4 million, an 
increase of $1.8 million over the previous year. Ampex expects a further 
increase in the second half of the current year as it begins to ship recently 
announced audio visual products. 
Basic/Four small business systems and Sor bus maintenance contracts helped 
parent company Management Assistance, Inc., (New York, NY) increase 
its third quarter net income 63 percent over the same quarter last year. 
Quarterly earnings were $3,200,000, or $.11 per share, compared to last 
year's $1,960,000 or $.07 per share. Revenues for the quarter were 
$31,629,000, a 30 percent increase over 1975 revenues of $24,272,000. 
Centronics Data Computer Corp. (Hudson, NH) increased its earnings for 
fiscal year 1976 to $9,763,897, compared to last year's $7,281,018. Cen­
tronics wrote off $1.8 million in receivables from the company's former 
European distributors that it was unable to collect. Earnings per share of 
$2.02 were still up 33 percent over last year's $1.52. Revenues increased 
26 percent, from $41.5 million to $52.1 million. 
Computer Automation, Inc. (Irvine, CA) increased its 1976 fiscal net earn­
ings by 161 percent despite high startup costs for the SyFA distributed 
processing system. Net earnings were $3,098,000 or $1.60 per share, com­
pared to last year's $1,185 ,000 or $.70 per share. Revenues increased 42 
percent to $30,398,000 from $21,372,000. 

- - ----
New products helped Digital Equipment Corp. (Maynard, MA) increase its 
fourth quarter earnings by 60 percent over the same period last year. Net 
income in the fourth quarter was $26,814,000, compared to $17 ,420,000 
for the last quarter of Fiscal 1975. Earnings per share for the period were 
$2.11 compared to $1.46 for the comparable period a year ago. Fourth 
quarter operating revenues were $231,995,000, compared to $160,542,000 
for the same period last year. 

Four-Phase Systems, Inc. (Cupertino, CA) increased second quarter earn­
ings before an extraordinary credit to $1,011,705 or $.35 per share on 
revenues of $15,037,359. Last year's earnings were $339,319 or $.18 per 
share on revenues of $12,366,633 . 

NEW STOCK ISSUE 
Rolm Corp . in Cupertino, CA, manu­
facturer of general purpose, rugged 
computers and computer-based PBXs, 
made a first public offering of 410,336 
shares of common stock at $14 each 
on Sept. 16. The company sold 270,000 
and insiders unloaded the balance. 
Rolm will use some $680,000 to pay 
existing bank debt. Of more impor­
tance: About 800,000 shares of the 
1.3 II\illionsharesoutstanding, or nearly 
two-thirds, are eligible for immediate 
sale in the open market in accordance 
with Securities and Exchange Commis­
sion Ruling 144 that governs the sale 
of restricted stock. 

Financial highlights: Sales at $17 .5 
million in fiscal 1976, compared to $2.4 
million in fiscal 1972 ; net income at 
$1.1 million, or $0.87 a share, in fiscal 
1976, compared to $220,000 or $0.22 
a share (plus a $119 ,000 special credit 
equal to $0.12 a share) in fiscal 1972. 
Balance sheet as of Sept. 16: Current 
assets : $10 million. Current liabilities: 

$3.2 million. Long term debt: $77 ,000. 
Shareholders equity: $8.2 million. 

Rolm's first rugg·ed computers 
in tended for use in severe environ­
ments, such as military aircraft, were 
based on Data General Corp.'s Nova 
minicomputer technology and soft­
ware . Newer computers based on 
Rolm's own design employ both its 
own and Data General software. Rolm 
made the first customer installation on 
a computer-controlled PBX in April 
197 5 as a move to diversify business. 
The company had shipped 130 Rolm 
"CBXs" and 60 others were on order 
as of July 2. 

Total backlog on that date was 
$10.6 million, up from $3 .9 million a 
year earlier, and equally split between 
orders on rugged computers and the 
CBX. Approximately 53 percent of 
the computer backlog was attributed 
to two customers and approximately 
48 percent of the CBX backlog to two 
other companies who purchase the sys­
tems to resell to their own customers. 
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Slowing international calculator orders lowered Hewlett-Packard Co.'s 
(Palo Alto, CA) third quarter earnings by 9 percent, compared to a year 
ago. Sales for the third quarter ended July 31 totaled $277 ,4 77 ,000, com­
pared with $245 ,880,000 for the corresponding quarter of fiscal 1975. Net 
earnings amounted to $18,472,000, or $.65 per share, compared to 
$20,286,000, or $.73 per share during last year's third quarter. 

Dumb terminal maker Lear Siegler, Inc. (Santa Monica, CA) had the best 
quarter in the company's history. Fourth quarter sales of $192,269,000 
were up 13 percent from $170,442,000 in the same quarter a·year ago. 
Net earnings of $9,860,000 increased 43 percent from $6,898 ,000 and 
earnings per share of $.72 were up 50 percent from $.48 in the fourth 
quarter last year. 

Mohawk Data Sciences Corp. (Parsippany, NJ) had lower revenues and net 
earnings for its first quarter ended July 31, 197 6. Including gains for trans­
lation, net income for this year's quarter was $1,436,000 or $.19 per share, 
against $2,158,000, or $31 per share fu the 1975 quarter. Foreign net 
operating loss carryforwards amounted to $545 ,000 this year, compared 
with $685 ,000 for the first quarter last year. Revenues for the first quarter 
totaled $38,948,000 versus $41,732,000 last year. Chairman and President 
Ralph O'Brien attributed the loss to the effects of translation of foreign 
currency amounts into a stronger U.S. dollar, rental base reductions result­
ing from conversion sale activity last year and lower OEM sales. Sales to 
end-user customers were well ahead of the comparable period last year. 

Systems Engineering Laboratories, Inc. (Fort Lauderdale, FL) is in the 
black this year. During this year's fourth quarter, SEL had a net income of 
$403,285 or $.15 per share, which includes an extraordinary gain of 
$197,860 or $.07 per share, on revenues of $6,317 ,095 . For the compar­
able period a year ago, SEL had a net loss of $32,732 or $.0 l per share, 
which included an extraordinary gain of $135 ,871 or $.05 per share, on 
revenues of $4,224,238. The extraordinary gain in the fourth quarter of 
both years results from the utilization of net operating loss carryforwards. 

Tektronix, Inc. of Beaverton, OR increased its first quarter earnings by 46 
percent over the same period last year. Earnings per share were $.96 from 
earnings of $8,419,000, compared to last year's $.66 and $5,760,000. 
Sales in the first quarter were $89,543 ,000, up 20 percent from 
$74,858,QOO a year ago. 

MICRODATA BUYS 
INTO PRINTERS 

OEM peripheral maker Microdata Corp. 
(Irvine, CA) has agreed to buy matrix 
printer manufacturer, Applied Com­
puting Technology, Inc., also in Irvine. 
Over half of Microdata's business is in 
OEM processors, disks, tape transports 
and CRT terminals with the remainder 
in the Reality end-user systems. Applied 
Computing Technology manufactures 
a line of matrix printers operating up 
to 120 characters per second and sell­
ing for about $2500. 

MERGERS AND ACQUISITIONS 

Commodore International Ltd. (for­
merly Commodore Business Machines) 
is buying MOS Technology (Norris­
town, PA). This saves the six-year old, 
semiconductor house from impending 
disaster. MOS Technology recently lost 
a suit to Motorola with $200,000 in 
damages and had to then withdraw its 
microprocessor from the market. Sales 
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for the last fiscal year had dropped to 
$11 million from the previous year's 
$17 million. Commodore will continue 
with calculators and together the 
companies will go after the TV game 
market. 
Tymshare, Inc. (Cupertino, CA) is buy­
ing Unitax, Inc. (Anaheim , CA), a tax 
processing service. Under the agreement 
approved recently by both companies, 
Unitax shareholders will receive one 
share of Tymshare for every four shares 
of Unitax stock . 

IS THERE A MARKET 
FOR YOU IN THE 

FEDERAL GOVERNMENT? 

For more information on a 
350-page guide to the buying and 
selling of ADP equipment/services 

to the Government .. . 

see ad on page 14. 

TRI-STAR 
DISCOUNT 
STORAGE 

NEW 
low-price 

40MB, 80MB, 
and 300MB 

disk 
subsystems 

for Nova ', 
Eclipse·, 

and PDP " 
Users 

Now you can add high-capacity, 
rapid-access disk drives to your system 
without straining your budget. 

Tri-Star Computer Systems makes it 
poss ible with a new disk subsystem for 
Nova. Eclipse, and PDP-11 systems­
with capacities from 40 megabytes to 
over 1200 megabytes. 

Utilizing the highly regarded CDC 
9760 Series disk drives. the Tri-Star Disk 
Subsystem contains a power supply, 
diagnostic software. appropriate mini ­
computer interface. all necessary cables 
and mounting hardware .. . and Tri-Star's 
powerful new controll er. 

In short, everything you need to add 
high-capacity storage to your system : 
• CDC drives 
• 40, 80, and 300 MB 

disk capacity 
• 4 drives/ cont roller 

• 603MHz word 
transfer ra te 

• Plug-to-plug 
compatibi lity 

• Software driver • 30ms average 
access time 

• 8.33ms average latency 
• Service in principal 

U.S. cities 

CIRCLE NO. 12 ON INQUIRY CARD 

New Density Printers 
Cut paper costs by 40% with easy-to-read 132-
column print ing on standard 81h'' x 11 " fo rms. 
Avai lable wi th 300, 600, and 900 lpm capabilit ies, the 
printers featu re easily interchangeable print 
heads ... and Nova, Eclipse and PDP compatibili ty . 
The subsystems, built around the new CDC printer 
fam ily , provide a printing format that is easy to read. 
co nvenient to handle. simpli f ies f iling and mai ling of 
forms ... and cuts paper purchasing and storage costs 
by 40 percen t ' 
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***Tri-Stiar 
computier systiems, inc_ 
304 Harper Drive• Moorestown, NJ 08057 
609/ 234/6661 
P--•••••--••••••••••••••• 
: D Tell me more about your 40, 80, and 300MB: 
1 disk subsystems. 1 
I D I'd also like to learn about your300, 600, and I 
: 900 lpm printer subsystems. : 
1 I have the following system(s): 1 
I I 
D Nova DEcllpse D PDP D I 

Name 

Title 

Company ........ . . . . • 

Address .. 

City ................... State 

I 
I 

. 1 
I 
I 

... · I 
I 
I ... . 
I 

. ............. I 
I 

.... Zip ..... : 

I 
Phone . , I 

~--~----------...---~--~ DEC and POP are reg1ste1ed Trademarlls ot D1g11a1 Equipment Co1pora1100 
Nova and Eclipse are 1eg1ste1ed trademarks 01 Data General C0tl)Ora!10f1 
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product focu1 
BARBARA A. REYNOLDS I Associate Editor 

HEWLETT-PACKARD'S 
NEWIMAOE 

The system 1000, recently introduced by H-P, ties into the company's new lmage/1000 
data base management system. The 1000 mini system also doubles as H-P's entry in the hotly 

competitive, dedicated control market. 

The name, Image/ 1000, seemed inappropriate when Hewlett­
Packard announced a data base management system at the 
NCC in June - inappropriate because the "1000" designa­
tion did not tie into what was supposedly the host computer 
for the mini data base, the 21MX. But now, the mystery is 
cleared up . Hewlett-Packard introduced last month a disk­
based 1000 system that handles Image/1000. The system 
high point: A dramatically new, high speed processor that 
facilitates microprogramming. 

The new 1000 system is aimed at two markets. Models 
80, a desk-mounted unit, and 81 , an upright style, that 
come with the Image/1000 DBMS are geared to data proc­
essing applications. Models 30 and 31 that employ the 
standard interfaces bus co-developed by IEEE and H-P apply 
to dedicated, control-type applications. All of the units are 
priced up to 14 percent less than the disk-based 9600 mini­
computer line that the 1000 system now replaces, though 
H-P will continue to market the memory-based 9600s as 
satellites in 1000 system installations. 

HIGH POINT 

H-P plans to market the new 2 lMX-E processor on an OEM 
basis as well. It contains a cornucopia of features. The16-
bit processor executes instructions at a rate 60 to 100 per­
cent faster than does the 21MX-M processor. An add 
instruction on the M series, for example, takes 1.9 micro­
seconds to execute, compared to 1.12 microseconds on the 
E series. And the E processor whips through floating point 
operations 250 percent faster. 

Within H-P's fast processor is an intelligent MSI/SSI con­
trol processor that manages the primary registers, arithme­
tic logic unit, MOS main memory, and the 1/0 structure. 
The control unit can also vary the microcycle timing. In­
stead of setting the timing for the slowest instruction time, 
as other processors do, the 2 lMX-E control processor sets 
the timing for the best case - 175 nsec - and then, when 
necessary, lengthens the window setting to 280 nsec. This 
technique has another advantage : The processor can be 
interfaced to higher-speed memories other than the 550-
nsec 4K RAM that H-P now incorporates into the machine. 

EASY MICROPROGRAMMING 

The machine speeds up processing in other ways, too. The 
control processor, having a 24-bit word length, is easier to 
microprogram than any other mini now offered, so a DP user 
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MICROPROGRAMMING TOOLS. Users program the writable con­
trol store on H·P's 2645A terminal. Each 1 K WCS board plugs into 
one slot on the system backplane. 

can quickly microprogram a software sort routine or a con­
trol user can handily microprogram any number of math 
routines. Only two other minicomputers , the Varian V 70 
series and the Data General Eclipse, have a microprogram­
mable control store. But both use a longer word length -
56 bits for the Eclipse, 64 bits for the V 70. 

H-P's control store is also larger than competitive systems. 
The H-P machine has 8.SK words, compared to 256 for the 
Eclipse and 1536 for the V 70, and of that, the user can 

~ ....# () / 
User-defined management information keys on the lmage/1000 data 
base systems enable users to load or compile a program, query the 
data base, or monitor the status of multiple tasks. 
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We started working on 
disc packs 75 years before 
they invented the computer. 
But then we've always been 
slightly ahead of our time. 

Nashua has been developing and refin­
ing the technology behind magnetic media 
since the turn of the century (through our 

4472 

pioneering work with ultra-fine particles, and 
making them behave on various surfaces) . 
This longtime technological capability now 
enables Nashua to follow closely behind 

4473 

.:-----__ drive manufacturers, to offer drive users an 
t '!"- ~ independent alternate source of 

supplies right from the start. 
Our extensive experience and 

expertise also allows Nashua to 
provide the fu ll range of products 
within a particular drive's configura­
tion requirements (as, for example, 
our fast turnaround on the family of 
disc packs for the latest CDC series 

drives) . And our capabilities keep 
us on top of the market supplying a com­
plete selection of dependable magnetic 
media for all current configurations speci­
fied by drive manufacturers. 

But Nashua even goes beyond that. 
We offer a planned program specifically 
designed to service the needs of both 
O.E.M.'s and systems houses. That means 
Nashua is geared to working with you 
during the design stage of any new mem­
ory modules to fit your own special 
requirements. 

You 'll find that Nashua computer prod­
ucts meet or exceed all specifications in all 
instances. They come to you complete, 
with all factory-recorded servo information. 

By going way back, we stay way ahead. 

NASHUA 
CORPORATION 
Nashua. New Hampsh ire 03060 
O.E.M. Sales Offices: 
Nashua, NH-(603) 880-2769 
Oakland, CA-(415) 655-9361 

These Nashua Disc Packs are compatible with CDC Storage Modules 9876 (40 MB), 9877 (80 MB), 9883-91 (150 MB), 9883-91 (300 MB) 
and Ampex Storage Modules DM-940 (40 MB), DM-980 (80 MB), DM-9100 (100 MB), DM-9200 (200 MB), DM-9300 (300 MB). 

CIRCLE NO. 17 ON INQUIRY CARD 
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A 12-page reprint collects and updates the 
series of five articles on IBM's Synchronous 
Data Link Control (SDLC) line protocol 
which appeared in MODERN DATA between 
February and September, 1975. Not included 
in the published series but contained in the re­
print are several pages on the derivations of 
the equations used in the articles. Taken to­
gether, the series provides a comprehensive, 
independent explanation and appraisal of this 
most important line protocol, written in the 
working language of computer-communica­
tions users. SDLC subjects covered include: 

1. General Concepts and Structure 
2. The Control Field 
3. Supervisory and Non-Sequenced 

Control Field Formats 
4. Throughput Calculations 
5. An Analysis of Response Time 

Performance 
6. Derivations of Equations Used. 

PRICE - $2.95 
Use handy coupon below - only pre-paid 

orders accepted. 

r---------------~~;~;--1 
ORDERS ONLY 

MINI-MICRO SYSTEMS REPRINT DEPT. 
5 Kane Industrial Drive 
Hudson, MA 01749 

Enclosed is my check for __ for _ _ copy(ies) of 
"Understanding SDLC" at $2.95 per copy. 

Send reprint to : 
Name _ ________________ ~ 

Company _ _______________ ~ 

Address ___ ~--------------

City _ _ ________________ _ 

State __________________ _ 

----------------------~ 
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alter 3K of that large memory store online. In one moment, 
a sort microprogram can reside in control store, and in the 
next instant , a trig routine can occupy that space. 

H-P has made microprogramming "friendlier" in other 
ways, too, adds H-P 1000 product manager, Peter Palm. 
The system offers as options, a complete microprogramming 
software package that contains a microassembler, micro­
codebug editor, utility for loading microcode, writable con­
trol store driver, and PROM tape generator. Users can do 
the programming on a terminal in the background mode of 

DO IT YOURSELF MICROPROGRAMMING 

On the H-P 1000 system, users can speed up process­
ing time by microprogramming fequently used soft­
ware routines, such as a data base sort function or a 
trig function. Here's how: 

1. Identify the slow parts of the program. The 
H-P 1000 has an activity profile generator that creates 
a histogram online to show all CPU activity. With it, 
users can decide which areas of the program should 
be microprogrammed. 

2. Determine the entry point (address) for the 
control memory module to be used. 

3. Write the microprogram in symbolic code. 
4. Load the microassembler into main memory. 

The microassembler translates the user's symbolic 
code into micro object code, generating the source 
program with a listing and object file. 

5. Load the cross reference generator. This pre­
pares tables, labels, and cross references for easier 
program debugging. 

6. Load the object code from disk into writable 
control store using the Microdebug Editor or the WCS 
Load Utlity. 

7. Debug the program with the Microdebug Editor. 
Users can take advantage of the breakpoints in the de­
b.Jgger or they can enter their own online from a ter­
minal. H-P's debuggger is symbolic so users can ex­
amine and change control storage microcode in 
symbolic form (e.g., READ PASSA S1) rather than 
in octal form as with other debuggers. 

Users needing permanent microcode can punch 
PROM "burn" tapes with the H-P 1000 PROM tape 
generator. Usually, the production "burn" tape will 
be transferred from disk to the 1000 minicartridge 
and then converted to paper tape at the local H-P 
field office. With the paper tape, a PROM burning 
vendor can create the PROM part. 

the operating software and not interfere with other pro­
grams that are also running. As a result of all this, Palm says, 
"A user that has a little more knowledge than assembly 
language can microprogram. It no longer takes a computer 
designer engineer to microprogram." Adds Palm, "A user 
need only be familiar with the unit's 211 microinstructions, 
12 general purpose scratchpad n:gisters, and three levels of 
nested subroutines. 

The E processor has still other nice points: a time base 
generator, two direct-to-memory ports that can handle any 
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COBOL with ISAM If you 've got the business application, 
Interdata's got the COBOL Right now. 
In stock. Field proven. 

MINI-MICRO SYSTEMS I November 1976 

We've packaged our ANSI X3.23-1974 
COBOL/32 with ISAM-an enhanced 
file management system which works 
with COBOL for a wide range of com­
mercial data base applications. 

The rich array of ISAM (Indexed 
Sequential Access Method) utilities pro­
vide for the allocation and dedication of 
up to 32 contiguous files on each of 32 
different disc volumes. COBOL acts as 
the data description and manipulation 
language. And maximizes transportabil­
ity while providing interprogram com­
munication with FORTRAN, CAL assem­
bler and other COBOL programs. 

Interdata COBOL/32 with ISAM has 
been working for more than a year at a 
variety of sites. Such as one of the larg­
est banks in the U.S. A major retail chain. 
A large hospital group. 

For your business application needs, 
run our COBOL/ 32 with ISAM. Write or 
call for documentation .. . or immediate 
delivery. Our toll-free number is: (800) 
821-7700 Ext 331. In Missouri , call (800) 
892-7655 Ext. 331 . 

l:tw-"I9E:R,::K>.A..."I9~ 
Interdata, Inc. 
Subsidiary of PERKIN-ELMER 
Oceanport, N.J . 07757 
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Model 30 

H-P 1000 BASIC SYSTEMS 

31 80 81 

Cabinet Desk Upright 

CPU 21MX-E 21MX-E 

Memory 64KB 64KB 
(320KB) (608KB) 

Disk 14.7MB 4.9MB 
(117.9MB) (117.9MB) 

Console 2645A display 2645A display 

Other 
Peripherals 

Operating RTE II RTE II 
System (RTE Ill) (RTE Ill) 

Price $37,500 $33,500 

Options in parenthesis 

peripheral, memory protect, dynamic mapping, power fail 
recovery, and ROM load~rs for CRT and disk. 
· As operating software - ori · the System -1000, ·H~f>· bor­

rowed the multiprogramming RTE II and RTE III from its 
M series line. Both allow online system generation and on­
line program development using Fortran II or IV, Algol, 

24 

THE EQUIPMENT LEASING MARKET 
Leasing was a $20 billion a year business in 1974175 and 
the total U. S. inventory of leased equipment is now over 
$75 billion. Leasing will continue to grow because of the 
shortage of capital, and by 1980 some $150 billion in 
assets will be under lease. 

Frost & Sullivan has completed a 180-page report analyz­
ing and forecasting through 1985 the market for leasing in 
24 industry applications. The results of a mail survey of 
both users and suppliers are presented. A forecast is made 
of v~rious markets and the expected penetration of leasing 
during the next ten years. The leading leasing companies 
in each market segment are identified and an overall 
assessment is made of the industry structure. Accounting 
changes which affect the market are considered. Possible 
new market opportunities are identified. Industrial markets 
analyzed include: 

COMPUTER EQUIPMENT 

OFFICE EQUIPMENT AND RETAIL 
STORE FIXTURES 

GENERAL PURPOSE MACHINE TOOLS 

SPECIAL INDUSTRY EQUIPMENT 

MATERIALS-HANDLING AND ECOLOGY 
EQUIPMENT 

INSTRUMENTS FOR MEASUREMENT, 
ANALYSIS AND CONTROL 

MEDICAL AND DENTAL INSTRUMENTS AND 
EQUIPMENT 

COMMUNICATIONS AND ELECTRONICS 

Price $600. Send your check or we will bill you. For free 
descriptive literature plus a detailed table of contents 
contact: 

Iii FROST &.SULLIVAN, INC. 

!!I 106 Fulton Street 
New York, New York 10038 
(212) 233-1080 

Desk Upright 

21MX-E 21MX-E 

128KB 128KB 
(320KB) (6QBKB) 

14.7MB 14.7MB 
(117.9MB) (117.9MB) 

2645A display 2645A display 

200-lpm printer 200-lpm printer 
(up to 1250 /pm) (up to 1250 /pm) 

1600-bpi tape drive 1600-bpi tape drive 
(BOO bpi) (BOO bpi) 

RTE Ill RTE Ill 
+ + 

lmage/1000 lmage/1000 

$62,600 $63,600 

Assembly or multiuser Basic. RTE II has a foreground and a 
background mode; RTE III has dynamic mapping of up to 
64 partitions of disk resident programs. 

The 1000 also incorporates new peripheral hardware, in­
cluding the 2645A CRT and 12962 disk cartridge subsys­
tem that H-P recently introduced. The CRT, now standard 
on all systems, uses a dual mini cartridge tape. The cartridge 
subsystem uses a microprocessor-based control unit and' 
incorporates a two-sided cartridge whose capacity ranges 
from 14.7 to 117.9 megabytes. The upright model 31 uses 
the 12960A cartridge drive as the standard, and it has 4.9 
to 19.6 megabytes of storage. 

INDUSTRY USES 

At a cost between $30,000 and $40,000, models 30 and 31 
will appeal to the automated test/measurement and process 
control market. With the optional H-P interface bus, users 
can add over 100 ihstruments, such as counters, digital 
multlmeters, printers and scanners. Add another $30,000 
to get a model 80 or 81, and a user can move into data 
processing, especially data base management. The Image/ 
1000 data base that has a 32K memory requirement is 
claimed to be more compact than any other, and the 
natural-language Query access language makes it easy for 
nonprogrammers to use the system. Programmers can set up 
the data base with the definition, utility and management 
subsystems , and an unsophisticated terminal user can 
access it or format reports interactively with English-like 
Query . (See "Mini's Impact on DBMS," page 26.) 

H-P believes that the System 1000 will open new markets 
in minicomputer data base management and dedicated appli­
cations. H-P's 2000 systems , intended for multiterminal 
remote job entry, will also eventually incorporate the new 
processor. And the Cobol-oriented 3000 Series II system 
that contains its own new processor will remain in small 
business . To attract OEMs, H-P will offer 30 percent price 
reductions to give both DEC 11/34-based systems and Data 
General Nova 3/D systems a run for their money. • 

For More Information Circle No. 40 on Inquiry Card 
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If you're designing a system to run NonStopM-

stop! 
Don't Tie Your Terminals To A Single Processor 
System-Give Your Customers Tandem 
NonStoprM Performance! 

The Tandem 16 is a true multiple processor system 
that won't shut down with component failure. Any 
failure that occurs can be repaired without shutting 
down the system; and, a failure in one module will not 
contaminate data in another module or cause 
deterioration in the data base. 

The diagram illustrates Tandem modularity and how 
multiple processors can be added to increase 
capacity as needs grow. Existing hardware and 
software are retained, and additional processors can 
be added without interrupting system operation! 

Banks, distributors, credit card processors, 
transportation companies-anyone needing 
uninterrupted on-line transaction processing will 
be delighted with the Tandem 16 Nonstop system 
performance and economy. Someday, all on-line 
transaction processing will be handled by multiple 
processor systems that won't shut down! Someday is 
today! Tandem is doing it right now, with multiple 
processor systems starting under $80,000. 
Tandem Computers, Inc., 20605 Valley Green Drive, 
Cupertino, Ca 96014, or Tandem Computers, Inc., 
GmBH Bernerstrasse 50A Frankfurt 56, Germany. 

Call Sam Wiegand, VP Marketing, at 800-538-9360 
for more information about the computer that 
won't shut down! 
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the mini's impact on 
database 

management systetns 
FRED M. GIBBONS I Hewlett-Packard Co. 

DBMS, once applicable orily to $1 million mainframes, can now be employed on a minicomputer 
to reduce the cost of developing computer programs, manipulate a data file, 

and simplify the computer's use by non-data processing experts. Here is what DBMS is all about. 

Even though data base management systems have been used 
on large mainframe computers since the late 1960s, most 
computer appliers do not yet fully recognize its inherent 
power to reduce the cost of developing computer programs, 
manipulate a data file, and simplify the use of a computer 
by managers and other non-data processing experts. Despite 
such advantages, less than five percent of all systems installed 
today employ a DBMS. 

Computer professionals have traditionally shunned the 
technique because even they did not understand it. And 
they did not want to take the time to do so, since they 
viewed DBMS as a high overhead software that would over­
load an already busy computer system. They were also 
turned off by the high cost of DBMS, whose price started 
at $30,000, and which was suitable for use only on big $1 
million computer mainframes. 

NO LONGER VALID 

Such limitations, however, no longer hold, and DBMS 
has become an industry buzz word that is as rich with mean­
ing as those other hot expressions - "distributed processing" 
and "structured programming." The advent of cheap, high 
density disks that can be married to cheap powerful mini­
computers has dramatically cut the cost of a DBMS that, in 
essence, is a high level, compiler-like language used to 
describe the location, content, relationship", and security of 
data stored in a collection of files, thus allowing for the ran­
dom manipulation of records. A computer applier can now 
buy a stand-alone, interactive system that includes both 
hardware and software for $100,000. Moreover, discounts 
on purchases in OEM quantities can cut the cost another 
30 percent as well. 

At these prices a user can afford to dedicate a DBMS to 
a particular task , and thus any online data base search need 
not threaten the throughput for other jobs run on a main­
frame CPU. A carefully planned DBMS can also produce 
unexpected side benefits. For one, a DBMS-oriented system 
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FRED M. GIBBONS, who holds an M.8.A. 
from Harvard University and an M.S. degree 
in computer science from the University of 
Michigan, is product manager for data base 
management and distributed systems in 
Hewlett-Packard's Minicomputer Division. 

takes less time and effort to program than does a conven­
tional file management system. Data conversion to a DBMS 
format is relatively straightforward. In addition, it takes 
comparatively little ongoing programming effort to main­
tain application software on an operational system. Finally, 
when a data base is altered, the query language can serve as 
a fine testing tool to verify quickly that the changes are 
correct. 

CURRENT USES 
Current users of a dedicated, minicomputer-based DBMS 
include manufacturing companies, research facilities, and 
service companies - typically, organizations employing be­
tween 20 and 200 employees, having several hundred cus­
tomers, and with annual sales ranging between $5 million 
and $35 million. The motivation for wanting ~apid random 
access to masses of data may result from a compelling need 
to improve customer service, reduce inventories, or make 
quick management decisions in a volatile marketplace. 
Typical applications follow. 

Manufacturing 
Production Control 
Order Processing 
Inventory Control 
Shop Loading 
Tooling and Routing 
Vehicle Scheduling 

Medical 

Medical Histories 

Financial and Administrative 
Accounts Receivable and Payable 
Budgeting 
Sales Status 
Personnel (Employees) 
Customer Information Files 
Credit Verification 

Automatic Testing 

Quality Control 
Pharmacy Prescription Files Test Measurements 

As a result of the emerging interest, minicomputer man­
ufacturers are beginning to make available DBMS software 
packages, either by developing their own or by acquiring 
packages supplied by an independent software house. The 
following chart lists such offerings: 

DBMS Software 

Total* 
Total* 
Total* 
Total* 
Reality 
lmage/1000 
lmage/3000 

Manufacturer 

Digital Equipment Corp . 
Harris 

Modcomp 
Varian 

Microdata 
Hewlett-Packard 
Hewlett-Packard 

Typical 
Host Computer 

PDP-11/45 
Model 100 

Modcomp IV 
V71 

Model 160 
HP1000 
HP3000 

(*TOTAL .is a DBMS package developed by Cincom Corp.) 
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DDC offers proven Data General 
Compatibility I 

Transparency . 

... ..,._ .. 
/tr!\ •.. - . • ... . 
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DOC has been providing D.G . 4019 / NOVADISC 
replacements for several years, with 
field-proven transparency to Data General 
ROOS, all revisions. You've always had 
a place to turn to for bigger, better 
and faster discs ... now, more than ever, 
DOC can supply your needs. 

FEATURES: 
• Immediate availability 
• Capacity 1-16 Megabytes (limited by ROOS) 
• High reliability 
• Controller plugs into one CPU slot 
• Ruggedized (sealed construction) 
• Field expandable 
• Worldwide field service 
• On site warranty service 

Take advantage of these features and join 
the hundreds of satisfied DOC customers. 
Call today for special discount offer or return 
the coupon . 

Digital Development 
Corporation 

M-----~ 

1~mlll!1D1 
I Please send more information and specs. I 
I COMPANY I 

NAME _ _ _________ _ 

I TITLE I 
I ADDRESS I 

I PHONE ----~ 
Digital Development Corporation 
8615 Balboa Avenue, San Diego , CA 92123 
714-278-9920 I TELEX 695430 

European Sales Office 
92 The Center, Feltham , Middlesex, England 
01 -890-2678 I TELEX 935187 

CIRCLE NO. 22 ON INQUIRY CARD 
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A data base management system is especially useful 
when a file is likely to be manipulated in ways that cannot 
be foreseen at the time when a data base is created . It en­
ables a user to take a mass of data at a later date and to 
retrieve elements in an organized fashion and arranged in a 
structured format. A word of caution: A computer applier 
must take great care and spend lots of time on what should 
go into the data base, and how it should be organized to get 
such benefits. 

BIG GAINS 

The gains, though, can make this effort worthwhile. A 
San Francisco manufacturer, for example, is successfully 
marketing a turnkey materials planning system based on a 
minicomputer and DBMS. The company uses the data defi­
nition facility of the DBMS, called a "schema compiler," to 
customize a customer's data base and applications programs. 

WHAT IS A DBMS? 

A data base management system (DBMS) is a soft­
ware package designed to operate interactively upon a 
collection of computer-stored files , or what is called a 
data base. Its primary operations are to count data 
base records that have in common whatever character­
istics may be specified by a user and tQ retrieve those 
records for further processing and display. A typical 
DBMS includes a: 

• Schema - a high level, compiler-like language 
that can be used to describe the location, contents, 
relationships, and security level of data that are stored. 
in a data base. 

• Data Manipulation Subroutines - callable from 
high level languages such as Cobol or Fortran, that are 
used to manipulate and extract data from the data 
base. 

• Query Language - an English-like language, 
incorporated into some DBMS, that acts as an 
impromptu report generator. 

• Utility Programs - off-line routines that are 
used to load the data base on to disk from other media 
and to duplicate the data base as a backup. 

Because it can do this each time without extensive repro­
gramming, the company can sell the system at a competitive 
price and make a profit, too. The schema, indeed, is key to 
the DBMS technique. (Fig. 1.) 

In another case, the Manpower Administration in Denver, 
CO, uses a minicomputer-based DBMS to retrieve employ­
ment information. The system proves especially useful on 
answering one-of-a-kind questions, such as: "How many 
females that are registered as unemployed with the agency 
are heads of households and have two dependents?" Such 
one-shot queries used to take days, or even weeks, to an­
swer, but now administration personnel simply access the 
data base by means of simple English-like commands on a 
terminal, and the information is spewed out in seconds. 
(Fig. 2.) 

Besides such efficiency gains, the Colorado state ·agency 
also achieves cost reductions - a nice fringe benefit to have 
in these times of tight municipal budgets. The agency, by 
switching to DBMS, cut its programming load by more than 
50 percent. Under the previous computer system, special 
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FIG.1 
THE SCHEMA: KEY TO DEFINING 

DATA BASE STRUCTURE 

The best way to show how a schema defines a data base struc­
ture is by a case example - a materials requirements planning 
system, in this case. Suppose a manufacturer wants to monitor 
the quality of parts received from suppliers. For each incoming 
shipment, a file is kept on the supplier (vendr), part descrip­
tion (prodt), applicable project (prjct). and the percent defects 
that eventually show up (yield). A master ·list of suppliers is 
also set up. The manufacturer can then query the data base on: 
What is the origin of a given part? Or, which vendors tend to 
supply high quality parts? low quality parts? And so on. 

The data base is organized as follows: 

MASTER 
SUPPLIER 
LIST 

LINKED BY 
VENDOR 
NAME 

(PRODTI (PRJCT) (YIELD) 
9B BEARINGS 12 

WASHERS 14 99 

DETAILS 
OF EACH 
SHIPMENT 
RECEIVED 

JONES RIVETS 17 

BROWN END CAPS 17 

A schema that describes this data base is listed below, 
using the schema language of Hewlett-Packard's Image 1000 
DBMS. 

001 Begin Data Base MRP, (names the data base and 
Security Code = 379951 assigns a security code) 

002 Levels: (passwords that define the 
003 Clerk read/write access associated 
004 Supervisor with data items stored in 

the data base) 

005 Data Items: 
006 VEN DR, A10, (This is a list of data items 

(Supervisor, Supervisor) used in the data based fol-
007 PRODT, A10, lowed by data type (A= 

(Supervisor, Supervisor) ASCII, !=Integer), FIELD 
008 . PRJCT, 11, (Clerk or LENGTH, READ SEGUR-

Supervisor, Supervisor) ITV PASSWORD, AND 
009 YIELD, 11, (Clerk or WRITE SECURITY PASS-

Supervisor, Supervisor) WORD) 

010 Data Sets: (associates data items with 
specific lists) 

011 NAME : Master Supplier (master list of suppliers) 
List 

012 ITEMS: VENDR (vendr represents the sup-
plier name) 

013 CAPACITY: 100 (maximum number of 
records in th is I ist) 

014 NAME: Shipment List (detailed list of shipments 
received from each supplier) 

015 ITEMS: VEN DR (items that make up a 
016 PRODT record in the shipment list) 
017 PRJCT 
018 YIELD 
019 CAPACITY: 100 (capacity of the list) 

020 END 

.. 
~ 
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requests for information had to be specially programmed, 
and this entailed use of two programmers. Now, with 
DBMS, only one programmer need be on hand. 

DBMS is valuable in other ways too. The technique re­
quires fewer programming steps than does a traditional file 
management system, for example. With DBMS, it is not 
necessary to build file main tenance utilities or to write algo­
rithms to search through the interrelated records. (Fig. 3.) 

In this fashion, a Portland, OR, software firm achieved 
big savings on software development when building a mini­
based DBMS to help an eyeglass manufacturer control finan­
cial losses caused by improperly filled prescriptions. The 

FIG. 2 
AN IMPROMPTU QUERY SCENARIO 

RUN, QUERY (initiates execution 
* of the Inquiry Ian-

guage processor) 

NEXT? (Inquiry processor 
prompt) 

DATA-BASE= MANPOWER (defines data base to 
* inquiry) 

SECURITY CODE= 7xP309 (user defined pass-·--- word) 

NEXT? 

FIND SEX IS "F" AND STATUS (actual inquiry 
*IS "HEAD OF HOUSEHOLD" request 
AND DEPENDENTS IS "2" END; 

1 ENTRY QUALIFIED (onlyoneentry in the 
data base satisfies the 
inquiry conditions) 

REPORT ALL (user requests a re-
* port of the one entry 

that satisfied the in-
quiry conditions) 

NAME: Dale Fischer 
SEX: F 
STATUS: Head of Household 
DEPENDENTS: 2 
ADDRESS: Poplar St., Denver, Colorado 
TELE. NO.: 303-963-1986 

NEXT? (additional inquiries 
could be made at this 
point) 

*Underlining indicates dialogue entered by the user 

data base is on frame style and size, lens magnification 
power, distance between pupils, lens tints, and other inven­
tory and order information. A Fortran application program 
issues DBMS subroutine calls to retrieve each order from 
the data base ; the ordered items are then exploded into 
material lists. (Fig. 4.) 

Next , the system searches the inventory data base, again 
using DBMS subroutine calls, to make certain that all re­
quired parts are in stock. It then uses the information 
to print a work order and reduce the inventory record. On 
those parts that are not available , the system prints a 
production order ticket and also issues a delay notice that is 
sent to the prescribing doctor. 
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FIG. 3 
TWO WA VS TO IMPLEMENT 

A MANAGEMENT INFORMATION SYSTEM 
FILE MA NAGEMENT 

(5STEPS) 

DIAGRAM 
INFORMATION ORGAN IZATION 

WRITE FI LE & RECORD 
MANIPULATION UTILITY PROGRAMS 

(E LIMINATED WITH DBMS) 
SUBROUTINES 

'-r---~ ~---.--

DEBUG AND INSTA LL 

DATA BASE MANAGEMENT 
(3STEPS) 

This particular application points up the power of a 
DBMS. If the software were not available, any attempt at 
a similar data manipulation would have to be run in batch 
mode and not in the interactive one that DBMS permits. 
Thus, DBMS may be viewed not only as a vehicle to retrieve 
random information in real-time, but also as a design and 
development tool that an astute user can employ to save 
significant amounts of programming effort and money. 

FIG. 4 
TYPICAL DATA BASE MANAGEMENT 

DATA MANIPULATION SUBROUTINES* 
The DBMS subroutines are designed to access and manipu late 
data stored in a data base. The locat ion of data is known 
through the struct ure of the data base (the schema) . These 
subrouti nes which are ca llable from application prog rams 
writte n in Fortran, Basic, Cobol, or RPG , perform such fu nc­
tions as: Opening t he data base for access; closing after usage ; 
read ing; writing; updating; adding; or de leting data. Several 
examples follow : 

DBOPN (Data Base Open). Prepares a data base for subse­
quent accesses by the other DBM S subroutines. This con sists 
of defi ning the subset of the data base a particu lar user can 
gain access to. 
DBCLS (Data Base Close). 

DBGET (Data Base Read). Accesses data from a data base in 
a sequential, di rect (o r random ), chai n, or keyed read fash ion . 

DBUPD (Data Base Update). Modifies existing data in a data 
base. 

DBPUT (Data Base Put) . Adds new data to a data base. 

DBI NF (Data Base Information). Returns information about 
the data-base structure . The information can be the type and 
length of data items, the re lationships between data, etc. 
DBLCK (Data Base Lock) . Gives the use r temporary excl usive 
use of the data base to add, de lete or update entries. 
DBUNL (Data Base Unlock). Re linquishes exclusive user con­
trol and restores the data base to full use by others. 
DBFND (Data Base Find) . Locates the head of a chain usi ng 
a mathematical transformation (randomizing) on a key value. 
This is done in order to perform subsequent chained reads 
via DBGET. 

*Taken from Hewlett-Packard's Image 1000 DBMS. 
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GOVERNMENT SALES CONSULTANTS, INC. is pleased to announce the 
expanded availability of their successful seminar designed for all people 
engaged in either buying or selling ADP equipment and related software, main­
tenance and consulting services in the Federal Government. 

This course is available monthly in the Washington, D.C. area for a fee of 
$350 (Cancellations less than a week prior to class are subject to a $25 cancel­
lation fee.) including extensive handout documentation. Quantity discounts 
are available. Total attendance for the course has now topped 500 people 
from over 20 agencies of the government and over 50 companies. An abbre­
viated outline is shown below. 

I. 
II. 
Ill. 
IV. 
II. 
VI. 
VII. 
VIII. 
IX. 
x. 

General Federal Market Overview 
Role of the General Services Administration 
General Contracting Factors 
ADP Procurement in Other Federal Agencies 
Pricing and Bidding Strategies 
Proposal Evaluation and Contract Award 
Relationships Between Different ADP Functions 
Government Funding of ADP 
Policy Issues 
Summary and Workshop 

THE NEXT COURSES WILL BE HELD AS FOLLOWS: 
Dec 13-15 Jan 10-12 Feb 14-16 March 14-16 April 11-13 May 9-11 
Mail the coupon below for the full outline, hotel information, dates and quantity discount schedule. 

r-------------------------------------------------------------------------------------------------------1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

GOVE RNM ENT SALES CONSULTANTS, INC. 
Suite 205 
7023 Little River Turnpike 
Annandale, VA 22003 

Name 

Agency /Company 

Address 

City, State, Zip 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
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getting the 
mostoutofa 

performance analysis 
DR. BORIS BEIZER I Data Systems Analysts, Inc . 

The trade-off between processing load vs. processing delay, though often ignored, 
is key to determining how many functions a microprocessor should handle. The article discusses 

when such a performance analysis should be applied. And a follow-up article 
in another issue will tell how to conduct one. 

The microcomputer is emerging as just another machine 
component, albeit a complicated one that is unique in one 
critical way: It is programmable, anc\ so a systems designer 
can conceivably load any number of operating functions 
onto it. In practice, however, the designer faces one of his 
most difficult tasks in determining just how many functions 
should be loaded onto a microprocessor and which specific 
ones. For example, should a given function, such as the poll­
ing of data logger sense points, be implemented as software? 
Or would it be more desirable to develop a special logic box? 
Or should an additional microprocessor be added to handle 
this and other functions? The key to such decision-making 
is to analyze the relationship between each additional func­
tion loaded onto the microcomputer and the incremental 
processing delay caused by the added burden. 

FAILURE TO SPECIFY 

Systems specifiers, however, frequently fail to note proc­
essing delay times as a performance criterion. A typical 
specification usually only requires that an item of equip­
ment process "N-transactions a second." But this is only 
half a specification because a complete one would read "N­
transactions a second with a delay not to exceed T-milli­
seconds." Ironically, the same engineer would never specify 
a resistance value without a corresponding value in watts or 
specify capacitance without a voltage. 

In the design of a telephone PBX, for example, the sys­
tems engineers derived a big payoff through a constant 
analysis of processing load versus processing delay. The 
designers wanted to use an existing microprocessor in lieu 
of a logic box to synchronize the turning on and the shutting 
off of the bell relay. This would eliminate a relay, costing 
several dollars, on each of the 100 lines in the system to re­
sult in significant savings. The added function, however, 

DR. BORIS BEIZER, director of research 
and development at Data Systems Analysts, 
Inc., in Pennsauken, NJ, specializes in the 
design of computer communications sys­
tems. He holds a Ph.D. degree from the 
Moore School of Electrical Engineering at 
the University of Pennsylvania. 
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noticeably increased the load on the microprocessor. So a 
performance analysis was conducted to make certain that 
the computer would not become saturated leading to exces­
sive processing delays, and ultimately, a relay or power 
supply failure. Such continuing monitoring of the CPU 
performance as additional functions were added enabled 
the designers to make effective hardware/software trade-offs. 

WHAT IS AN ACCEPTABLE DELAY? 

Just what constitutes an acceptable processing delay de­
pends on the application. In keyboard terminals, for 
example, the need for human interaction becomes a limit­
ing factor. An operator, keying in data, will not be aware 
of any delay of up to 50 milliseconds caused by the time 
that the electronics takes to respond to the key strokes. 
An operator finds the same terminal slow and non-respon­
sive when this kind of delay exceeds 200 milliseconds. Some 
PBX functions require that the delay not exceed 5 milli­
seconds, as in the capture of dial digits. On the other hand, 
the same PBX can get by with a delay of up to 500 milli­
seconds when generating a dial tone. 

The theory behind obtaining processing delay times is 
rather elementary; it is related to performance measures 
that are based on percent of utilization. If the capacity 
of a computer is M instructions per second, but it will be 
called upon to execute only N instructions per second, the 
percent utilization is N/M. This simplistic analysis suggests 
that a system design is adequate as long as the utlization 
factor is under 100 percent, though a designer will cut the 
capacity utilization to perhaps 80 percent as a safety factor. 

The popularity of the approach is unfortunate because 
such an analysis is incomplete. It does not answer the ques­
tion: What will happen when the system becomes 100 per­
cent committed? In this case, the system breaks down. It 
does not work at all. In computer terms, the transactions to 
be processed suffer an infinite delay, and as a solution, the 
system requires an infinite amount of memory to store the 
transaction, or alternatively, it rejects the workload. 

Such a breakdown becomes apparent in an equation that 
gives the relationship between processing delay (d), the utili­
zation factor (r), and the time required to process a single 
transaction (t). The processing delay is then approximately 
given by: d ~ t 7 1 - r. 

As shown ln Fig. 1, the equation makes it apparent that 
at zero utilization, the delay is simply equal to the time re-
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quired to process one transaction. At 50 percent utilization, 
the delay doubles ; at 80 percent the delay goes up five 

· times. All systems behave according to this asymptotic ex­
pression, though a real operating system is actually more 
complex. Nonetheless, the asymptotic vertical line shows 

600 

100 

j Saturation 
Load 

0 1 2 3 4 5 
. TrMtlletion Load (Units per Second) 

Fig. 1. Typical Processing Delay Vs. Transaction Load Curve 

the load at which a system becomes saturated, and this 
should be the cornerstone in a performance analysis. 
Certain data must be collected and deduced to perform 
such an analysis. But the information is usually very difficult 
to obtain, and gathering it can dominate a design effort. 
This means that a systems designer must tackle a prerequisite 
question: Is such a performance analysis worthwhile in the 
first place? And the answer here is tied to the anticipated 
cost of the system and to the size of the prdouction run. 
For low cost, one-of-a-kind systems, it rarely pays to 
agonize over the microprocessor selection to seek the lowest 
cost. Instead, an engineer should simply overbuy. 

WHEN TO CONDUCT AN ANALYSIS 

Systems that will have mass production runs and that 
will sell at a low price make up the opposite end of the spec­
trum. Here, an engineer would want to spend considerable 
effort on the performance analysis. B(tween the two 
extremes, it takes judgment on how to proceed. In any case, 
the principle on when to carry out a performance analysis 
is illustrated in the table below: 

Software Development Cost 
Analysis Cost 
System (less software) Developments 

TOTAL 
Production Run 
Amortized Analysis Cost 
Computer X 
Computer Y 
Computer Z 

Instrumentation Telephone 
Package PBX 

SYSTEM A SYSTEM B 

$100,000 $100,000 
$ 10,000 $ 10,000 
$200,000 $200,000 

$310,000 $310,000 
2 200 

$ 5,000 $ 50 
$ 3,000 $ 3,000 
$ 6,000 $ 6,000 
$ 3, 100 $ 3, 1 DO 

The table, which is a composite of actual design exper­
iences, compares two systems. System A (instrumentation 
package) has an expected production run of two units, and 
System B (telephone PBX) has an expected run of 200 
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units. The table clearly Shows that on System A, a $10,000 
cost analysis is not warranted to conclude that computer X 
is the best buy . The cost of the analysis amortized over the 
two units, plus the cost of the cheaper computer, is still 
more expensive than a decision to go with the most expen­
sive $6000 computer in the first place. On the other hand, 
the table shows that the telephone PBX does merit a 
$10,000 cost analysis. In this case, the cost amortized over 
200 units comes out to $50 a system, and this compares to 
a $100 saving that an analysis would produce by showing 
that computer X at $3000 will do the job in lieu of com­
puter Z at $3100 a piece. 

WHAT IT COSTS 

Indeed, the cost of an analysis becomes a factor when 
selecting a microcomputer precisely because the devices 
are inexpensive. The expense, in turn, is related to software 
development cost because the number of functions coded 
on a microprocessor largely determines the programming 
costs. As a rule of thumb , a performance analysis comes to 
10 percent that of software development costs. And when 
more than two microprocessors need to be evaulated, each 
additional analysis adds another 2 or 3 percent to the cost. 

Most of the cost in a performance analysis results from 
the need to gather extensive data on a proposed system. 
Details on alternative configurations must be examined, 
for example, including ROM, RAM and PROM memories, 
direct memory access channel, interrupt overhead time, and 
anything else that affects processing. Similarly, the designer 
must take into account the execution times on all instruc­
tions in the repertoire. And he also must estimate the arrival 
rate on each transaction. In sum, the designer must obtain 
values for any parameter that affects a decision to be made 
by the software. Furthermore, the parameters tend to be so 
interrelated and mixed that a probability factor must also 
be developed on each estimated value. All of this is extra­
ordinarly difficult to do, and it may call for inspired guess 
work. 

STILL OTHER CONSIDERATIONS 

Nor does the job end here. The systems integrator must 
prepare a reasonably detailed preliminary sketch, as a final 
step. It should incorporate flow charts, trial codes, etc., on 
the software to be used in the transaction processing. This 
is the most important aspect of the analysis - and the most 
time consuming. It is just not possible to analyze a micro's 
performance in an application without fust understanding 
the software to be used. This is not to say that every detail 
must be included . Many items can safely be left out, such 
as initialization and loading routines, error recovery routines 
(but only if errors are not likely to be frequent), and excep­
tion routines. Nevertheless, the process can amount to as 
much as 25 percent of the cost of a complete programming 
effort. 

At this point, it is necessary to add that such a complex · 
performance analysis on a product application is but one 
factor to be considered when selecting a specific microproc­
essor. A systems designer should also take into account the 
reputation of a vendor for product quality and on-time 
delivery ; support software and development tools available 
on each microprocessor and depth and breadth of the sup­
porting product lines. Such factors will differ according to 
the end-use application and other circumstances. Generalized 
rules cannot be formulated except for one: A well-executed 
performance analysis could render a competitive edge to a 
product in the marketplace. • 
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~ ~ ''Ontel's free detno ruined tny "Whole day ... '' 

-.. 

--'\ 

That's right. It really ruined my day when I had to change my mind 
about the user-programmable intelligent terminals I almost specified. 

Here's how it happened. Heard about Ontel and contacted them for 
information. The result . . . their representative offered a demo of their OP-1 in my 

office at my convenience. He arrived on time with a terminal that had bounced around 
in the back of his station wagon for thousands of miles. It worked! 

I was convinced. I specified Ontel OP-1 intelligent terminals 
because they have everything I need ... reliability ... they're user-programmable . . . 
diagnostic programs . . . and software support. I'm firmly convinced that Ontel terminals 
are as good as the best, better than most, and their pricing structure is a whole lot 
more attractive than the others. 

For a demo in your office at your convenience, contact 
Edward J. Heinze, National Sales Manager. 

Ontel Corporation 
250 Crossways Park Drive Woodbury , NY 11797 (516) 364-2121 
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BARBARA A . REYNOLDS I Associate Editor 

BATTLE OF THE GIANTS 
AT COMM CROSSING 

New York stock analyst Harry 
Edelson of Drexel Burnham & Co. 
is still busy convincing the Com­
puter Industry Association that 
IBM isn't so bad after all. In fact, as 
computer communications take an 
ever increasing hold on industry 
and society, IBM may be the 
only party that is strong enough to 
challenge the real monopolist, 
AT&T, he says. Furthermore, IBM 
is still a dwarf compared to Ma Bell, 
Edelson adds (see chart). 

1975 AT&T 

Fixed Assets $80.1 
Shareowners' Equity 33.8 
Revenues 29.0 
Net Income 3.1 
Employees 939,000 

Inter- and intraoffice communi­
cation networks, electronic mail 
and EFTS will sooner or later 
become a reality, replacing most 
paper transactions. AT&T wants a 
monopoly over all communications, 
not just telephone communications. 

In 1971, the FCC allowed special­
ized carriers to set up private lines 
and in some cases to interconnect 
to Bell lines. AT&T has taken 
several subtle measures such as 
offering high-low density rates and 
below cost Dataphone Digital Ser­
vice (DDS) to kill this competition. 
DATRAN was its most recent 
victim. The most recent and most 
blatent anti-competition measure -
the Consumer Communications Re­
form Act of 197 6 - would endorse a 
unified monopoly-controlled com­
munications network; thwarting all 
competition. Only Satellite Business 
Systems, of which IBM owns one­
third, has enough financial resources 
or technical commitment to prevent 

DATASPEED 40 UPDATE 

Although the FCC decided in March 
that AT&T was going beyond its com­
municating limits with the synchronous 
Dataspeed 40/4, at least 20 states have 
ok'd its use within state boundaries, 
according to the Center for Communi­
cations Management monthly newslet­
ter. The Dataspeed 40/4 uses a proces­
sor in its controller for clustered termi­
nals, which the FCC says performs data 
processing, something forbidden to 
AT&T since the 1956 Consent Decree. 
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AT&T from monopolizing all com­
munications, says Edelson who 
definitely would like to see IBM in 
the communications field. 

The outcome of the impending 
collision between IBM and AT&T 
depends on whether the FCC 
approves the SBS application and 
whether Congress passes the Con­
sumer Communications Reform 
Act. The FCC will eventually ap­
prove SBS, says Edelson, but not 
within the original timetable. SBS 
will be able to install earth stations 
at two IBM locations in its 4/6 GHz 

Western AT&T IBM 
Electric Total 

$5.0 $85.1 $15.5 
3.2 37.0 11.4 
6.5 35.5 14.4 

.1 3.2 2.0 
153,000 1,092,000 289,000 

satellite system. By 1980, SBS 
should be allowed to launch its 
12/ 14 GHz satellite, says Edelson. 

Although no one gave the Re­
form Act much chance when Rep­
resentative Roncalio first introduced 
it in March, 165 representatives and 
15 senators have endorsed some 
form of it so far. Money and power 
of the act's proponents make it 
almost inevitable that some version 
of the law will be passed eventually. 
Ford or Carter could change this, 
but neither has taken a firm stand 
so far. 

WHAT IF? 
If SBS is allowed to operate, AT&T 
will definitely lose some revenues. 
But if a strong version of the Reform 
Act is passed, SBS could be out of 
business. Meanwhile, AT&T is mak­
ing its long distance rates insensitive 
to distance to compete with satel­
lite rates and has even turned to 
Amdahl for two new computers. 

PAPERTAPE READER/PUNCH 

Data Specialties, Inc., (Northbrook, IL) 
paper tape reader/punch attaches to 
any 300 baud terminal with an RS-232 
or current loop interface. Standard 
features include full/half duplex and 
line/local operation, search/edit, back 
space and tape feed control. The SRP-
300 punch mechanism cuts all paper, 
Mylar, rolled and folded tapes without 
readjustment or modification. Price is 
$1995 . 

Circle No. 104 on Inquiry Card 

MCI FIGHTS FOR 
EXECUNET LIFE 

MCI Communications Corp. needs 
Execunet service in order to survive 
says company chairman William G. 
McGowen. Although MCI has other pri­
vate line services, Execunet provides 
about 40 percent of the company's in­
come according to McGowen. After 
the FCC ordered MCI to stop its Exec­
unet service for a second time, MCI 
obtained a stay against the order from 
the Washington, DC Court of Appeals. 
The FCC and AT&T are now doing 
their best to get the court to lift the 
stay, which would close down the ser­
vice that competes directly with 
AT&T's Message Toll Service and Wide 
Area Telecommunications Service 
(WATS). 

MCI's Execunet uses Bell local 
loops, but routes the calls over its own 
long distance lines which connect 17 
cities. About 7 percent of Execunet's 
volume is data transmission. The 1971 
FCC decision allowing specialized com­
mon carriers limited the carriers to 
"private line" service says the FCC. 
Execunet is not actually a private line 
because it has dial in access rather than 
hard-wired lines. MCI maintains dial-in 
access to shared lines makes the service 
less expensive and is therefore more 
beneficial to customers. AT&T says 
Execunet competes with only the 
profitable part of the telephone service, 
leaving the unprofitable local service 
to AT&T. 

After the DATRAN failure, the 
FCC is sensitive to failing specialized 
common carriers. MCI is using the 
threat of its own failure as a wedge to 
keep its Execunet service although its 
Service 12 would qualify as a hard­
wired private line. 

PORTABLE 
TROUBLESHOOTER 

Communications test systems usually 
involve either a paper tape or CRT. 
But program debugging with paper tape 
often requires a memory dump to diag­
nose programs containing various non­
printing characters and CRTs don't 
give hard copy for analyses. The Execu­
port 380 hard copy layboard terminal 
prints the full ASCII character set plus 
32 special symbolsfornonprint charac­
ters and it delivers a printout . The 
desktop troubleshooter prints at 10, 
15 or 3 0 characters per second and 
weighs less than 23 pounds. It is com­
patible with most minicomputers and 
can be connected to most peripherals 
in an RS-232 interface. Computer 
Transceiver Systems, Inc., Paramus, NJ. 

Circle No. 103 on Inquiry Card 
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TALLY LINE PRINTERS 
AT NEW LOW PRICES . 
As the volume builds, the prices drop . 

Significant Cost Reductions. 
OEM's will realize substantial savings 

totalling hundreds of dollars. Quantity 
buyers - thousands of dollars. If you 
thought you couldn't afford Tally quality 
before, try again. Re-examine the low cost 
of ownership you get with Tally. Installa­
tion records prove the Model T-2200 re­
quires far, far fewer maintenance calls 
than the competition. 

10,000 Units Delivered. 
10,000 astute users is ample testimony 

to the field proven merit of the Tally re­
liability story. And now because produc­
tion volume is up, we can pass along our 
quantity savings to you. And you, in turn, 
can offer your users the plus performance 
benefits of Tally line printers. 

Zero Maintenance. 
Tally's unique comb matrix printing technique is the reliability key. Belts, clutches, 

lubrication points are eliminated. Never any adjustments. Nothing moves if the unit 
isn't printing. No duty cycle limitations. No preventative maintenance except routine 
cleaning. A one year warranty. 

C IRCLE NO. 20 ON INQU IRY CARD 
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Interfaces? Lots of Them. 
Whatever your mini, micro or remote 

terminal, the T-2200 works with it. For 
years, it has been running successfully 
with: 

Data General 
DEC 
Hewlett-Packard 
Lockheed 

Prime 
Inter Data 
DCC 
Intel 

Micro Data ... and many others. 

* CALL TODAY * 
Get in touch with your nearest Tally 

sales representative for the new prices. 
And remember, the more units you buy, 
the bigger the price reduction. Tally Corp­
oration, 8301 S.180thSt. ,Kent, WA98031, 
Phone (206) 251-5524. 
Regional Offices: 

Boston (617) 742-9558 
New York (516) 694-8444 
Chicago (312) 956-0690 
Los Angeles (213) 378-0805 
Melbourne Beach (305) 724-0480 
San Jose (408) 247-0897 
Seattle (206) 251-6730 

TALLY 
35 



EFTS VS. THE POSTAL SERVICE 

If EFTS is allowed to cross state 
boundaries, the United States Postal 
Service could lose two-thirds of its first 
class financial mail reports a recent 
Arthur D. Little study. The Cambridge 
(MA)-based firm says digital inter- and 
intraoffice networks will further reduce 
mail volume. This could make a $.35 
letter a reality by 1980 says ADL un­
less the Post Office can enter the tele­
communications business. 

DATRAN'S MISTAKES 

AT&T won, DATRAN lost. And 
AT&T's campaign to do away with 
specialized common carriers continues 
both in Congress and in the courts. The 
Wyly Corp. subsidiary, Data Transmis­
sion Co., couldn' t compete with 
AT&T's Dataphone Digital Service rates, 
which the FCC declared anticompeti­
tive so the company filed for bank­
ruptcy . The specialized common carrier 
industry isnowunderstandably nervous. 
It not only has to fight AT&T, but has 
to convince the public that specialized 
common carriers can survive. 

DATRAN did make several tactical 
errors, however, says a Cambridge 
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THE 

11 
NEW 
NAME 

, -~ BEEHIVE 

INTERNATIONAL 

WHY? 
Because in seven short years Beehive 
Medical Electron ics has grown from one 
product, one site , to where we now 
provide domestic and international 
marketplaces with extensive terminal 
product lines and a packaged video 
computer system, as well as a medical 
system. This year almost 30% of gross 
sales have been sold through our foreign 
based subsidiary to the international 
market. 

Our products serve business, industry, 
science , education, governments and 
medicine. and support a growth rate that 
continues to pick up momentum as we 
capture new markets with our high quality 
advanced products. 

Our New NASOAG Symbol 

BHIV 
(Beehive) 

BEEHIVE INTERNATIONAL 

8 70 West 2600 South 
•Box 2 5668• 

Salt L ake Crty, Utah 8 4125 
• Phone CB01l 9 72-6 000 • 
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(MA)-based communications research 
group . The Yankee Group says 
DATRAN misread the telecommunica­
tions market, which is both voice and 
data. DATRAN offered only data 
transmission, which is only 5 percent 
of communications traffic. Even within 
the data transm1ss10n market, 
DATRAN's technologically new Data­
dial service required heavy capital in­
vestment. And the data tranmission 
market was slow to accept the new 
technology. These problems might have 
passed as growing pains, but AT&T's 
semi-digital service DDS with rates 40 
percent below those of DATRAN 
stopped all prospects of DA TRAN's 
growth. 

HP'S LOWER-PRICED CRT 

Hewlett-Packard 's 2640B CRT carries 
a lower price tag and offers more fea­
tures than its predecessor, the 2640A. 
The $2600 price is 13 percent lower 
than the 2640A and firmware enhance­
ments give users a choice of either main 
channel protocol or standard reverse 

channel protocol for half-duplex opera­
tion. The CRT also has a new keyboard 
layout and includes absolute and rela­
tive cursor sensing and positioning. 

Like the 2640A, the 2640B has a 
microprocessor and memory that stores 
400 lines. The terminal supports up to 
four character sets, including optional 
line drawing and mathematical symbol 
sets. And for Scandanavians, there 's 
also a Danish/Norwegian or Swedish/ 
Finnish character set. 

Circle No. 101 on Inquiry Card 

NETWORK TROUBLESHOOTER 

A CRT screen on the DLM II network 
troubleshooter displays data and con­
trol characters that flow on the trans­
mission line so the engineer can see 
problems as they occur and identify 
the cause. The troubleshooting tool is 
designed for central site network con­
trol centers, workbench testing of hard­
ware and software (in production and 
engineering environments) and as a 
portable tool for remote sites. The 21-

pound data line monitor has a 640 or 
1280-character CRT with separate box 
for monitor electronics. A large variety 
of codes (EBCDIC, BAUDOT, USAS­
CII , HEXIDECIMAL), protocols (Sync, 
Bisync, Teletype, Async), and data 
rates (up to 9600 bps) can be accom­
modated by DLM II. Price of a single 
unit without CRT is $2495. Digi-Log 
Sy stems, Inc. , Horsham, PA . 

Circle No. 105 on Inquiry Card 

CDC's µP-BASED CRT 

Control Data Corp. is joining the 
micro-based terminal ranks with its 
751-10 CRT. The 8080-based asyn­
chronous terminal with 1920-character 
display supports RS-232 or CCITTV24 
communication interfaces. Users can 
select half or full duplex operation with 
10 transmission rates from 110 to 9600 
bits per second. The 128-character de­
tachable keyboard contains 95 ASCII 

A NEAT PACKAGE. CDC's new CRT with 
desktop non impact printer and cassette unit. 

characters and 33 control codes. Micro­
processor firmware allows operators to 
select odd , even, mark or space parity 
and to transmit data in character, line 
or block modes. 

The microprocessor also controls a 
desktop nonirnpact printer, an impact 
printer and a single or dual tape cassette 
unit. The 753-10 nonirnpact printer 
prints 3 0 characters per second in an 
80-column line. The higher speed im­
pact printer handles multiple forms at 
173 or 180 cps, depending on the 
power source. The single cassette drive 
holds 288 ,000 characters, the dual drive 
twice that. Price of the CRT is $3150. 
The nonimpact printer is $2540 ; the 
impact $4370. The single drive cassette 
goes for $2200 and the dual drive 
costs an additional $320. 

Circle No. 100 on Inquiry Card 
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µP-BASED COMM CONTROLLER 

The TermiNet 9600 Communication 
Controller gives GE's TermiNet 120, 
310, 320, 330, and 340 terminals 
greater interface flexibility. The con­
troller is a factory programmed device 

with a microprocessor, memory 
(EPROMs, RAMs or jumper PROMs) 
power supply and input/output inter­
faces. It can handle data transmission 
up to 9600 baud synchronous or asyn­
chronous and is compatible with differ­
ent communication protocols through 
emulation packages. Emulation pack­
ages include IBM 2780 or 3780, DCT-
1000, and those for GE's Mark III time 
sharing service. General Electric Com­
munication Systems, Waynesboro, VA . 

Circle No. 106 on Inquiry Card 

PALM MONITOR 

Goodwood Data Systems (Ogdensburg, 
NY) handheld monitor permits direct 
access to individual signal lines and 
allows operation of the system terminal 

in the echo mode. The unit continu­
ously displays DRT, CD, DSR, CTS, 
RTS, RD, TD , and TEST INDICATOR 
on eight LEDs. Pin connections are 
available for oscilloscope monitoring. 
Power comes from the line , batteries 
or rechargeable batteries. 

Circle No. 102 on Inquiry Card 
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"Our DAC printer is 
so good, we ordered 

another one ... '' 

"and we saved $4.,000." 

Minicomputer users all over 
the country are saying it. 
"Dig ital Associates Printer 
Systems Perform I" If you 
need better cost/perfor­
mance, look at our high­
throughput/low-cost printer 
systems from 100 to 1 ,000 
LPM, compatible with most 
minicomputers. For better 
performance, and lower 
cost, call today. 
East, (203) 327-92 10 
Midwest, (612) 890-8988 
West Coast, (714) 549-8555 

CIRCLE NO. 24 ON INQUIRY CARD 

Digital 
Associates 
Corporation 

Printer Systems 
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THE VALUE 
OF INTERRUPTS 

The proper use of interrupts in a microcomputer can eliminate hardware, protect against damage, 
and speed up transaction processing, among other gains. But pitfalls exist. 

PERRY LYNNE I Microcomputer Applications Engineer, Intel Corp. 

Both big computers and minicomputers typically use inter­
rupts to stop a routine operation so that the computer can 
process a higher priority function instead. Such a technique 
can impart many benefits to a microcomputer system as 
well. Among the gains: 

• A quick response to asynchronously occurring random 
events which change the flow of a program. 

• The capability to use the processor's speed to service 
many slow peripheral devices. 

• Elimination of hardware. 

FRONT PANEL 

Stop 
Button 

8080A 
µP 

Interrupt 

PRINTER 
INTERRUPT 

USART 

Real Time 
Interrupt To 
Command 

Display Refresh 

milliseconds, and shuts down the system in an orderly 
fashion. In this way, an interrupt can save important system 
parameters, such as the time of day. Power fail interrupts 
also can be used to protect motors, drills, and disk heads, 
where such mechanical devices are under microprocessor 
control. The devices must be disengaged or otherwise put in 
a state where they will not cause damage or be damaged. 

The data that are generated by power fail interrupts are 
stored in a RAM memory that is backed-up by battery. 
Upon a loss of power, the microcomputer disables the con­
trol logic that writes to the RAM memory, and this serves 

POWER SUPPLY 

POWER FAIL 
INTERRUPT 

Ato D 
Converter 

MUX 

f ~-----~ 
Analog 
Inputs 

Fig. 1. How Interrupts Are Applied 

The application of interrupts in a data acquisition sys- to prevent spurious write operations from destroying data 
tern (Fig. 1) shows how the technique maximizes use of the in the memory. When power is restored, the processor · 
processor. The system multiplexes many analog inputs to instructs the logic to resume write operations. 
an analog-to-digital converter and all conversions to actual Other interrupts include: 

.. 

. , 

measurements, such as thermocouple readings into tempera- Emergency Stop, triggered by an operator at the front + 
ture, are done by a microcomputer. The computer then panel. It causes the system to shut down and gives the oper-
routes the results to an LED display, a printer, and, by ator immediate control. 
means of a serial interface, to a remote CRT terminal. End Calculation, triggered by the A to D converter. It in-

dicates that the process has completed a conversion and has 
POWER FAIL IS CRITICAL new data. 

The system uses many interrupts; power fail is one of 
the most critical. It warns that the system will lose power in 
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Printer Ready, triggered by a local printer. It indicates 
that the processor is ready to receive another line of data. 
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Give your data communications 
:· system a little goose and it'll put out 

ten times as much . .. ,. 

• 

...... 

-. 

Open up the back of any Data General com­
munications system, P<?P in our single-board 
DCU/50 Data Control Unit, run through a little 
step called COMGEN and stand back. Because 
that system can start pumping out ten times 
as much data. And possibly a good deal more. 

What makes this all possible is a rather 
clever piece of engineering. 

We've designed the DCU/50 as an intel­
ligent programmable controller. So it takes 
over jobs the CPU used to do. Things like 
character handling and code conversion. 
Which frees up the CPU processing power 
and speeds up total systems throughput. 

On the other hand, you may not need 
more throughput. Instead, you may need 
more lines or different types of lines. Both of 
which are just as easy to get. You just plug in 
some different boards. 

We make modular synchronous and 
asynchronous multiplexors you can mix 

in any proportion. They can handle any­
thing from one to sixteen lines, are fully 
software supported and work equally well 
with or without the DCU/50. 

Which brings up a rather significant point. 
When you buy your communications 

equipment from Data General, you can get 
exactly what you need right now. And later, 
if you need more throughput, more lines or 
different types of lines, you won't have to 
throw out anything. All Data General com­
munications hardware and software are com­
pletely compatible. So you can add on to what 
you already have. 

Write for our free brochure, "The Sensible 
Way to Use Computers in Data Communica­
tions" and detailed information about the 
DCU/50 Data Control Unit. 

And if that isn't enough information, we'll 
send a sales engineer who can also put out 
ten times as much. 

Data General 
~'Data General, Route 9, Southboro, Mass. 01772 , (617) 485-9100. Data General (Canada) Ltd., Ontario. 

Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361 
CIRCLE NO. 25 ON INQUIRY CARD 
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An Interrupt in Detail 

A real time interupt, one received on a periodic basis, 
generates a clock for keeping track of hours, minutes, 
and seconds. Real time interrupts can eliminate 
switches, displays, and other hardware in human ma­
chine interfaces. For example, applying a real time 
interrupt to a multiplexer display can eliminate shift 
registers, BCD-to-7 segment decoders, and timing cir­
cuitry. To achieve this, the processor stores a copy of 
the display data in a scratch pad RAM memory. An 
interrupt tells the processor periodically to display a 
new LED and then transmits the next data character 
(Port A in diagram.) The table illustrates an operation 
code as applied to an 8080A microcomputer. Overhead 
time is approximately 2 percent of the processor's 
total time - given that an 8-character display is 
refreshed 30 times a second. 

8 Bit 
Output 

Port 
A 

8 Bit 
Output 

Port 
B 

TO BOBO 

-, 
------ _I 

SEVEN SEGMENT OUTPUT BUS 

Real Time 
Interrupt 

Every 4 MS 

Example of using real time interrupt for multiplexing a display: 

SUBROUTINE : 
PUSH 
PUSH 
LDA 
OUT 
RLC 
STA 
LXI 
JC 
LHLD 

NEXT:MOV 
OUT 
INX 
SHLD 
POP 
POP 
El 
RET 

A 
H 

MUXNO 
PORTS 

MUXNO 
H, START DIGIT 

NEXT 
DIGITPTR 

A,M 
PORT A 

H 
DIGITPTR 

H 
A 

TIME= 80 µSOR 2 % OF OVERALL TIME 

Transmitter Ready, triggered by a universal synchronous­
asynchronous receiver transmitter. It indicates that the 
processor is ready to send out another character to a 
remote terminal. 

By putting all of these functions under interrupt control, 
many operations of a DA system can be carried out in paral­
lel. These operations include display refresh; A to D conver­
sion; engineering calculations; outputting to a printer and 
serial interface; and sensing of stop and power fail condi­
tions. A big gain results. Overall system throughput increases 
significantly when these numerous asynchronous events are 
allowed to dynamically change the program flow. 

Indeed, if interrupts were not used, additional hardware 
would be required to run the display. Furthermore, the sys­
tem would not respond to a stop, or power fail, condition 
until the processor completed other normal operations. 

40 

; SAVE ACCUMULATOR 
; SAVE H & L REGISTERS 
; GET MUX NUMBER 
; TURN ON NEXT DISPLAY 
; ROTATE MUX NO 
; STORE MUX NO 
; IF MUX NO ROTAT ES INTO 
; CARRY THEN START WITH 1ST DIGIT 
; GET POINTER FOR NEXT 

DIGIT INTO H & L 
; GET NEXT 7 SEG DIGIT 
; SEND OUT DIGIT 

INCREMENT POINTER 
RESTORE NEW POINTER 
RESTORE REGISTERS 

Another inefficiency: Data to multiple printers, remote ter­
minals, and other output devices would be transmitted 
sequentially rather than in parallel , and this would seriously 
slow system throughput. 

Writing such so-called interrupt driven software into a 
DA system, or any other for that matter, has certain 
pitfalls. First, each interrupt should be properly cleared by 
the processor before another is permitted to enter the 
system. Otherwise interrupts will constantly re-interrupt 
the processor. Second, an interrupt source should not be so 
fast that it can re-interrupt the subroutine that is already 
servicing that interrupt. Otherwise, the data from the first 
interrupt will be lost. In some instances, however, inter­
rupts are not a solution. If a source generates interrupts at a 
rate that is too fast for the processor to service sequentially, 
for example, then the interrupt technique cannot be used at 
all on the device, and it must be serviced in other ways. • 
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Over 400 up-to-date, information-packed pages cover every important 

business mini,computer system used by major industries: 
• manufacturers • wholesale • utilities • insurance 

• transportation • real estate • retail • finance 
• construction ... by any business or government organization . 

At this price, you can't afford to be without it! 

Please send me the AUERBACH Buyers· Guide to BUSINESS MINICOMPUTER SYSTEMS on a 10 day money back guarantee basis. 

0 Winter 1976-77 issue . . ONLY s59 0 SAVE MONEY- orcer the Winter 1976-77 and Fal l 1977 issue .... ONLY sgg 

NAME/ TITLE 

COMPANY 

ADDRESS 

CITY STATE Z IP 

TELEPHONE (AREA CODE) AUTHOR IZED SIGNATURE 

O Check Enclosed O Bi ll my company (add $4 .00 for postage and handling; add $8.00 for two issues) 0 Send more in formation 

* If your needs are general purpose minicomputers, then buy the new AUERBACH Buyers ' Guide to Minicom­
puters, also available for only $59. There's no duplication in coverage between these two new buyers' guides. 

I would also like to order the AU ERBACH Buyers· Guide to Minicomputers: 

0 Winter 1976-77 issue only $59 D Winter 1976-77 and Fall 1'977 issues . only $99 

M ake checks payable to AUERBACH Publishers Inc., c/ o Min i-Micro Systems, 5 Kane Industrial Drive, Hudson, MA 01749 

~----------------------------------J 
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How 
Maintainability 

Pays Off 
GEORGE 0. NIELSEN I Serbus Inc. 

Both designers and buyers of data processing components and systems frequently do not take into 
account how readily a product can be repaired. The oversight can be serious, and knowing how to size 

up the maintainability of hardware can avoid considerable woe after it is bought. 

End users and OEM buyers of minicomputers, small busi­
ness systems, and computer peripherals typically inquire 
into cost, equipment speed, software compatibility, and 
even vendor reputation when selecting among competing 
makes. Despite the desire to be thorough, however, buyers 
tend to overlook yet another important factor - maintain­
ability, or the time that it takes to repair hardware. 

The oversight has serious implications. All computer sys­
tems fail at one time or another. But the really big trouble 
ensues when the system remains out of order over too long 
a period of time. As a result, a manager may make faulty 
decisions because vital data are unavailable or late in being 
amassed; customer ill will may result; personnel overtime 
costs may become excessive. As for a production run in a 
manufacturing plant, any such extended downtime caused 
by a computer is unthinkable. 

WHY MAINTAINABILITY IS IGNORED 

Nevertheless, computer equipment buyers ignore the main­
tainability of products, primarily because this decision­
making factor is often confused with reliability. Chart A 
sets forth some representative figures on different types of 
equipment. It shows, for example, that a CRT typically fails 
slightly more than two times during a year. Thus, a wise 
buyer will check with other users to determine that his 
choice of unit is at least this reliable. 

But this is only half the job . A product's viability can be 
judged only if its maintainability is also investigated. For 
example, a particular brand of CRT terminal may indeed 
fail only twice during a year, but if the vendor or a service 
representative cannot fix the unit quickly because either the 
unit is inadequately designed or the service rep lacks spare 
parts, is unqualified , or whatever then a buyer ought to 
seek out a more easily maintained unit. He should do this 
even if the unit tends to fail , shall we say, four times a year. 

\ 
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GEORGE 0. NIELSEN is vice president for 
product management at Serbus Inc. , a sub­
sidiary of Management Assistance Inc. , lo­
cated in King of Prussia, PA. The company 
specializes in the maintenance and repair of 
computers, computer peripherals, and 
computer-based systems. 

CHART A Representative Mean Time Between Failures 

Small Business Comp. j .34 

Printer Terminals D .25 

CRT Terminals D .19 

Disk Drives I j .64 

Tape Drives 

Keypunches 1.52 
'----~-, --'j I I I I 

.1 .2 .3 .4 .5 .6 . 7 .8 .9 
Failures Per Month 

.94 

The key point is that the equipment lend itself to repair 
and that a service rep will be on hand quickly to make that 
repair. 

Determining the maintainability of equipment is straight­
forward , although a difficult task. A buyer must ask a few 
basic questions and study the hardware. Of course, some 
types of computer products are more vunerable to failure 
than others ; tape drives, for example, can be especially 
troublesome. But no matter what type of equipment a buyer 
is evaluating, he or she needs to take into account four 
basic considerations : 

PHYSICAL. At any visit to a user site, be certain to ask 
for a demonstration on the equipment that you are expect­
ing to buy. Ask to have a panel or two removed, and while 
this is being done , check that all enclosures can be readily 
removed and handled. Next, examine the unit to see 
whether principal elements are accessible , such as card feeds, 
capstan systems, and print heads. They should be easy to 
test, adjust, and replace should anything go wrong. 

You should also be able to reach all printed circuit cards ; 
and back planes should either simply unplug or be hinged 
into place. Power supplies and the rear of control panels 
should also be accessible. And wiring harnesses that are 
soldered, rather than fastened on by connectors, will take 
much more time to replace. The most easily maintained 
equipment is also modular in design. Printed circuit boards, 
frames and racks, control panels, and power wiring all 
should be attached to the main unit via connectors or ter­
minal strips. The same holds for motors, switches, and other 
electromechanical elements. 
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1976 mjnicomputer­
m1cro~rocessor 
market survey 

The results of the fifth annual market survey among buyers of minicomputers, 
microprocessors and miniperipherals are now available in a special 80-page report. 

The report features over 60 cross tabulations showing share-of-market statistics for all major 
vendors of minicomputers, microprocessors, microcomputers and miniperipherals. 

The survey participants reported having 39,000 minis in place as of January 1, 1976 - account­
ing for nearly 30% of the total installed base of minicomputers in North America. 

The survey respondents took del ivery on more than 21,000 minicomputers in 1975 at a reported 
value of $536 million . The respondents' purchase plans for 1976 include 28,000 minis at a total 
value of $733 million . 

• microprocessors 
Nearly one-half of the 5, 700 sites represented among the survey replies reported having an active 

interest in microprocessors. 
The respondents reported plans to buy 362,000 microprocessors in 1976 and another 576,000 

(up 59%) in 1977. The microprocessor vendors being considered, the distribution by application 
and word length, and the factors considered most important by prospective buyers of micros when 
choosing a vendor are t abulated and analyzed in th is year's survey report. 

mini peripherals 
The survey participants reported plans to buy an unprecedented quantity and assortment of 

peripherals in 1976 for interconnection with their minis and m icros. Here is a partial list. 

Type of Peripheral 
Qty to be Purchased 

By Survey Participants 

CRT Term inals . .. ..... .. .... . . . . . . ........ . . . .... . .. ... 45,558 
Mag Tape Transports . .. .. .. ... . ...... ... ... . .... .. . ..... . 10,276 
Floppy Disk Drives .. . . . . . .... . . . .. .. .... ... . .. .. . . ....... 9,909 
Disk/Cartridge Drives . .. . .. .... . . . .. .. . . ... .. ... ...... . . . . 13,285 
Line/Serial Printers . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . 12,357 
Teleprinters ... .. ....... . . .. .... . ... ..... . .. . . . . . . . . .. . 18,466 

to order 
To purchase a copy of the 1976 survey report, f ill in the coupon and clip it to your letterhead 

or company purchase order. No te lephone orders accepted. 

--------------------------------------, MODERN DATA SERVICES, INC. 
5 Kane Industrial Drive / Hudson, MA 01749 

Please enter my order for one copy of the 1976 Minicomputer-Microprocessor Market 
Survey at $295 per copy including U.S. postage. 

0 Payment enclosed 0 Bill me Purchase Orde r Number _____ _____ _ 

Name _________________ ________________ ~ 

Company _______________________________ _ _ 

Street ______________________________ ___ ~ 

City _ __________ State _____ Zip _______ _______ _ ___ .. ______________________________ __ ______ ~ 
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A user, if he does not check on all of these seemingly 
rudimentary points, can get stuck with a cumbersome pro­
duct or system. One type of add-on core memory, for 
example, is bolted and wired into the frame, but fortunately 
that unit is now off the market. 

FUNCTIONAL. Many designers add trouble-shooting 
aids, or self-diagnostic routines, and this is another good 
way to assess how easy it is to maintain an item of equip­
ment. Such diagnostic aids can be special test lights that 
indicate a circuit malfunction, test points with which to 
attach scope and meter clips, and extension racks that hold 
additional printed circuit boards. 

HARDWARE MAINTAINABILITY 
CHECK LIST 

Physical 
___ Easily removed and handled enclosures. 
___ Accessibility to principal elements for testing, 

adjustment, and replacement. 
__ Modularity of principal elements, e.g., no 

soldered connectors. 

Functional 
___ Test points for scopes and meters. 
_ _ _ Software diagnostic aids. 
___ Operator checks. 

Documentation (service manual content) 

__ Explanation of theory. 
__ Schematics and logic diagrams. 
__ Parts lists. 
_ __ Part assembly drawing blow-outs. 

Service Organization 

___ Local servicemen and hours of service 
availability. 

___ Response time. 
_ _ _ Regional repair centers or other support. 
_ __ Spare parts availability. 
___ Service and parts price schedule. 
___ Quality of call and maintenance reports. 

Simple operator checks should also be incorporated into 
equipment. Light indicators, for example, can alert a user 
to a blown fuse , paper jam, and other types of ills. A user 
then can correct these himself. On a more sophisticated 
level, computer-based systems may also come with pack­
aged programs that automatically diagnose a faulty system 
and report out the results. Overall, such diagnostic helpers 
will be found in the most advanced systems now coming 
into the market. The small business computer made by 
Basic/Four Corp. , for example, contains diagnostic aids to 
detect power failure , faulty disk performance, and trans­
mission errors. 

Some service dispatchers require a user to fill out a 
"problem determination form" before they will even 
authorize a service call. A user puts the equipment through 
a sequence of simple tests, whereupon lights and switches 
may indicate the nature of the problem. With such infor­
mation in advance, a service rep can then come to the job 
already equipped with the necessary spare parts and any 
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unusual tools to fix the unit. The benefits: The repair man 
need not return, and he restores the equipment to operating 
order in a minimum of time. 

DOCUMENTATION: The thoroughness and clarity of 
the equipment service manual is another way to check on a 
vendor's commitment to putting out equipment that can be 
easily maintained. The manual should explain the theory of 
operation to some degree; it should contain quality 
schematics and logic diagrams and other kinds of visual aids 
for making adustments and replacing parts; parts should be 
listed with drawing blow-outs; and trouble-shooting pro­
cedures should be spelled out on common, predefined 
problems. Finally , the manual should clearly state the com­
pany's policy on parts swapping vs. on site repair. Exemplary 
service manuals include those on the 1340 terminal by 
Diablo and the 99 computer system by GRI Corp. 

Sorbus service rep checks out a malfunctioning tape drive. 

SERVICE ORGANIZATION. Of most importance , per­
haps, do not forget to inquire of the service organization 
that will do the maintenance, especially if it will be a third 
party. Typically, service activities are organized in three 
tiers: (1) local serviceman ; (2) regional repair and spare parts 
centers; and (3) headquarters. Make certain that you know 
where each of these activities is based in relationship to 
your own site. Know beforehand the schedule of parts and 
service costs and the availability of service - around-the­
clock? 8 a.m. to 5 p.m.? weekends? Ask for a sample copy 
of a service call report. 

A vendor should be willing to make available all of this 
information. If not , you should find out why. Perhaps 
repair costs tend to be out-of-line , or service tends to be 
tardy. Perhaps the vendor does not stock spare parts locally. 
Perhaps the service manual is only three pages long, and the 
outfit does not even use formal call reports. Whatever the 
reason, be wary. Any such deficiencies could suggest trouble 
ahead. Indeed, the very same repair or maintenance prob­
lem that might later prompt you to sell the equipment will 
turnout to be why its resale price is disappointingly low. 
So , investigate before buying. Do not risk learning the hard 
way about maintainability - when a system is down and 
the vendor is cavalier about answering your call for help. • 
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Attention: Business Computer Distributors 

Don't sell 
your c oniers 

justa11 er 
eo1nputer ... 

when you can select from 
the most comprehensive family 
of business computer systems 

ever offered .. . 

Start with the broadest choice of 
business systems ever offered . 
From a small business mini , to large 
shared-resource computer networks. 
Using 3 of the most raliable, 
best price/ performance computer 
mainframes. The Digital Computer 
"16" series. Already proven in 
over 9000 installations. 

Add the broadest line of disk 
systems, CRT terminals, workstations 
and printers. Designed and tested 
to operate together in nearly 
limitless combinations. 

Add operating systems. Application 
libraries. Software support. 

Training programs and maintenance 
support. Developed through years 
of business computer experience. 

Put it together with one company 
responsible for system engineering, 
compatible operation and rel iability . 

End up with systems with a difference. 
Systems that can be scaled up with­
out expensive reprogramming . That 
can start small without future penalty. 
With big system features. Like plain 
English requests for special reports. 
Text retrieval systems. Confidential 
file security. Spoolers. Editors. 
Performance at every size level at a 
price more businesses can afford. 

We're still adding the most important 
part. The smartest, best managed 
distributors in the business. It 's the 
final link that makes our systems 
work. If you 're the link we missed, call 
Ronald S. Harvey, Business Systems 
Sales Manager, 201 -575-9100. 

Ask about our " Master Distributor," 
" Private Label " and " Dealership" 
programs. 

We're Digital Computer Controls, Inc. 
The company that other computer 
companies call their computer 
company. 

~ c:Jll31l~L ~IVPlJTER CONTROLS INC 

~ The Qu iet Mini-Maker. We're Number 2.* 

12 Industrial Road , Fairfi eld , N.J. 07006, (201 ) 575-9100 

TWX 710734431 0 

· 1n the number of minicomputers currently being shipped to Original Equipment Manufacturers. 

CIRCLE NO. 26 ON INQUIRY CARD 
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WESCOM 
abstracted 

Presenting abstracts on some of the more systems-oriented papers 
given at this year's WESCON conference. 

The IEEE WESCON show held in September in Los Angeles marked a 25th anniversary. Attendance at 
over 38,000 set a record, and such a crowd was lured into the L.A. convention center because the mini­
computer and microcomputer received a top billing. Some of the more systems-oriented papers are 
abstracted below: 

THE SHAPE OF THE PERSONAL 
COMPUTER USER 

Robert Wickham of Vantage Research, Inc., in Los Altos, 
CA, estimated that between 8000 and 10,000 hobbyists 
now use a microcomputer or are in the process of construct­
ing one. He forecasted that the number will increase by 
10,000 to 15,000 annually over the next three years. At the 
end of this period, the hobby market will have lost some 
glamour, but a strong personal computer market will then 
exist. 

The computer hobbyist, much like other electronic 
hobbyists who assemble Healthkits, attempts to save money, 
occupy spare time, and win satisfaction by completing the 
computer kit. A kit typically costs the hobbyist between 
$200 and $500. Assembled microcomputers start at $1000. 
Most hobbyists stop after assembling the basic box because 
a computer that does tasks needs to be fitted with I/O 
equipment, which requires another $2000 to $4000, and 
more dedication. After a while, the kit builders will lose 
interest, Wickham predicted. 

TODA Y'S LOOK IN PERSONAL COMPUTERS. The Altair 88008 
microcomputer kit from MITS is more sophisticated than its 
predecessors and sells for under $900. 

But all is not lost. As standard microcomputer boards 
are developed that have simpler interfacing and easy-to-use 
software, a second personal computing group will begin to 
emerge: the artist, model builder, or small businessman who 
can use a computer professionally, but does not want to as­
semble one . This group will set the stage for the so-called 
home computer, which will have little resemblance to to­
day's computer. Such a personal machine will be portable, 
have a universal high level programming/problem solving 
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language, and come with canned programs, such as one for 
personal financial modeling. But, the appearance of such a 
machine is a long way off. First, an effective high level 
language needs to be developed, and partly because of this, 
a consumer computer will not appear until 1980. 

MICROPROGRAMMABLE BIT SLICES: 
AN OVERVIEW 

When designing a high performance system, a micro­
processor is not necessarily sufficient by itself to achieve 
the goal, and the traditional alternative, custom LSI design, 
can be prohibitively expensive. In such instances, bipolar 
bit slices that lie between the two extremes may be the way 
to go, said Peter AJfke of Fairchild Semiconductor. They 
enable the economies of scale typically inherent in a mass­
produced product, and give better performance than does 
an MOS microprocessor. A bit slice, because of its micro­
programmed architecture, has a flexible word length, vari­
able instruction set, higher rate of microinstruction execu­
tion, and fewer parts than MSI/SSI technology. The hard­
ware is also independent of software. 

Intel introduced the two-bit slice in 1974. Since then, 
four other manufacturers have followed that approach but 
have go~e one better by offering four-bit slices. It's difficult 
to choose a microprocessor, said AJfke, but even harder to 
choose a bit slice, which are variable by nature. Most bit 
slices, however, are designed with microinstruction rates be­
tween 5 and 1 O MHz for high performance applications. All 
contain data path circuits, such as arithmetic logic units, 
accumulators and shifters that are expandable to any word 
length. Each bit slice also has a microprogram control or 
sequencer circuit that can address the microinstruction 
store in ROM or PROM, test flag bits, and execute condi­
tional branches while allowing the nesting of subroutines. 

Although most bit slices use Schottky TTL technology, 
Fairchild has a CMOS bit slice, and Motorola has an ECL 
LSI bit slice. Packaging and architecture also vary among 
the competitive offerings as follows: 

• The Intel 3000 two-bit family contains a micropro­
gram control unit in a 40-pin package, a central processing 
element in a 28-pin package, and five support circuits that 
perform look ahead carry generation, interrupt control, 
latched buffering and bidirectional bus driving. 

• The Monolithic Memories four-bit processor slice in a 
40-pin package has a 16-word two-port register and one-bit 
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shifter. The microprogram control unit can address 512 
words, and additional support circuits are coming. 

• Similar to Monolithic Memories slice is another four­
bit slice by Advanced Micro Devices, Inc. The slice also 
comes with a 16-word dual port register and one-bit shifter. 

• The Fairchild family of Macrologic slices comes in 
two forms - as a Schottky TTL device to give fast execu­
tion or as a CMOS device to provide low power consump­
tion. Macrologic parts are available in small 24-pin packages, 
but there are more of them : arithmetic register stack, data 
path switch , program stack, data access register, RAM, and 
more. 

• The Motorola ECL-based 10800 family is the newest 
and fastest family of four-bit slices. The 48-pin unit is the 
only one available currently, and though it has more ALU 
functions than other circuits, it also has less storage 
capacity. 

A UNIVERSAL MICROCOMPUTER 
DEVELOPMENT SYSTEM 

Development system maker, Microkit , Inc. , assumed that 
three or four microprocessors - the 8080, the 6800, and 
their variants - would eventually dominate the market 
when the company designed its "universal microcomputer 
development system," according to Microkit's Bruce Glad­
stone. Even so , the company had to decide on one of two 
basic micro design approaches to develop a universal sys­
tem : single or dual processors. 

Intel's MDS system uses a dual processor. A host proces­
sor manages the peripherals , runs the software, and then 
routes the parameters to a second, so-called user microproc­
essor that executes the program in real-time. Each processor 
requires a minimum software set which can be generated by 
a cross assembler and a cross loader. The user processor 
executes object code only , so no speed penalty results and 
the development environment remains the same for all 
processors. However, the use of two processor boards is 
costly and this also renders memory mapping and partion-
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ing more difficult. As a result , a new processor's timing 
cycles will not necessarily be compatible with the time­
shared bus requirements of the basic system. 

Gladstone claimed that Microkit cuts down the hardware 
cost by using a single processor system. To make this sys­
tem "universal ," the company had four options: rewrite all 
system software in the assembly language of the new proc­
essor, translate all system software automatically, interpret 
the instruction set of the original microprocessor on all new 
microprocessors, or write all code in high level language and 
write a compiler or cross assembler for each new 
microprocessor. 

Rewriting software in assembly language for each micro­
processor requires time , but it is a worthwhile expenditure 
if many microprocessors are to be used. Moreover, assembly 
language requires less core and executes faster than higher 
level languages. Using a translator for system software takes 
less time , but program execution slows down - by as much 
as one-third that of the normal rate in the case of convert­
ing 8080 software to 6800. In addition, the software con­
sumes up to twice as much memory . 

To interpret the machine's original instruction set results 
in even slower execution (one-sixth) and requires an addi­
tional 2K of memory over assembly language programming. 
High level language programming requires even more time 
and memory. 

Since Microkit's design goal was to emulate two proces­
sor families , the company reprogrammed each microproces­
sor - a "great but not overwhelming" task , Gladstone said. 
The company wrote 6800 code on an 8080-based develop­
ment system. About 15 percent more code was necessary , 
and execution time was slower than it would have been by 
using the 8080 code. "Overall ," said Gladstone, "the 
approach saved memory and processor time over the other 
single processor methods." 

MICROPROCESSOR VS. LSI 
COMPUTER SYSTEMS 

Microprocessors have revolutionized industrial measure­
ment and process control and other special purpose applica­
tions by reducing the component count and the engineering 
turnaround time to produce hardware designs . The processor­
on-a-chip , however, has not led to any similar revolution in 
data processing, said John Stidd of Four-Phase Systems, 
Inc. , in Cupertino, CA. A 16-bit CPU, for example, accounts 
for about 4 percent of a minicomputer's $15 ,000. No micro-

16-bit LSI 8-bit 
Processor Microprocessor 

(µse.c) (µsec) 

Load 16 bits from memory 4 20.8 

Store 16 bits to memory 2.7 20.8 

Register-to-register copy 1 3.3 6 .5 

Register add 1 3.3 9.1 

Shift register left one bit
1 3.3 5.2 

Conditional branch 2.7 13.0 
1 A 16-bit operation on 16-bit mini NP/80 is compared with an eight­
bit operation on the microprocessor. 

LSI FOR DATA PROCESSING. Faster instruction times for the 
16-bit LSI mini, compared with an eight-bit microprocessor, support 
Stidd's contention that minis go better with LSI technology. 

processor or other L~l technology advances , for that matter , 
can have much of an effect on a system where more than 
90 percent of the cost is in peripherals. Although a micro­
processor can bring down the CPU cost , the eight-bit 
architecture limits a mini's performance in most cases. LSI , 
on the other hand, will be able to increase a computer's per­
formance at no extra cost. For example, the $2500 that 
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Data communications creativity and productivity forge 
ahead as critical milestones are being achieved by a 
growing world of users and suppliers. The focal point for 
sharing such progress will be our fifth national conference 
dedicated to data communications. Plan to attend the 
event where si.gnificant issues are resolved and cost­
effective directions are established . Come to Data 
Communications INTERFACE '77 - the critical event. 

Co-sponsored by DATAMATION magazine, INTERFACE '77 
continues to be the forum for information on all aspects of 
data communications. On March 28-30, Atlanta's fabulous 
new Georgia World Congress Center will host over 150 
leading professionals addressing issues critical to 
productive use of data communications systems and 
services . Hundreds of exhibits worth millions will 
demonstrate state-of-the-art capabilities. And thousands 
of attendees will be exchanging the latest concepts and 
experiences in the real world of data communications. 

Registration Fees 
- 1st and 2nd attendees, each 
- 3rd and more attendees, each 

Program Producltvlty 

Creative implementation and management of datacomm 
operations leads to improved productivity. As cost­
effective ideas originate at various levels of datacomm 
experience, our conference goal is to offer complete 
management programs to build on each attendee's 
background . 

For beginners our DataComm School emphasizes 
fundamentals for management decision-making, rather 
than technical details. After sessions on product and 
service basics plus applications orientation, attendees 
develop a foundation to expand their knowledge in a variety 
of more advanced sessions to round out conference 
activities . 

For the more experienced attendees knowledgeable in 
computers or communications, sessions on networking 
and operations management plus updates on products and 
services provide a complete program to assist in 
developing, using or expanding a data communications 
network. 

For those advanced in applying datacomm, INTERFACE '77 
has a full schedule of comprehensive Product, Service and 
Technology Workshops, plus a full schedule of important 
Highlight Sessions covering product advances and 
changing directions in industry issues and policies. 

And for everyone, INTERFACE '77 offers Applications 
Workshops concentrating on those vital areas of concern to 
users such as EFTS, point-of-transaction, distributed 
computing systems, remote computing services, etc. 
Leading users and consultants from these operational 
environments will comprise panel sessions to discuss 
approaches for implementing such systems cost-effectively 
through data communications. 

INTERFACE with Us 

Plan today to be on the right path tomorrow - the critical 
path - to data communications success. Start by 
registering for Data Communications INTERFACE '77 - your 
next critical event. Send us the coupon below or call 
(800) 225-4620 (toll-free); (617) 879-4502 in Massachusetts. 

Register for INTERFACE '77 now! 

For Instant Registration 
or Information 

call Toll-Free ( 800) 225-4620 
Within Massachusetts, call Collect (617) 879-4502 

3 Full Days 
$95 
$50 

Single Days, Each 
$50 
$25 

·-----------------------------------------------------------------------
! 
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I 
I 

) My check is enclosed! ) Bill me! ) Tell me more! ) I'd like to exhibit! 

NAME._~~~~~~~~~~~~~~-/TITL.__~~~~~~~~~~~~~~~~~~~ 

ORGANIZATION_~~~~~~~~~~~~~~~~~~~~-----------~ 

(City) 

TELEPHONE ( 

Other associates who should receive information. 

(State) (Zip)· 

NAME._~~~~~~~~~~~~~~-/ TITLE._~~~~~~~~~~~~~~~~~~~ 

NAME /TITLE. __________________ _ 

DataComm INTERFACE, Inc ., 160 Speen Street , Fram ingham , Mass . 01701 



buys a 16-bit LSI mini with 6K memory today will eventu­
ally buy a 32-bit LSI processor with decimal arithmetic, 
hardware multiply/divide and memory. 

Data processing designers are better off to distribute 
functions rather than try to put everything on one chip. 
LSI circuits can be used to do this job, as in high speed sub­
arithmetic logic units. Page map control chips can support 
virtual memory management. DMA chips can provide inter­
face to I/O device controllers. When designers use LSI 
chips correctly, parallel operations and CPU pipelining can 
boost minicomputer performance significantly. 

BATTERY BACKUP FOR MINIS 
MOS memories have made battery backup an integral part 
of most minis. Choosing an AC backup is not just a matter 
of looking at cost and reliability said Hewlett-Packard's 
Kenneth Check. Users should consider other characteristics 
as well before deciding on the type of battery: How easy 
can that battery be interfaced to the AC supply? How must 
the battery be charged? 

Check then discussed some different types of batteries 
and their features . Primary non-rechargeable batteries are 
inexpensive, but they have a short shelf life and are difficult 
to connect to a mini because they can't be "floated" online 
to the power supply - they must be switched in. 

The nickel cadium battery, a secondary type, works off 
a simple charger, and though many minis use this type, they 
have several drawbacks. Llke the primary battery, the 
Ni-Cad battery must be switched into the system, because 
the battery draws current even after it is fully charged. This 
can result in overcharging and overheating. Ni-Cads, if not 
used, lose capacity to store energy, so they must be dis­
charged every so often and then recharged. 

Lead-acid, gel-type batteries do not have Ni-Cad's draw­
backs. They cost less than one-third that of a Ni-Cad; they 
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can be "floated" online; and users can readily check the 
charge. However, gel-types have pitfalls too. They outgas 
and lose water because they can be sealed only to 4 psi. 
Outgassing can occur during normal charging and it acceler­
ates during overcharging. 

The ideal battery backup, according to Check, is the 
sealed lead-acid type. Such a unit is sealed in a steel can to 
about 60 psi. It can withstand moderate overcharge without 
outgassing. And it costs only a little more than the gel type. 
Sealed lead acid batteries are easily charged by means of a 
constant voltage source. But one drawback does exist: Be­
cause the charge that a lead-acid battery accepts depends on 
temperature, this type requires a temperature-compensated 
charger to prevent over- or undercharging. 

MICRO SOFTWARE DEVELOPMENT TOOLS 

Software development is becoming an ever increasing por­
tion of an investment in a microcomputer application. Mini­
based software, of course, has been around for a long while, 
said Duane Dickhut of bigital Equipment Corp., but micro 
software tools are still in their infancy. The user needs to 
evaluate these from scratch. 

Preferably, a development system should be "flexible;" it 
should have an operating system, editor, assembler and de­
bugger. If disk-based, it should have file management. In 
some cases, high level languages can help, too. All of this 
makes the software system easier to program and adaptable 
to more than one microcomputer. 

A good operating system manages system resources 
without taking up a programmer's time. With an alternative, 
stand-alone development programs - a programmer must 
manage the system, and this can be very costly. A macro 
assembler can be useful also. With it, a user can assemble 
instruction sets on microprocessors by writing a set of 
macros, creating a scurce file in the target machine language, 
and passing the source file along with macro definitions 
through the macro assembler. 

Buyers should watch the type of debugger. One break­
point in a debuggger is necessary and additional breakpoints 
help the programmer. Symbolic debuggers are also easier on 
the programmer, but they do take up memory. 

A good file manager should not only be able to add, 
delete and copy files, but handle bad sectors on the media 
by mapping them unavailable to other software. High level 
languages such as Fortran or Basic give users a fall back 
strategy if the programmers encounter problems in the 
assembly language program. 

The ideal software system can require a lot of memory. 
So users must weigh the software attributes with the amount 
of memory they require. If the resident software takes 4K, 
three or four times that can be required to assemble a 
program. 

After users examine the software inventory, it helps to 
step through a simple program (edit, assemble, link, debug) 
to get the feel of the software tools. Is the command 
language simple and logical? Is it consistent throughout all 
programs? Are error messages understandable or do they 
require cross referencing? 

Microcomputer software development prices range from 
$3000 to $10,000. An inexpensive system can cost more in 
the end if it takes a lot of programmer time due to poor 
design. If designers are developing software for more than 
one type of microprocessor, one good system can be less 
expensive than three separate systems. And a user saves 
money in the end if he buys a little bit more rather than 
a little bit less. 
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new p1oduct1 

MINI/MICRO MEMORIES 

DEC 11/70-Compatible Core: I. 
ARM-1170 memory, available in 
128-kilobyteincremen ts, can be used 
to expand PDP-11/70 computer 
memory to its 4 megabyte capacity. 
With four-way interleaving, the ef­
fective cycle time is 350 nsec, com­
pared with 8 00 nsec for the basic 
ARM-1170 memory or 1000 nsec 
for the DEC memory. One megabyte 
of ARM-1170 memory occupying 
22.7 5 inches of rack space within 
the PDP-11/70 cabinet, sells for 
$48,500 in single quantity. Ampex 
Corp., El Segundo, CA. 

Circle No. 190 on Inquiry Card 

DEC 11 /70 Compatible Core: II. 
The ECOM 70 chassis may house 
up to 16 memory modules and one 
control card. Capacity varies from 
64kilobytes up to 512KB in 64KB 
increments. Full read/write cycle 
time is 800 nsec. The companion 
remote programming box (RPB) 
contains reconfiguration controls 
for address range selection, a down­
grade switch to disconnect non-DEC 
memory from the CPU, AC power 
controls, and cooling fans. The 
ECOM 70 including the remote pro­
gramming box, is priced at $7100 
in single quantity . The basic 64KB 
expansion kit costs $4400.Standard 
Memories, N ewport Beach, CA. 

Circle No. 191 on Inquiry Card 

LS/-11 Core. Designed to plug di­
rectly into the DEC LSl-11 micro­
computer, the MM-1103 8Kx16-bit 
core memory system has a 400-nsec 
access time and 1.2-µsec cycle time. 
The MM-1103 can be installed in 

TI'S µP ADD-ONS 

Three new pre-assembled add-on learn­
ing modules, including a controller, 
memory and input/output , aiong with 
a previously announced microprogram­
module, complete the Tl's user-paced 
system for understanding microproces­
sors. Each module has its own instruc­
tion manual, battery, charger and 
interconnecting cables. Module prices 
range from $109.95 to $189 .95 . Texas 
Instruments, Inc., Dallas, TX. 

Circle No. l 77 on Inquiry Card 

DISK PACK SUBSYSTEM 

The Tri-Star Nova-compatible desk sub­
system includes a controller, drives, 
power supply , interface, and all the 
necessary cables and mounting hard­
ware. Each controller handles from 
one to four drives for a capacity range 
of 40 to 300 MB. Price for an 80-MB 
system is $17 ,000 . Tri-Star Computer 
Systems, Inc., Moorestown, NJ. 

Circle No. 153 on Inquiry Card 

MINI-MICRO SYSTEMS I November 1976 

any location in the DEC LSl-11 
chassis. Each module contains timing 
control, decode, drive circuits, act­
ress registers and data registers. Price 
is $795 in OEM quantities. Micro 
Memory, Inc., Chatsworth, CA . 

Circle No. 192 on Inquiry Card 

320-kilobit RAM Card. The Model 
NS3000-l is a 320-kilobit RAM 
system, organized into l 6K 20-bit 
words on a single pc card. Standard 
configurations are l 6Kx 16, 18, or 
20 bits, but individual 8-bit, 9-bit, 
or l.Q-bit byte structures are avail­
able as options. Other options in­
clude parity generation, parity 
checking, and "data available reset," 
used to release the data bus in a 
shared system. Access time is 280 
nsec, and the read or write cycle 
time is 430 nsec. The price per card 
is $1050 in quantity. National Semi­
conductor Corp., Santa Clara, CA . 

Circle No. 194 on Inquiry Card 

64-Bit Bipolar RAM. The 64-bit 
bipolar memories are organized 
into 16 four-bit words. Available 
with either open collector output 
(DM74LS289) or tri-state output 
(DM74LS189), these RAMs are 
intended for scratch-pad applica­
tions in computers and minicom­
puters. The 35-nsec memories re­
quires 25 mA maximum input 
power. Commercial versions cost 
$3 .75 each and militarized versions 
cost $8 .00 each in lots of 100. 
National Semiconductor Corp., 
Santa Clara, CA. 

Circle No. 195 on Inquiry Card 

1/0 BUS CONVERTER 
Computer Products complete family 
of analog and digital 1/0 measurement 
and control equipment can be inter­
faced to DEC's LSl-11 or 11 /03 with 
the RTP7410/65 1/0 bus converter. 
Price of the converter, including one 
bus cable termination card , is $300. 
Computer Products, Inc., Ft. Lauder­
dale, FL. 

Circle No. 181 on Inquiry Card 

PROM PROGRAMMER 

The Series 92 Prom Programmer uses 
plug-in personality modules to adapt 
to various MOS or bipolar PROMs. It 
can program, list, duplicate and verify 
PROMs. Via 20 mA current loop inter­
face , it can operate with a teleprinter, 
development systems or terminals. 
Users buy a master control module for 
$995 and add personality modules 
ranging from $350 to $550. Pro-Log 
Corp. , Monterey, CA . 

Circle No. 161 on Inquiry Card 

CIRCLE NO. 27 ON INQUIRY CARD 
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new p1oducl1 
FLOPPY FOR PDP-11 

The FD 11 floppy disk system which is 
hardware, software, and media com­
patible with Digital Equipment Corp.'s 
RX 11, contains Write protect switches, 
Unit select switches, a 6-msec track-to­
track access, single PDP-11 Unibus 
load for up to four drives, PROM self­
diagnostic, and a bootstrap loader. 

One single quad card holds the inter­
face, formatter, PROM and other inter­
face logic. Single quantity price is 
$2500. Charles River Data Systems, 
Inc., Waltham, MA. 

Circle No. 182 on Inquiry Card 

DATAPOINT LINE PRINTERS 

Using the rotating belt technique, Data­
point's impact 132-column printers 
print upper- and lowercase text at 
speeds up to 240 lines per minute. The 
model 9212 prints 120 to 240 lines 
per minute and the model 9214 prints 
230 to 240 lines per minute. Either 
printer may be ordered with an option 
that restricts the printer to uppercase 
text only, raising the printing speed to 
340 lines per minute. Standard 
sprocket-fed one-to-six-part paper as 
narrow as 1-3/4 inches can be accom­
modated. The printers interface directly 
to Datapoint's Cassette 1100, Diskette 
1100, 2200 or 5500 models. The 120-
240-lpm model costs $8640; the 230-
240-lpm model costs $11,800. Data­
point Corp., San Antonio, TX. 

Circle No. 158 on Inquiry Card 

LINC TAPE FOR 11/03 
Computer Operations Linc Tape sys­
tem for the 11/03 is DECtape compat­
ible. A Linc Tape driver for DEC's RT-
11 operating system supports Macro,. 
Edit, Linker, Fortran IV and Basic. 
The controller supports four 148K­
word drives and occupies a quad slot 
in the 11/03. An optional dual capa-

city mode increases drive capacity to 
296K words. Price of drive and con­
trollers is $1995. Additional drives are 
$1395. Computer Operations, Inc., 
Lanham, MD. 

Circle No. 164 on Inquiry Card 
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LAB AUTOMATION SYSTEM 

The PEAK-11 laboratory automation 
system acquires and analyzes data 
simultaneously from as many as 16 
different analytical instruments that 
produce data outputs with peaks. 
Typical applications include gas and 
liquid chromatographs, AutoAnalyzers, 
atomic absorption, ultraviolet-visable, 
and infrared instruments. Both a car­
tridge system and a floppy system are 
based on DEC's 11/34 and contain 
32K words of memory. PEAK-11 runs 
under DEC's RT-11 real-time operat­
ing system, and uses Basic. Prices 
start at $33,905. Digital Equipment 
Corp., Maynard, MA. 

Circle No. 138 on Inquiry Card 

MICROPROCESSORS 
16-bit Bipolar. The RDS 605 is a 
I 6-bit general purpose micropro­
grammed microprocessor consisting 
of four bipolar LSI four-bit micro­
processor units, the associated bi­
polar LSI PROMs and standard TTL 
support devices. N-channel LSI 
memory modules with 800-nsec 
cycle times are produced in 32K to 
64K byte increments. Randal Data 
Systems, To"ance, CA. 
Circle No. 136 on Inquiry Card 

250-nsec 8-bit. The Model 8X300 
has a simplified double operand 
instruction set along with eight 8-bit 
working registers, separate instruc­
tion address, instruction and 1/0 
data busses, an on-chip oscillator, 
TTL-compatible input and output, 
a tri-state 1/0 data bus, and a 
dedicated program counter. These 
features, combined with the partion­
ing of the address/data bus into right 
and left banks, make it possible for 
8-bit parallel data to be rotated or 
masked, to undergo arithmetic or 
logical operations, and then to be 
shifted and merged into any set of 
from one to eight contiguous bits at 
the destination - all in one 250-nsec 
cycle. Price is $86. 75 in quantities 
of 100. Signetics, Sunnyvale, CA . 

Circle No. 137 on Inquiry Card 

LS l-11 DISK SYSTEM 

The Xylogics Phoenix 145 is an LSI-
1 I disk-based system packaged in a 
rack-mountable chassis with an opera­
tor's control panel and a nine-slot back­
plane. It can be configured to support 
up to 20 megabytes of disk, four ter­
minals, a line printer and a 28K-word 
LSI-11 processor. It has a larger disk 
capacity than DEC's I 1 V03 because 
the disk controller interfaces directly to 
the LSI-1 I without the Unibus adapter. 
Price ofa5-megabyte system is $12,650. 
Xylogics, Inc., Burlington, MA. 

Circle No. 144 on Inquiry Card 

A/N DISPLAYFOR µP 

The DE/200 Random Access Micro­
Display which has an interface, drive 
and refresh electronics and is compat­
ible with bus-oriented systems. The 20-
character display tube uses fluorescent 
technology with a starburst character 
design. Displayed characters are uni­
formly bright, claimed readable from 
20 feet away under high ambient light 
conditions. Price of the DE/200 Display 
with all interface and refresh electron­
ics is $250 in sample quantities. Digital 
Electronics Corp., Oakland, CA. 

Circle No. 155 on Inquiry Card 

DESKTOP µC 

The MKII microcomputer is actually a 
typewriter terminal with 600,000-
character dual floppy disk. There are 
two RS-232 serial I/O ports. The soft­
ware operating system provides file 

management and utilities for data 
transmission/reception. A $350 assem­
bler and $ 5 00 Basic are optional. 
Price with BK-memory is $4295. Data 
Terminals and Communications, 
Campbell, CA. 

Circle No. 178 on Inquiry Card 

THREE CAROUSEL PRINTERS 

Carousel printers feature a number of 
paper handling devices and a power 
front-forms insertion mechanism, 
which automatically feeds ledger cards, 
single sheets and bottom-glued multi­
part forms into the platen. The Car­
ousel 350 with a split platen can 
accommodate two paper-handling de­
vices simultaneously. For example, a 
user can combine a journal tape spool 
and a front forms-insertion device to 
handle ledger cards. Either the ledger 
card or the tape can be printed and 
advanced independently of one 
another - either under computer or 
operator control. The Carousel 310 
provides a single platen, enables 4800 
points/inch2 plotting capability, and 
can accept any forms-handling device 
in the line - from a pin-driven tractor 
accessory for standard perforated 
computer paper, to a front insertion 
feeder for multicarbon business forms. 
The Carousel 320 computer console is 
a complete computer input-output 
printing terminal, which includes a 
120-character per second papertape 
reader and plotter. Single-quantity 
prices are $2995 for Model 310; under 
$3495 for Model 320; and $3995 for 
Model 350. Perkin-Elmer Data Sys­
tems, Randolph, NJ. 

Circle No. 196 on Inquiry Card 
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BOARDS AND BOXES 

Z-80-based µC. Quay 80AI uses 
Zilog's Z-80 microprocessor. The Z-
80 is compatible with Intel's 8080, 
but has a larger instruction set and 
faster throughput. The board has a 
ROM with monitor for utilities and 
an 8K RAM for user programming. 
RS-232, Teletype and parallel inter­
faces are standard. Price of kit is 
$450; assembled, it's $600. Quay 
Corp., Freehold, NJ. 

Circle No. 125 on Inquiry Card 

Portable 6800 µC. The DE68 stand­
alone microcomputer comes in an 
attache case. Besides the processor 
board with lK RAM, there's a 96-
character keyboard, IOOK-byte cas­
sette unit and a 20-column alpha­
numeric display. A hard copy 
printer is optional. Memory is ex­
pandable to 32K. The Debug oper­
ating system in 5 .SK bytes of 
PROM has a mnemonic translator 
which allows users to write and de­
bug software in 6800 assembly lan­
guage mnemonics. Price of DE68 
with optional printer is $3500.Digi­
tal Electronics Corp., Oakland, CA. 

Circle No. 126 on Inquiry Card 

SC/MP Evaluation Kit. Preassembled 
SC/MP eight-bit microcomputer 
boards carry all the firmware and 
components to evaluate National 
Semi's microprocessor. Each 4x5-
inch board has an SC/MP micro­
processor, 4K-bit ROM prepro­
grammed with the Kitbug program, 
two lK RAMs for application pro­
grams, a voltage regulator, an eight­
bit data buffer, a 1 MHz timing 
crystal and a 20 mA current loop 
interface. Price of the SC-8 board 
in quantities of 10 is $125. National 
Semiconductor Corp., Santa Clara, 
California. 

Circle No. 127 on Inquiry Card 

6800-Based µC: l The completely 
assembled Micro-68 uses a Motorola/ 
AMI/Hitachi 6800 microprocessor. 
For $430, it contains a power sup­
ply, 16-button keyboard, six-digit 

FLOATING POINT FOR 8080 

This hardware floating point unit for 
8080-based microcomputers plugs 
directly into the Altair and Imsai card 
holders. Besides the usual add , sub­
tract , multiply /divide , the processing 
unit can be expanded with additional 
ROMs to perform sine, cosine, tangent, 
decimal and natural logs and antilogs, 
arctangent, square-root, and constants. 
Additional ROMs allow 256-digit deci­
mal calculations. Price of a kit in single 
quantity is $350. Linker/Wolf, Beverly 
Hills, CA. 

Circle No. 156 on Inquiry Card 

MINI-MICRO SYSTEMS I November 1976 

TED display and 128 words of 
RAM. With the Mon- I Bug PROM, 
users can load programs, edit and 
insert break points. Memory is ex­
pandable to 64K wth edge connoct­
ors. Electronic Product Associates, 
Inc., San Diego, CA. 

Circle No. 128 on Inquiry Card 

6800-Based µC: fl This lOxlO-inch 
board has a 6800 processor, 4K-byte 
RAM, lK-byte EPROM, four peri­
pheral interface adapters and 
address/data drivers for $595, with­
out a power supply. With other 
boards such as power, PROM, 
PROM programmer and general 
purpose interface, users can assemble 
a full hardware/software develop­
ment system. Revenue Control 
Sciences, El Segundo, CA. 

Circle No. 129 on Inquiry Card 

Eight-bit-Bipolar µC. The single­
board microprogrammable M-82 lets 
a user emulate an existing eight-bit 
instruction set or define his own in­
struction set. Via the System 8 pro­
grammer's console, the user can also 
microcode standard console func­
tions for the system or tailor the 
interface to his needs. The M-82 has 
a micro-assembler program written 
in Fortran available on the Dialcom 
time sharing network or on tape or 
cards for an extra charge. Price of 
the 4.5x4.5-inch microcomputer 
card with microprogramming man­
ual is $285. Warner & Swasey Co., 
Edina, MN. 

Circle No. 130 on Inquiry Card 

Bipolar Evaluation Kit. This 'AM 
2900-based kit helps users learn 
microprogramming. Designers can 
write and execute 32-bit micro­
instructions to control Advanced 
Micro Devices' four-bit slice. The 
kit has 40 !Cs, LEDs, switches, de­
coupling capacitators, PC board and 
manual for $289. Advanced Micro 
Devices, Inc., Sunnyvale, CA. 

Circle No. 131 on Inquiry Card 

FLOPPY FOR INTEL SBC 

A new interface card for iCOM's Frugal 
Floppy plugs into a slot in the Intel 
single-board computer card cage. It 
contains a software driver PROM and 
iCOM's FDOS-11 software with macro 
assembler and string oriented text 
editor. Software features include named 
variable length files, auto file create, 
open and close, multiple merge and 
delete, and auto disk repacking. The 
Floppy Disk System with floppy , con­
troller and interface card is priced at 
$1495 . iCOM, Inc., Canoga Park, CA. 

Circle No. 171 on Inquiry Card 

SYSTEM/32 PRINTERS 

System/32 can print faster and in two 
directions with two .new printer offer­
ings. A 285-line per minute printer or 
120-character per second bidirectional 
are now among System/32 options. 
For bankers, the IBM MICR reader can 
be added, which reads up to 750 docu­
ments per minute. IBM Corp., Atlanta, 
Georgia . 
Circle No. 145 on Inquiry Card 

EPROM ERASER 

The S-52T ultraviolet lamp, featuring 
timer assembly and holding tray, erases 
up to 16 EPROM chips in about 7 
minutes. Another lamp, the UVS-54T, 
also with timer assembly and holding 
tray, can erase up to eight chips in 14 
minutes. Ultra-Violet Products, Inc., 
San Gabriel, CA . 
Circle No. 1 79 on Inquiry Card 

PERIPHERAL INTERFACE 
SAMPLER 

The Sampler contains 13 LSI circuits 
and technical information to help 
engineers with peripheral interface de­
sign. It's packaged in a looseleaf binder 
containing complete technical data for 
each circuit. Price is $99. SMC Micro­
systems Corp., Hauppauge, NY. 
Circle No. 180 on Inquiry Card 

put a calendar in your computer! 
A TCU -100 will tetl you what month and day it is. 
I t will tell you the time of day. It doesn't have to 
be Init ialized every time you turn the compu ter on ; 
you don't have to service interrupts every 60th/ 
second, nor update coun1ers. The TCU-100 is 
shipped 10 you already worl.ing, pre-se t to your 
local time. Just plug it in to a peripheral slo t , address 
it. dnd the date (mon th and day), time (hours and 
minutes), and seconds arc availab le. While yo ur 
computer is off 1he TC U-100 will con tinue to 
operate on its own rechargeable battery power. If 
this isn't enough 1 the TCU-100 can also be se t by 
the user to interrupt at a particular da te or time o r 
a1 in tervals which are integral multiples of 1/2048 
seconds. Once you have 11, you'll wonder how 
you ever managed without ii. There's no thing 
com parable on th e marl.el a t this price . 

Price $495 in quantities of I · 9 

DIGIT f1L Pf1THWf1Y) INC. 
41 51 MIDDLEFIELD ROAD 

PA LO A L TO, CALI FOR NI A 94306 
(415) 493 .. 5544 

CIRCLE NO. 28 ON INQUIRY CARD 
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new 1oflware & 1etvicct1 
EEOC ONLINE DATA BASE 

The Human Resources System with 
the Nomad data base help s companies 
compare their hiring practices to local 
census information in order to keep up 
with Equal Employment Opportunity 
Commission Affirmative Action re­
quirements. The online system is said 
to be unique since it can match cus­
tomer data with both the 1970 census 
data and the 1975 EEOC compliance 
data, broken down by location, indus­
try , and job type . National CSS, Inc., 
Norwalk, CT. 

Circle No. 216 on Inquiry Card 

APL FOR HP 3000 

APL/3000, featuring virtual work­
spaces, allows users to define functions 
in APLGOL, an extension to the APL 
language. APL/3000 is implemented as 
an incremental compiler, not a simple 
interpreter ; compiled code is preserved 
and used repeatedly without recompil­
ing as long as tests for appropriateness 
are met. The full text editor/function 
editor uses English-like commands. 
Hewlett-Packard Co., Palo Alto, CA. 

Circle No. 203 on Inquiry Card 

DISK ALLOCATION 
ALLOC I, imported from Germany by 
C-S, automatically allocates disk space 
for permanent and temporary files 
eliminating the problems of manually 
mapping and maintaining disk files in a 
multi-partition environment. The disk 
manager can save 10 to 40 percent of 
disk space , according to the company. 
ALLOC I consists of three programs, 
which set up dates to protect disk 
space, free disk gpace without a ser­
vice request being issued and give the 
amount of available space on a disk 
pack. Price of ALLOC I is $3800. 
C-S Computer Sy stems, Inc., New 
York, NY. 

Circle No. 211 on Inquiry Card 

DATAPOINT COMMUNICATIONS 

MULTILINK allows Datapoint 1150 
intelligent terminals along a multidrop 
line to perform all necessary local proc­
essing tasks, including intelligent data 
entry and report generation, and to 
post inquiries to a host computer 
whenever data is not available from 
the local data base. Inquiries to the 
host computer need only be made 
when necessary . If the requested data 
is not available from the h ost com­
puter, the host can request the infor­
mation from the other terminals on 
the line . This data transfer can occur 
totally transparent to the user. MULTI· 
LINK is an enhancement o f Datapoint' s 
DATABUS business programming lan­
guage. Datapoint Corp. , San Antonio, 
Texas. 
Circle No. 214 on Inquiry Card 
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8080 DOS AND BASIC 

A floppy-based disk operating system 
and compiled Basic are available for 
the Intel 8080. The software packages 
require less than 16K bytes of memory 
and one floppy disk . Up to eight disk 
drives can be accommodated and as 
many as four open files can be manipu­
lated . File data can be accessed sequen­
tially or randomly . Intelligent Com­
puter Systems, Mountain View, CA . 

Circle No. 210 on Inquiry Card 

8080 INTEL-LIGENTSIA 

Development Software I. Tychon' s 
Editor (TED), Assembler (T AS) 
and debug programs can be run in 
microcomputers with at least 4K of 
read/write memory. Programs are 
available on paper tape or in 
l 702A or 2708 type PROMs. Each 
software package includes complete 
documentation on its use and infor­
mation about changes for different 
1/0 formats. Listings for each pro­
gram are also available. Prices are : 
Editor/ Assembler - $25 (Tape), $40 
(Listing) ; D-BUG - $10 (Tape), $40 
(Listing) ; Documentation package -
$5. Tychon, Inc. , Blacksburg, VA. 

Circle No. 204 on Inquiry Card 

Development Software II. RDP2 
includes an editor, assembler, and 
monitor preprogrammed on four 
2708 PROMs that plug directly 
into the Intel SBC 80/ IO micro­
computer board. The package price 
of $995 includes the four PROMs, 
complete documentation , periodic 
software updates, and a warranty . 
Extensys Corp. , Sunnyvale, CA . 

Circle No. 205 on Inquiry Card 

Real Time Executive. Automation's 
Real Time Executive System sched­
ules and distributes·system resources 
on a priority basis to as many as 64 
concurrently executing tasks. R TX-
80 features interrupt driver device 
handlers, real time clock control, 
multi-task scheduling, task stack 
management, and power-up initiali­
zation. Services available to a task 
include scheduling, sugpension, time 
delay , termination, saving and restor­
ation of the environment, device 1/0 
control and calendar maintenance. 
Automation, Inc., Houston, TX. 

Circle No. 206 on Inquiry Card 

Fortran. FORT //80, a resident 
Fortran compiler designed for the 
Intel 8080 microprocessor, allows 
the microcomputer user to compile 
Fortran programs directly on his 
inhouse development system. 
FORT// 80 occupies less than 12K 
of memory and is priced at $750. 
Unified Technologies, In c., Isling­
ton, Ontario. 

Circle No. 207 on Inquiry Card 

MU L Tl LEVEL µP LANGUAGE 

The standard microFORTH package, 
which sells for $1000, includes a disk 
operating system, macroassembler, the 
FORTH compiler and interpreters, a 
text editor and interactive de bugging 
aids for the Intel MDS 800 and RCA 
CDP 1800 development systems. Doc­
umentation includes a self-teaching 
primer and technical manual. Extended 
math, BCD 1/0 and other optional 
functions are available. microFORTH 
runs with a minimum of 6K bytes 
memory, diskette and terminal. 
FORTH, Inc., Manhattan Beach, CA. 

Circle No. 201 on Inquiry Card 

CONTROLLER BASIC 

Executed under Computer Automa­
tion' s Real-Time Executive, the Con­
troller Basic programming language 
permits transfer of data, commands 
and status information to and from 
input/output devices not commonly 
associated with the use of Basic 
(standard Basic normally supports 
only a command 1/0 device) . The 
user can develop programmed routines 
to accept and service randomly-timed 
interrupts. Controller Basic requires 
8K words of memory for execution. It 
provides arithmetic and trigonometric 
functions, multidimensional arrays, 
matrices, string and relational opera­
tions. Price is $400, including docu­
mentation. Computer Automation, 
Irvine, CA . 
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MANUFACTURING MANAGEMENT 

MANMAN consists of six interacting 
modules that run on Hewlett-Packard 
minicomputers for inventory control, 
bills of materials processing, material 
requirements planning, purchasing, 
work-in-process, and product costing. 
The modules are integrated via a com­
mon data base which uses IMAGE , 
Hewlett-Packard 's data base manage­
ment software. Total package cost is 
$35 ,000. Lease plans are available. 
ASK Computer Services, Inc. , Los 
Altos, CA. 

Circle No. 209 on Inquiry Card 

SYSTEM/32 APPLICATIONS 

IBM's new System/32 application pack­
ages include one for distributors, one 
for lumber dealers and one for food 
distributors. Each consists of billing, 
inventory control, accounts receivable, 
and sales analysis modules that can be 
installed separately or in any combina­
tion to assist distributors. The manage­
ment packages operate with the 
recently announced modular financial 
applications for distributors - accounts 
payable, general ledger, and payroll 
(Distribution Financial Accounting 
System). IBM Corp., Atlanta, GA. 

Circle No. 208 on Inquiry Card 
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MATERIALS HANDLING SYSTEM 

The Interlake microcomputer, des­
cribed in this brochure, performs alone 
or with slave computers mounted on 
fully automated Courier cranes to 
handle crane and transfer car control, 
conveyor control, inventory control, 
diagnosis of system malfunctions and 
various memory transactions. Interlake, 
Inc., Chicago, IL. 
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MINI-MASTER STATION 

Westinghouse's four-page brochure on 
its Mini-Master Station for electric 
transmission and distribution systems 
discusses the advantages, operation 
and use of the station, which offers 
two-state control capability, incre­
mental control, system supervision and 
telemetering. Westinghouse Electric 
Corp., Pittsburgh, PA. 
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VARIAN TRAINING 
Varian's training courses, held at Costa 
Mesa, CA, and Brussels, Belgium, are 
the subject of this 32-page brochure. 
Software courses provide training in 
assembly and higher level languages ; 
hardware courses cover all Varian com­
puters and many of the stan~ard 
peripherals. Varian Data Machines, 
Irvine, CA. 
Circle No. 274 on Inquiry Card 

PAPER TAPE READERS 

Described in this four-page brochure 
are three series of Summit-Infranor 
paper tape readers, each available in 
reader panel, reader fan fold and 
reader/spooler models. All models have 
capstan drive, use photoelectric sensing 
and handle five, seven or eight-level 
tape. Summit Engineering Corp., 
Bozeman, MT. 

Circle No. 279 on Inquiry Card 

STORAGE TECHNOLOGY 
NEWSLETTER 

Record Times, an Emerson Electric 
publication, focuses on new system ap­
proaches for storage devices. Featured 
in the first edition of the quarterly 
newsletter is a column by L.C. Hobbs 
on low-cost storage devices. Emerson 
Electric Co., Santa Ana, CA. 

Circle No. 287 on Inquiry Card 

MINICOMPUTER COMPONENTS 

HP's 2 lMX-K Series of miniprocessor 
components are the subject of two 
brochures. One four-page catalog de­
scribes 2 lMX components which make 
life easier for the OEM . An eight-page 
color brochure summarizes 21 MX 
applications. Hewlett-Packard Co., 
Palo Alto, CA . 
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CONFERENCE PROCEEDINGS 

1976 NCC. Over 130 papers from 
the AFIPS-sponsored National Com­
puter Conference are included in 
this hardbound 1082-page volume. 
Copies are $50 and can be ordered 
from AF/PS Press,210 Summit Ave. , 
Montvale, NJ 07645. Members of 
AFIPS Constituent Societies receive 
50 percent discount if order is 
prepaid. 

COMPCON '76. the 392-page digest 
of papers from this fall's IEEE com­
puter' society conference goes for 
$15 for IEEE members, $20 for 
norimembers. Focus of this year's 
conference was microcomputers 
and microprocessors. For copies, 
write IEEE Computer Society, 
5855 Naples Plaza, Suite 301, Long 
Beach, CA 90803. 

LSl-11 APPLICATIONS 

New application notes explain how 
LSI-I I microcomputer assemblies are 
being used in a variety of applications. 
Three notes involve case histories in 
such diverse fields as voice-input data 
terminals, ultrasonic biomedical scan­
ners, and visual displays, while the 
fourth explains the manufacturing test­
ing procedures of LSI-I I units. Digital 
Equipment Corp., Marlboro, MA. 
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POWER SOURCE SELECTION 

Choosing a power source is easier with 
this four-page short form selection 
guide, which describes nearly 150 off­
the-shelf line operated power supplies 
and DC/DC converters. Two charts -
one for line operated supplies and one 
for converters - give basic specifica­
tions, salient features, extended prices 
and package/pinout index. Semicon­
ductor Circuits, Inc. , Haverhill, MA. 

Circle No. 259 on Inquiry Card 

OEM CALCULATOR 

A four-color illustrated brochure 
describes how to use the Model 31 
programmable calculator as an OEM 
component for analytical systems in 
such areas as industrial, laboratory and 
medical applications. The brochure ex­
plains the 31 's functional chara.c~er­
istics and interface capability. 
Tektronix, Inc., Beaverton, OR. 

Circle No. 264 on Inquiry Card 

MARKET RESEARCH SOFTWARE 

General advantages and features of the 
Marketab III software package for 
marketing research are discussed in this 
eight-page brochure. Price for the pack­
age starts at $375 per month. 
Mnemonics Inc., Norwark, CT. 

Circle No. 256 on lnquriy Card 

PROCESS CONTROL TRAINING 

Foxboro's nine portable instrumenta­
tion schools that provide on site training 
in all phases of process control instru­
mentation are detailed in this eight­
page brochure. The Foxboro Co., 
Foxboro, MA. 
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MAG HEAD MAINTENANCE 

A four-panel poster describes the care 
and handling required for magnetic re­
cording heads used indigital disk drives, 
including lnfomag's family of 4040, 
6060 and 8080-bpi recording heads 
and 5636-bpi Winchester heads and 
carriages. Twelve photos illustrate 
"do's" and "don'ts" ; other photos 
show proper packaging for shipping 
when the heads or head-carriages are 
sent for service or replacement. Infor­
mation Magnetics Corp., Gole ta, CA. 

Circle No. 265 on Inquiry Card 

DATA COMM TEST 

Test and interface equipment for net­
work evaluation or data communica­
tions testing is described in this catalog . 
Featured are the company's Intershake 
series including the Interview CRT dis­
play, Data-Tech 9600 test equipment, 
and the Data-Patch series. Atlantic R e­
search Corp., Alexandria, VA . 

Circle No. 271 on Inquiry Card 

WORD PROCESSING 

The Powertype Word Processing Sys­
tem, which is based on a daisy wheel 
printer, that types at 450 words per 
minute and that has only 12 moving 
parts, is described in this brochure. 
System features are font wheels for 22 
different type faces, cartridge ribbon 
loading, variable I 0 or 12 pitch , and 
single or dual cassette units. The 
Powertype Word Processing System's 
terminal has full communications cap­
ability and an envelope mode of oper­
ation where continuous form envelopes 
are automatically aligned. Bed[ ord 
Computer Systems, Inc., Bedford, MA. 
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SUPPLY CATALOG 

Computer supplies from computer 
tapes and floppy disks to CRT disks 
are described in this 64-page catalog. 
Edward Ochman Sy stems, Fairfield, 
Connecticut. 

Circle No. 268 on Inquiry Card 

DA CATALOG 

Data Translation's complete line of 
data acquisition modules and analog 
1/0 systems for mini/microcomputers 
is described in this 16-page catalog. In­
cluded are block diagrams, pricing and 
ordering information . Data Translation, 
Inc., Natick MA . 

Circle No. 258 on Inquiry Card 
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DATASCOPE 
a new diagnostic tool for 

data communications systems 

Operates on-line to: 

MINIMIZE DOWNTIME 

PINPOINT SYSTEM 
FAILURES 

DEBUG SOFTWARE 

• Provides CRT display of every data link 
character, sent or received 

• Simultaneous full duplex data stream tape 
recording 

• Accepts all codes, line disciplines and 
speeds up to 9600 bps 

• Switch selectable alphanumeric or hexa­
decimal display 

• Monitors full and half duplex circuits 

• Pri nted record available on standard 
teletype pri nter 

• Designed for operating personnel , pro­
grammers and engineers 

• Compatible with EIA Interface RS-232 

• Lamp display of all EIA Interface signals 

• Complete electrical isolation from moni­
tored channel 

• Lightweight portability ... single compact 
unit 

• Simple, straight forward connection 

,,,,. 
.) 1•1!1:11111 ,,, 
+M.1-1=z-1-t·S•••1~• 

CHURCH ROAD & ROLAND AVENUE 

MOOR ESTOWN , N. J . 08057 

609 - 234 - 5700 
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